














(SUPPLEMENT TO ‘‘ ENGINEERING,” JANUARY 15, 1886.] 


ENGINEERING: 


An llustrated Weekly Journal. 


EDITED BY W. H. MaAw AND J. DREDGE. 








VOL XL-—FROM JULY TO DECEMBER, 1885. 








London: 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, W.C. 


1885, 












































[JuLy 8, 1885, Vou. XL. 





ENGINEERING. 








CIVIL ENGINEERING AT THE 
INVENTIONS EXHIBITION.—No. I. 
NEWHAVEN Harsour Works. 

Tue port of Newhaven lies in the direct line from 
London to Paris, and since 1850 has been the scene 
of a growing traftic between England and France. 
The harbour has been and still is a tidal one, and 
its usefulness has been greatly crippled, at least as 
regards the conveyance of passengers, by the fact 
that the times of sailing and arrival had to be ar- 
ranged according to the state of the tides. At one 
time, indeed, there was not 2 ft. of water at the 
entrance at low tides, and vessels of large size could 
only enter for a short time at the top of the flood. 
Yet, in spite of all disadvantages, the position of 
Newhaven has always secured to it a certain mer- 
cantile importance, and as long ago as the Roman 
occupation it was the scene of some engineering 
works, while others were attempted in the time of 
(Jueen Elizableth. The presence of a quiet estuary 
on a coast that presents scarcely any facilities for 
the reception of shipping, pointed out the spot as a 
favourable site for improvement, and since 1810 
there has been a constant succession of schemes for 
the formation of a large harbour, but none of them 
bore any fruit until the London, Brighton, and 
South Coast Railway, acting through the Newhaven 
Harbour and Dock Company, took the place in 
hand and constructed the works which are shown in 
the model exhibited in the North Court of the In- 
ventions Exhibition. The line was extended from 
Lewes to Newhaven in 1850, and in 1866 the com- 


pany obtained an Act giving them powers to sub- | 4 
scribe to the harbour improvements and to acquire | - 


a fleet of passenger and cargo steamships. 


The most noticeable feature in the works is the | i 


breakwater, which has been built from the west 
side of the harbour projecting for a distance of 
1600 ft. into the sea. The object is to stop the 
constant flow of the shingle eastwards along the 
coast, and thus render it possible to dredge and 
maintain an entrance to the estuary of the Ouse. 
So long as the course of the shingle was uninter- 
rupted no amount of dredging could have been of 
any avail, as the channel would have been filled as 
fast as the spoil was removed, and the bar, which has 
practically closed the port at low water for hundreds 
of years, would have still remained. The break- 
water is also intended as a shelter to the entrance to 
the port, so that vessels may make it in all states of 
the weather. It is proposed that it shall extend for 
a length of 2800 ft., of which 1600 ft. are already 
completed, and the substructure has been laid for a 
portion of the remainder. The section is shown 
in the accompanying engraving, upon which the 
principal dimensions are marked. The whole struc- 
ture is of concrete, and has been erected at a cost 
that compares very favourably with other break- 
waters, as shown by the accompanying Table : 


£ | £ 

Newhaven, per lineal foot 52 , Colombo, per lineal foot 160 
Aberdeen ox a 72 | Holyhead = a 208 
Portland i ‘+ 120 Cherbourg _,, 219 
(Convict labour.) Alderney a ie 284 
Algiers e i 122 Plymouth _,, as 300 
Marseilles ‘ie ‘a 122 Dover e - 415 


It is built upon a chalk formation, and is founded 
upon concrete laid in a plastic condition in bags. 
Each bag measured, when full, 42 ft. long by 6 ft. 
by 8 ft., and weighed about 100 tons. It was formed 








by laying an immense sheet of jute sacking in a 
hopper barge and feeding into it, from a concrete 
mixing machine, the required quantity of materials 
in the proportions of shingle 5, sand 2, and cement 
1. As soon as the proper amount was received the 
edges of the sacking were drawn together and 
stitched, and the barge towed out to the place 
where its load was to be deposited. It was then 
accurately adjusted in position, and the doors 
opened, so that the immense sausage-like mass 
dropped to the bottom, lying alongside or upon 
other similar masses that had preceded it. In the 
course of six years 1150 such sacks have been depo- 
sited, the whole process of mixing each lot of con- 
crete, and laying it in position, occupying on the 
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average little more than half an hour. The sub- 
structure thus produced extends up to low-water 
mark, and forms the basis of a monolithic pier which 
was built ix situ by erecting timber frames on the 
foundation, and filling them with wet concrete. 
The upper surface of the breakwater is 25 ft. above 
low-water mark, and carries on the west side a wall 
9 ft. 3 in. high (see section), to form a covered way 
as a defence against the waves during westerly 
gales. There is also a promenade on the top of 
this gallery. 

In a work employing so many thousand tons of 
concrete as the Newhaven Harbour, the question 
of mixing the ingredients rapidly and cheaply was 
most impertant. As every one knows, Portland 
cement, whether it be slow setting or quick setting, 
commences to set immediately it is mixed, and if 
any time be lost between the addition of the water, 
and the deposition of the concrete in its final 
position, the strength of the structure may be im- 
paired. In the case of large masses prepared on 
shore and then taken out to sea and deposited in the 
green state, it is evident that the mixing must be 
done by machinery, and that the latter must be 
capable of dealing with large quantities of material. 
In the case before us the 100-ton bags were filled 
in twenty minutes from a large machine erected 
some years ago, and the upper part of the break- 
water was built by a smaller portable machine, 
which followed the work, and delivered direct into 
the timber frames, which served as the moulds. 
We illustrate on page 8 the latest form of the 
















latter machine, which is shown at South Ken- 
sington in model, and is the joint invention of 
Messrs. Carey and Latham, the former of whom 
is the resident engineer of the Newhaven Dock 
works. Mr. Charles Ingrey, of Albert Buildings, 
Queen Victoria-street, E.C., is the London repre- 
sentative of the patentees. The shingle and the 
sand are delivered into two hoppers, in each of 
which there revolves a pocket-wheel. The pockets 
are of such a size that they take up the materials 
in the desired proportions, and in one of them the 
capacity of the pockets can be varied to suit dif- 
ferent kinds of work. The cement is placed in an 
upper hopper from which it is carried forward by a 
creeper and delivered, together with the sand and 
shingle from the pocket-wheel, into an inclined 
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revolving cylinder. Within this cylinder and 
coaxial with it, there is a shaft rotating in the same 
direction, but at double the speed. This shaft 
carries arms which thoroughly mix the ingredients, 
first in the dry state, and then after they have 
become wetted by water delivered by a pump, 


1 





| which has its outlet about the centre of the cylinder. 


The saving effected by the use of the machines of 
this type over hand labour has been found at New- 
haven tobe equal to 1s. 1d. per cubic yard, while 
the extra speed of working has allowed 40 ft. work- 
ing lengths to be substituted for those of 20 ft. 
They are made to turn out from 6 to 200 cubic yards 
per hour. 

Although the breakwater is by far the most 
noticeable feature at Newhaven, yet there has been 
an immense amount of work done of a less striking 
kind. A length of 1? miles of concrete sea-wall 
has been built, together with two piers which con- 
stitute the entrance to the harbour. This entrance 
is 200 ft. wide at the north end, and 250 ft. at the 
south end. One of the piers is of concrete, and one 
of open timber work. The former carries a concrete 
lighthouse at the end, built absolutely in one piece. 
The centre of the lantern is 45 ft. above high-water 
mark, and is of the fifth order of dioptric lights. 
This pier, and the sea-wall that connects it to the 
breakwater, inclose seven acres of water, which have 
been mostly reclaimed from the foreshore. The west 
wall, which is 24 ft. deep, stands 150 yards further 
seaward than that at the east side of the harbour. 
This latter is a mile and a half long, passing first 
along the foreshore, and then turning inland up the 
side of the estuary. In the angle which it incloses 
it is proposed to excavate a dock of 24 acres, but at 
present nothing has been done in this matter. A 
new station has been built, together with a spacious 
quay a little nearer the sea than the existing station, 
and in a short time the traffic will be conducted 
from the new buildings, and will be independent of 
the tide except upon two or three days in each lunar 
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month. The railway company’s boats draw about 
6 ft. of water, and it will only be at the very lowest 
tides that this depth will not be available for them. 
It is somewhat sad to have to add that the works 
are now entirely stopped, and that the summer, 
which is, of course, the most favourable time, will 
be lost. Although a great deal has been done, yet 
judging from the model, there yet remains an im- 
mense amount of work to be accomplished before 
the schemes of the designers will be fulfilled. The 
inner harbour is practically complete, but the other 
harbour can scarcely be said to exist. When the 
remaining 1200 ft. of the breakwater are complete it 
is intended to dredge the whole area that it will 
protect to a depth of 18 ft., and thus provide an ex- 
cellent refuge into which ships in distress may run. 
lt is not designed to forma harbour of refuge for 
first-class steamers, of course, which can hold their 
own in any weather, but one that would accom- 
modate the coasters and small cargo boats which 
suffer so severely in sudden storms from being under- 
manned, over-loaded, and ill-found. Already the 
Harbour Company has spent nearly half a million 
sterling, or the greater part of its authorised capital, 
and it must apply to Parliament before it can enter 
into more extended operations. There should be no 
‘difficulty in getting the necessary powers. New- 
haven does a large trade in spite of the disadvan- 
tages, and ranks high in the ports of the United King- 
dom as shown by the annexed Table. 
Value of the Imports and Exports at the following Ports of 
England for the Year 1883. 
Exports, British 


Ports, Imports. and Irish Pro- 
duce. 
£ 
London ... 145,139,505 15,229,721 
Liverpool 114,625,869 91,748,208 
Hull es 21,624,724 18,231,650 
Folkestone 9,514,374 1,515,839 
Southampton 8,425,319 7,402,957 
Newhaven 7,639,011 2,325,919 
Grimsby... 4,099,663 8,047,391 
Littlehampton ... 61,694 250 
Bristol o 8,482,091 1,106,881 


This high position is due to a great extent to the 
valuable character of the goods that enter by 
this route. Silks, wines, and bullion swell the 
total to a far higher figure than would be estimated 
by a visitor who compared the facilities of the port 
with those of places in which the trade consists of 
bulkier and less valuable goods. If the contem- 
plated dock were made, and the approach were 
finished soas to be perfectly safe in all weathers, a 
very considerable increase of tonnage might be con- 
fidently expected, and both the neighbourhood and 
the railway would be the gainers, while the ship- 
ping community would have additional facilities for 
their business, and increased safety for the lives of 
the crews. In conclusion we must add that Mr. 
Fred. D. Banister is the engineer-in-chief to the 
works, and Mr. A. E. Carey the resident engineer. 








THE PARIS MILLING EXHIBITION. 
(Continued from page 691, vol. xxxix-) 

Tue purifiers and sieves form two series of 
apparatus, the object of the first of which is to 
purify the flour and the second to effect: the separa- 
tion of the semolina and the bran. In principle a 
purifier is a cylinder or a prism of which the 
exterior surface is formed of a bolting cloth. This 
cylinder has a movement of rotation about its axis. 
A sieve is a shaking table with an oscillating move- 
ment. Inthe ordinary purifiers the bolting prism 
only makes full use of a part of its circumference, 
and principally of the lower portion ; these are 
often replaced by centrifugal purifiers in which the 
materials are distributed in thecylinder by a series of 
beaters turning at a different speed from that of the 
purifier. These throw the contents to the periphery, 
and thus cause the entire surface to assist in the 
purification. The bolting cloth is usually of silk, 
and in some cases brushes are used to prevent the 
interstices from being choked. In the type of cen- 
trifugal purifier exhibited by La Société Anonyme 
de Construction de Passy, on the system brought 
out by Messrs. Ganz and Co. of Buda-Pesth, we 
find the same features, with slight variations, as in 
those shown by M. John Fiechter, MM. Seck Freres, 
MM. Philippot, Schneales and Jaquet, Messrs. 
Rose Brothers, Kolb, Millot, &c. M. Daverio con- 
structs quadruple purifiers, which give four different 
products. In the purifier shown by M. Wegmann 
the shaft carries an agitator supported by four sets 
of cross-arms. It is formed of longitudinal battens 
one of which carries wooden battens perpendicular 
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to it ; these cause the longitudinal circulation of the 
material, and break the current of air. The cylinder 
is also provided with an interior elevator, which 
raises the flour and throws it continually upon the 
agitator. The wear of the silk is thus much re- 
duced. Messrs. Pearson and Co., of Dublin, show 
a centrifugal purifier with a brush, combined with a 
reduction mill. It consists of an ordinary six-sided 
prism in the interior of which there is a cylinder 
covered with woven wire fabric. The grain delivered 


into the reduction mill is received between two | 


steel dises, of which one is fixed and the other 
moving. The fixed disc is provided with grooves 
somewhat shallower than those of the cylinder, 
while the other dise has grooves like those on mill- 
stones. These discs open the grain, which then 


from the remainder and falls into the second con- 
veyer. Occasionally belt conveyers, provided with 
caps, are used to effect the separation. 

M. Lemouette shows a brush designed for 
cleaning purifiers covered either with silk or me- 
tallic cloth, and capable also of being adapted to 

| all similar apparatus in which the surface has need 
| of frequent cleaning. It is a travelling brush, and 
| both its speed and its pressure can be adjusted at 
will. 

Sieves have always been employed in grinding, 
since it has become customary to treat the semo- 
lina by itself. They consist of vibrating trays with 
the bottom covered with silk or metallic cloth. 
| With the reciprocating motion there is combined a 

current of air which traverses the cloth. Asa type 
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falls into the cylinder, where it is scrubbed by 
helical brushes. The silk-covered cylinder elimi- 
nates the small quantity of flour produced. 

The products received by the flour purifiers 


ought to have been already separated by a sifting | 


surface covered with metallic cloth; this retains 
the bran and the large semolina which might 
damage the silk. The products which are obtained 
at various parts of the length of the purifier, are of 
various qualities. In some machines hoppers are 
arranged under the purifier, divided into metre 
lengths, to separate the different kinds of flour. In 
others double endless screw conveyers are disposed 
one above the other at the lower part of the 
machine, in channels which are separated by 
movable registers. When all the registers are 
closed the upper screw receives all the products. 
If a certain number of the registers be opened the 
flour near the tail of the separator, which is 
generally of inferior quality, beecy-"" separated 


of this class of machine we may mention the mid- 
dlings purifier exhibited by Messrs. George Smith, 
of Jackson, Mich., U.S.A. It is formed of a rect- 
angular frame with a silk-covered bottom carried by 
four springs and slightly inclined. This frame 
receives a reciprocating motion from an eccentric 
which acts upon a roller fixed to the frame. The 
air enters the casing through lateral shutters and is 
drawn forward by a fan which sucks it through the 
silks. In its passage it catches up the light par- 
ticles, which are deposited in certain small compart- 
ments in the upper part of the casing, from whence 
they can be removed from time to time. The semo- 
lina traversing the silk, is classed according to its size. 
It falls to the bottom of the machine and is removed 
by screw conveyers. Messrs. Robinson and Son, 
| of Rochdale, show a double machine, the two frames 

having an alternative movement. It has no brushes, 

these being replaced by a frame, placed below the 
| sieves and actuated by a reciprocating movement. 
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The purifier shown by MM. Seck Frires, of | the first process, of a cooking vessel ; for the second, | hot water, and agitating it at the same time, so 
Dresden, and called the Reform, has a sieve ex-|a press ; and for the third, of a shallow tank. that it loses its slimy consistency, and the oil 
tending its whole length. Above the sieve is a|/Steam has been used with considerable effect in globules are liberated from the tissues in a manner 
kind of metal grating, the bars of which form | the treatment of menhaden, W. D. Hall’s process, | that had been in vain attempted previously by 
channels. Above the grating again there movesan| which is patented, being the most important.*| applying extraordinary pressures in the press or 
endless band of felt constantly cleaned at the end | Steam is used for cooking the fish, and hydraulic| by repeated cookings.* Another method of ex- 
of its course by a beater, which removes the light | presses have in most large factories taken the place | tracting the fat from fish is that known as Adam- 
particles. The semolina is introduced into the | of the old hand screw-press. The cooking tanks are | son’s process, in which hot petroleum, naphtha, or 
inachine by a hopper furnished with a distributing | filled to a depth of 6 in. with sea water, and from | benzine are used to dissolve the oil. Whole fish, 
roller, and falls upon a sieve covered with silk of | fifty to seventy-five barrels of menhaden are placed| menhaden, or others, as well as scrap, are 
different degrees of fineness. The air carries off the |in each tank. Steam is then turned on, and the fish | arranged in layers in an inclined iron cylinder, the 
light particles above the grating which, reducing | are boiled for half an hour or a little longer. In| naphtha or benzine being passed through them. 
the area of the passage, gives greater velocity to | this way about two-thirds of the oil is separated,; An apparatus has been patentedt+ by L. R. 
the current. As soon as the air has passed the |and the remainder is expressed by means of the| Cornell for drying fish scrap and extracting oleagi- 
grating the velocity is reduced ; the heavier par-| presses, in which the fish are held in circular) nous matters by means of heated air driven through 
ticles then fall into the channels of the grating | ‘‘ curbs” of } in. iron pierced with holes through | suitable pipes by a centrifugal fan. A. F. Crowell 
from which they are removed by an endless screw, | which the oilruns. The curbs have eacha capacity | has also patentedt a process by which it is sought 
while the lighter strike against and adhere to the | of from three to ten barrels. The oil mixed with) to obtain from the fish its gelatinous and nitro- 
felt until they are cleaned off. water is, while still hot, passed through several| genous properties, combined with the soluble 
A middlings purifier constructed by M. Millot, | drawing-off tanks, the water separating and sink-| parts of a super-phosphate. This process consists 
and named the Regina, is exhibited by the Société | ing to the bottom. The oil is now drawn into| of mixing together the fish and super-phosphate, 
Général Meulitre. It is a double machine. The}a settling tank of 4000 or 5000 gallons capacity, | cooking the mixture by heat, and subsequently 
semolina delivered into the hopper falls upon a|where it remains a few hours to allow im-| subjecting it to pressure, so as to expel from it the 
double sieve, and passes through into a series of | purities to sink to the bottom. Finally it is/ oily, nitrogenous, and phosphatic liquid. 
six openings, across which there passes a current| pumped into bleaching tanks where it becomes| Acidulated fish (No. 6) is prepared by treating 
of air produced by a fan placed at the centre of the | clear and white in the rays of the sun, and after| the scrap with sulphuric acid to render the phos- 
apparatus. The material is thus divided into six | one or two weeks’ exposure is ready for shipment. | phoric acid more soluble. Unfortunately the con- 
classes of semolina, while the light particles are | In the process of refining, great pains must be taken | stitution of the tissues of the fish is such as to resist 
carried to the bran chamber, and the tailings are |to separate the oil from the water before the im-| the action of the acid, and the desired result is only 
collected by themselves. purities contained in the latter begin to ferment, | partially attained. Fish and potash salts (No. 7) 
Passing over the details of most of the numerous | otherwise the quality of the oil suffers. In what| is a mixture of half dry scrap with German potash 
forms of conveyers, we may stop to notice the appa- | may appear to be pure oil, there will perhaps be/| salts. Neither of the two latter fertilisers are 
ratus invented by M. Hourdain, of Avesne St. | an amount of finely divided fleshy substance ; this} much in use in the present day. Ammoniated 
Simon (Aisne) for the purpose of mixing and moving | must be allowed to settle, the clarified oil being| super-phosphates (No. 8) are the most important 
the materials. This apparatus (see preceding page, | drawn off before putrefaction setsin. If the clear-| of all the fertilising products manufactured from 
Fig. 1) is formed of two arms furnished with a series | ing of the oil is properly carried out, it will be light | fish waste. To supply the phosphoric acid, various 
of iron spoons, The two arms are suspended from | in colour and sweet, but if exposed for any time to| fossil and mineral phosphates are employed. The 
the slide C; they descend with the level of the | putrefying animal matter, it becomes dark-coloured | waste boneblack from sugar refineries is also used. 
materials. The central shaft is turned at 18 revolu-|and strong. The strongest oil is made from the/| In order to render the phosphoric acid in these sub- 
tions per minute by the transmitter A and the |‘ gurry,” or settlings of oil after fermentation, by | stances more readily soluble, they are treated with 

















pinions P. The chain of weights E serves to effect | steaming or boiling it over again. | sulphuric acid, when superphosphates are produced. 
the variation of the arms of the mixer. The material} A factory of average size will cost in New| 
is received at M and delivered into sacks. England 12,000 dols. to 15,000 dols. One ready | 

Among the accessories used in the grinding of | for business of a capacity of 800 barrels a day would | CANDLE-MAKING MACHINERY. 
semolina we must mention the apparatus, the object | cost about 14,000 dols. A hydraulic press is worth; Pricer’s Patent Candle Company, Limited, exhibit 
of which is to reduce the little discs of flours which | about 1200 dols. ; with fittings about 2000 dols. | in operation in the West Annexe of the Inventions 


result from the grinding of semolina between smooth} Menhaden oil is used largely for adulterating | Exhibition, a candle-making plant which excites great 


rollers, and thus to facilitate the purification. his | other oils. It is also sold for tanning purposes and_| interest among the visitors. Beginning with the wicks, 
operation is performed between two vertical discs 'for burning. A good deal of soap is also made from | they show a plaiting machine (Figs. 1 to4 on page 4 
which roll the flour as if between the palms of the|it. The ‘scrap’ or ‘‘ pomace” that is left after, 2d the perspective view on page 4) with their 
hands. The distance between the discs can be|the manufacture of the oil, is principally sold in| Patent switching arrangement for transferring the 
regulated at will. The apparatus shown by M. | different forms for fertilising the earth. It enters | bobbins — wee spindle to another. Plaiting machines 
Daverio is illustrated on page 2, Fig. 2. Similar|the market in several conditions, of which the | 27¢.USUaly made up of four heads; each head con- 


Fe ORE Be < a fap Caer ie | sisting of a pair of upright spindles carrying discs and 
machines are exhibited by MM. Seck Freres, Boss- | following may be mentioned. | rotating at the same speed in oposite directions ; the 





hard, Ulher, &e. — ; ; : } 1. Crude stock, green scrap, chum, or crude) pobbin spindles which carry the bobbins with the cotton, 

I here remains, in concluding this rapid review of | pomace. | being held in notches in the peripheries of the discs. 
milling appliances, to describe the accessories, and 2. Half-dry scrap or pomace. | Each bobbin spindle as it passes between the axes of 
particularly those for providing motive power.| 3. Dry scrap or dried fish. the discs, is transferred from the discs upon one axis 
here are to be seen at the Exhibition the engines| 4. Dry ground scrap. | to those upon the other, the bobbins being thus made 
of a number of well-known French manufacturers,| 5. Fish guano from which most of the fat has| to describe a path resembling the figure 8. This 
such as Messrs. Weyher and Richemond, Boulet | been extracted. | transfer is controlled by a switch which crosses from 
and Co., Chaligny and Guiyot Sismert, Obey and| 6. Acidulated fish. side to side in the intervals between the passages of 


Grandemange, Kaulek, Berendorf and Son, Borssat,| 7. Fish and potash salts. the bobbins, so as to pass the bobbins to right and left 
oe ’ Pp 


and others. | 8. Fish mixed with super-phosphates in the form | ss In a 8 — _— 
The Otto gas engine is shown by the Société des | of ‘“ammoniated” super-phosphates, sometimes | 41. bobbin pothot ee bobbin spindle 
Constructions Méchaniques Speciales, and also | called guanos. as it passes trom dise to disc strikes against a wing 


several types of the Bernier vertical gas engine. No. lis the raw material as it comes from the} ie —_ : r 
ae TY] 8 4 va g gine : ; : Ne | bracket (Fig. 2) standing out from the axis of the 
There is also an Edison 7 horse-power electric| press. No. 2 is the form it assumes after partial |switch, and carries it back against a stop; thus 
motor. Among the wind and water motors there drying. This is often accompanied by considerable | moving the switch through a sufficient angle to cause 
is a complete installation by M. T. T. Aubry, in- | loss of nitrogen in the form of ammonia. Itis much | the next bobbin to cross over in the other direction. 
cluding a small flour mill with straw cutter, irriga- | used by farmers on the coast. No. 3 is the coarse | This method of switching the bobbin spindles is open 
tion pump, and circular saw. The Girard turbine | scrap dried either by the sun's heat or artificially, | to the objection that it is very noisy, and there is also 
with the Toly system of vanes, is shown by M. F.| No. 4 is prepared by grinding the dried scrap. considerable wear and tear, so much so that large 
Royer, of Epinal. | It makes an excellent fertiliser. The green scrap | bobbins cannot be run at high speeds. : 
(To be continued.) contains 40 to 50 per cent. of water; thedry guano) ™ ee ae machine shown the switches are 
sess ee | 10 per cant. to 12 per cent. An analysis of ‘‘ dried re Si. eles testes aod dene eae 
> ” Y 5 . Ss € 
MENHADEN OIL AND GUANO, fish scrap” made by Professor Goessman, gave 10 per with, and a crank-pin (Figs. 3 and 4) working in a 
cent. of water, 70.75 per cent. organic matter, | slotted arm serves to move the switch. The crank is 
18.25 per cent. of ash, 8.46 per cent. of phosphoric | fixed on the end of a spindle which is geared into the 
_ pry 14 Oe — - Le ek a ge disc spindle in the ratio of 2 to 3, and moves the switch 
i : sn urd o 1e entire phosphoric acid proved to be/ from side to side at the proper intervals for trans- 
ae J brotha pan gee — of the | soluble in citrate of ammonia. Ether abstracted| ferring the bobbin spindles to the different disc 
ponies a a a eo the great | at ordinary temperatures, 18 per cent. more of a| spindles, no other contact taking place between the 
American purse seine net, W hich is generally shot | thick highly-coloured oily mass. bobbin spindles and the switch or parts connected with 
from steamers of about 60 tons. It is seldom used| Qne great difficulty in preparing the scrap is to| it, than that by which the bobbins are guided in their 
as an article of food, excepting when tinned and dry it effectually. What greatly prevents the | Course. Thus the noise and the wear and tear is 
sold as sardines, its chief commercial value con-| gyjying off of the water by “artificial heat is the | "educed toa minimum, and it is rendered possible to 
sisting of the oil and the fertilisers that are extracted | presence of the remaining oil, together with the | ™™ the _— at much higher speeds than it other- 
from it. ‘The menhaden factories are mostly located | ¢elati atker which i : wise could be. 
on the coasts of Maine, Rhode Island, C Sd gelatinous or gluey matter which is des eloped The machine shown is engaged in plaiting candle 
e, Khode island, Connecticut, | during the cooking, chiefly from the skin and|,-; : EAT; : 
and Long Island 5 5), wick, for which purpose Price’s Candle Company 
e : “wd . bones. Mr. 8. L. Goodale, a late secretary to the| employ a considerable number of machines at their 
The manufacture of the oil is very simple, and | United States Board of Agriculture, introduced a| es Me ‘eins: teh ties oeiliaiies aemenentt tn 
consists of three processes : (1) Boiling the fish ; | fey years ago a method of wantin new scrap with 7 (‘Sa eayh Vidi, sie o-* 
(2) pressing ; and (3) clarifying the oil. The plant 2 ms * See United States patent No. 186,204. 
required is correspondingly simple, and consists, for * See United States Patent No. 29,164, t Ibid., No, 192,740, } Ibid., No, 263,322, 


Tue menhaden or pogy is the principal source 
from which the Americans draw their supply of 
fish oil. It is a small fish of from 12in. to 15in. 
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CANDLE-WICK PLAITING 


CONSTRUCTED BY PRICE’S PATENT CANDLE COMPANY, LIMITED, LONDON. 








capable of application to plaiting machines for all 
purposes, 

The Manufacture of Snuffless Dips.—Dip candles, as 
most people are aware, are made by winding the wick 
upon a rectangular iron frame and dipping that frame 
with the wick upon it into a trough or vessel con- 
taining the melted tallow or other material, the 
candles being, by a series of dippings, gradually 
formed upon the wicks themselves. The manufacture 
of snutfless dips as shown by Price’s Candle Company, 
differs from that method, in so far, that instead of 
forming the candles upon the wicks, the candles are 
- formed by continuous dippings upon a series of 


skewers which are afterwards withdrawn and the | 


wicks inserted. It isclaimed for this method, that, 
as there is no waste of wick, nor remelting of candle 
material, it is more economical than the old system, 
and further, that it produces much better shaped 
candles. 

Candle-Moulding Machines.—There are three candle- 
moulding machines to be seen in operation, making 
some of the company’s specialities. One of the ma- 
chines shown is making Price’s drawing-room candles 
with improved self-fitting ends. This machine differs 
slightly from an ordinary candle-moulding machine, 
more especially in some of the details. 

A ‘‘self-fitting ” candle being tapered towards both 
ends (Fig. 11), cannot of course be moulded in a single 
mould. In the machine shown the mouldsare enlarged 
at their upper ends to receive the ‘‘ caps” which form 
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simultaneously. A knife sliding in a groove in front 
of the drawing board enables the operative to sever all 
the wicks at one stroke. Before filling up the machine 
again the wicks have to be threaded through the | 
‘*caps ” and these inserted into the top of the moulds, | 
the wick being held centrally over the moulds by a | 
slotted | iron bar, which passes along the top of each | 
row of moulds. This method of working is scarcely so | 
| neat or so expeditious as that with the ‘‘ clamps ;” but 
| the advantages which it possesses are, that by obtain- 
ing a proper circulation of the cooling water, the self- 
fitting ends thus produced have a much finer finish ; 
and they are also formed by a series of Y shaped flutes 


stick, a most important characteristic. Thus Fig. 11, 
already referred to, shows one of Messrs. Price’s self- 
fitting candles and Fig. 8 an ordinary make. 
| Another of the machines (and that which probably 
| attracts the greater amount of attention) is that to be 
| seen making Price’s spiral candles. This machine does 
| not differ essentially from that already referred to, 
| with the exception of the internal circulation which 
| has been improved to some extent by the application 
| of a central outlet. The production of these spiral 
| candles with the facility by that machine is the best 
| evidence of the thorough efficiency of the circulatory 
| system with which it is fitted. The advantage of thus 
| moulding these spiral candles over the older method of 
| cutting them is too obvious to require comment. A 
perspective view of the spiral candle-moulding machine 





which are easily abraded so as to fit any sized candle- | 


the conical ends, and when the candles are forced out | is given on page 5 and a section in Fig. 5, a section of 
of the moulds, they carry the caps with them. The | a mould toa larger scale being shown in Fig. 7. These 
candles are placed (one row ata time) on a drawing machines are not only worked by Price’s Patent Candle 
board (Fig. 6), the caps being received into a series | Company, but they are also the makers of them. 

of recesses, and by moving a lever the operative ad- | The other machine shown is for the manufacture 
vances a bar with a series of rams against the ends of | of perforated candles (Fig. 10) and is similar in design 
the candles, pushing all the candles out of the ‘‘caps” | and the general arrangement of the parts to those 
























































MACHINE AT THE INVENTIONS EXHIBITION. 
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CANDLE-MOULDING MACHINERY AT THE INVENTIONS EXHIBITION. 
CONSTRUCTED BY PRICE'S PATENT CANDLE COMPANY, LIMITED, LONDON. 
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shown by Price’s Company in the Health Exhibition 
last year. 


This machine—of which a perspective view is given | 


above—works with the ‘‘ clamps,” just like an 
ordinary candle-moulding machine ; and is very com- 
pact, occupying as it does less than half the space, and 
at the same time producing 25 per cent. more candles 
at one operation than the French machine. 








| CHAMBERS’ SYSTEM OF COOLING AIR. 


Last Friday there was exhibited at the B jetty, 
Victoria Docks, a new refrigerating machine designed 
for keeping at a low temperature meat storerooms, 
| either on board ship or on shore. It is the invention 
| of Mr. John Chambers, of Napier, New Zealand, and 
| the roticceble feature cf it is that the refrigerating 
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medium employed is ammonia, and not air. Of course 
ammonia machines, both of the absorption and com- 
pression type, have been used before for ice-making, 
but it is stated that hitherto difficulties have stood 
in the way of employing them for the refrigeration 
of air, and that this is the first time that they have 
been successfully used for this purpose. The diffi- 
culties in question relate to the ice and snow which is 
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formed from the moisture in the air, and which is apt | 
to clog the cooling surfaces, and to block up the circu- | 
lating passages. ‘To avoid this result Mr. Chambers | 
cools the air in stages, a certain quantity of the 
moisture being eliminated at each step, and the} 
greater part as water or mist. The cooling surface 
consists of 960 U shaped copper tubes 10 ft. long, 
arranged in four groups, which are traversed in suc- 
cession by the air to be cooled. Most of the water is 
precipitated in the first and second groups, and drains 
away, and if any ice is formed it can usually be removed 
by reversing the flow, though occasionally it happens 
that the cold brine on the outside of the tubes must | 
be withdrawn for a time to effect the thawing. The} 
air is drawn from the refrigerating chamber and 
is continually circulated through the meat store 
at the rate of 4000 ft. a minute, so that the whole 
of it passes through the [UJ tubes every tive minutes, 
the capacity of the chamber being 20,000 cubic 
feet. 

The pumps and engines are made in duplicate. The 
latter are of the inverted type and have steam cylinders 
9 in. and 14 in. in diameter by 15 in. stroke. There 
are two pumps 9 in. in diameter by 15 in. stroke to 
each engine. The general process of refrigeration by 
ammonia is so well understood that it is scarcely 
necessary to give more than the barest outline. The 
pumps receive the vaporised ammonia, and com- 
pressing it to about 120 lb. to the square inch, 
deliver it into a condenser containing 1500 ft. of iron | 
pipe, lin. in diameter. Here the ammonia is 
liquefied, the latent heat being carried away by the | 
water circulating round the condensing tubes. The | 
liquid is then admitted to the refrigerator, where it | 
expands into vapour in a second system of tubes of the | 
same size as the former, absorbing heat from the brine | 
by which these tubes are surrounded. This brine is | 
then made to circulate round the YU shaped copper | 
tubes mentioned above. | 

| 
| 





The great advantage of ammonia, for refrigerating | 
processes, over ether, and more particularly over dry | 
air, is that the required effect is gained by a smaller | 
expenditure of fuel. Ammonia boils at a temperature | 
of —30 deg. Fahr. at atmospheric pressure, and has a | 
vapour tension of 120 1b. per square inch at 65 deg. 
Fahr. It has a latent heat (by equal weight) of 900. | 
Ether, on the other hand, boils at 90 deg. Fahr. at} 
atmospheric pressure, has a vapour tension of about | 
10 lb., while the latent heat is, by equal weight, 162 | 
and by equal volume 359. Air, of course, is not con- | 
densible, and does not enter into the comparison on the | 
same basis. Putting theory, however, on one side, | 
Mr. Chambers states that his machine, which is | 
designed to do the same work as a dry air machine | 
delivering 60,000 cubic feet an hour, will work with | 
about one ton of coal per 24 hours, while the air | 
machine will require four tons for the same work. It | 
will keep a storage space of 20,000 cubic feet, enough | 
to hold 7000 carcases of sheep, at a temperature of | 
zero, and occupies an area of 305 square feet, the | 
cubical measurement required being 2295 cubic feet. | 
At a higher temperature, say 15 deg., a larger space 
can be kept cool. 

Weare glad to welcome any appliance calculated | 
to tighten the union between the colonies and the 
mother country, and if the machine can_ be the 
means of aiding the transport of New Zealand mutton 
it will be a distinct benetit both to producer and con- | 
sumer. At the same time it does not present any very 
novel features from an engineering point of view. The 
superiority of the ammonia compression process over 
ether and air in the matter of economy is well | 
known, and there are plenty of ammonia machines at 
work.* As to the means of extracting the moisture from | 
the air, we fancy we have seen something very like it | 
before, and we should certainly object to go a voyage on | 
a vessel which carried a large quantity of anhydrous | 
ammonia, ready to expand and fill every inch of | 
the hull on the occasion of a bad joint, for it must | 
be remembered that in a close engine-room no one | 
could face the job of repairing a leak from which 
ammonia vapour was blowing. 








PUMPING ENGINES AT WHITACRE. 

We give this week a two-page engraving containing 
a perspective view of the fine pair of compound 
pumping engines erected last year at Whitacre, 
near Birmingham, one of the chief pumping stations 
of the Birmingham Corporation Water Works. The 
engines were constructed by Messrs. James Watt and 
Co., of Birmingham, from the specification and under 
the supervision of Mr. J. W. Gray, the engineer of 
the Birmingham Corporation Water Works, under 
whom also the extensive reservoir at Whitacre was 
constructed. We intend in early issues to illustrate 
the above-named pumping engines in full detail and 
for the present therefore we postpone describing 
them. 








* See ENGINEERING, vol. xxxiv., page 379. 


THE ELECTRIC LIGHTING OF MILLS.* 

In introducing the subject of electric lighting, my object 
is more particularly to show the great advantages which 
this method of illuminating possesses over all others for 
the purpose of lighting corn mills. I purpose dividing my 
subject at follows : 

1. To call attention to the drawbacks in the use of gas. 

2. To describe briefly the practical arrangements of 
electric lighting. 

3. To show the distinct advantages which it possesses, 
and the reasons which have already induced so many of the 
leading millers to adopt it. 

Combustion. —The lighting of corn mills differs from that 
of other mills, first, from the crowded position of the ma- 
chinery, elevators, belts, &c. ; from the purity required in 
the finished products ; from the inflammable nature of the 
machinery and of the flour itself in all its stages ; and also 
from the long hours during which the light is required 
(the majority of large corn mills working all night). 

All means of artificial lighting hitherto used have de- 
pended upon the light given by incandescent particles of 
carbon, heated first by the combustion of the gases from 
which they are separated, as well as by the heat of their 
own combustion. In coal gas, for example, as the hydro- 
carbon compounds issue from the burner the hydrogen 
burns first in the blue part of the flame, forming super- 
heated steam. The alee is separated in the form of 
smoke, and becoming intensely heated, forms the yellow 
or illuminating portion of the flame, afterwards being 
burned into carbonic acid gas. The sulphur usually found 
in coal gas, burns to sulphurous acid gas. 

To this process of combustion there are grave practical 
objections which hitherto it has been impossible to over- 
come. Of the total heat of combustion, only a portion is 
thus available to produce light; so that there is a great 
deal of superfluous heat. If there be any draught, a por- 
tion of the smoke from the interior of the flame is uncon- 
sumed. 

The steam condenses on the ironwork, and with the aid 
of the sulphurous and other acids rapidly produces cor- 


| rosion, 


The carbonic acid gas poisons the atmosphere ; one gas 
flame vitiates about as much airas five persons. In con- 
sequence of all this, in a corn mill (working all night) 
towards morning the atmosphere becomes hot and oppres- 
sive, the woodwork becomes heated, and, at the same 
time, the air is charged with moisture, rendering it not 
only unhealthy, but injurious to the flour itself, which 


| cannot dry as it otherwise would, and which also to some 


extent absorbs these injurious vapours. 

In acorn mill perhaps the greatest objection to gas is 
the danger of fire, from the inflammable nature of the 
materials, the quantity of machines, elevators, spouts, 
&c., all chiefly of wood. From the crowded state of these 
the gaslights are necessarily placed close to the wood- 
work, and from the large number of spindles and belts 
employed, it is necessary to place lights where any naked 
light is open to objection, and yet the light cannot be 
dispensed with. 

Flour-dust is most combustible, and an atmosphere 
densely laden with this may inflame so rapidly as to 
cause an explosion ; and in a confined space such explo- 
sions have happened frequently, and several mills set on 
fire through this cause alone. These inflammable atmo- 
spheres are found in all the elevators, centrifugals, and 
purifiers, and in fact in almost every part of a modern 
roller mill. If one of the many doors which give access 
to the interior of the machines is merely opened with 


| a naked light at hand, it is a hazardous operation. 


have observed the densest clouds of flour dust arise 
from the mere setting to rights of a machine which had 
been temporarily disarranged. 
A further cause of danger from this impalpable dust is 
in its accumulation on the tops of machines, ledges, and 
beams, in fact in any place where dust may find a lodg- 


|ment. I have been assured that the falling of a small 


portion of this into a flame has caused a whole ledge thus 
covered to take fire. 

In many instances I have further noticed danger from 
the operations of spiders, whose broken webs, covered 
with this dust, hanging from dust-covered beams, have 
been waving in close proximity to a gas burner. 

From this danger of fire, it might be supposed to be 
possible to protect the gaslight by inclosing it in a 
Jantern ; but such lanterns would soon be covered with 
dust, and unless frequently swept would aggravate the 
evil. In this case there would have to be an inlet and 
outlet for the air, which, unless covered with a fine 
gauze, would not prevent the ignition of an atmosphere of 
flour dust. 

Summing up, therefore, the objections to gas lights in 
flour mills, they are simply these. The gas itself pol- 
lutes the atmosphere, rendering it injurious to the work- 
men, and also rendering it impossible to produce pure 
flour ; secondly, the flame is so surrounded with com- 
bustible machinery, and so easily put in communication 
with the explosive dust, that lighting by gas is both pre- 
judicial and dangerous. 

It has often been observed that discoveries and inven- 
tions come to our aid when we are most in want of them, 
and this is certainly the case with the electric light in re- 
gard to modern flour mills. 

Description of Lamps.—The incandescent, or glow lamp, 
which is used in corn mills, consists of a bulb of glass 
about the size and shape of a lemon, containing a filament 
of carbon no larger than a small thread, and toe the 
appearance of a fine wire. From this lamp the air is 
abstracted, and when a sufficient current of electricity is 
passed through the filament, it becomes incandescent and 
gives off the light required. 


* Paper read before the Millers’ Convention, at Glas- 
gow, by Mr. Wilson Hartnell, Leeds. 





The amount of heat which is radiated from the carbon 
filament is only a fraction (say one-fifth) of the heat pro- 
duced by a gas light of equal power. The heat froma gas 
light is capable of setting tire to woodwork, say 2 ft. above 
the flame. 

An incandescent lamp may be held in the hand without 
inconvenience, and is incapable of setting tire to anything 
near which it may be placed. Another element of safety 
with the electric light is that no matches are required, it 
being self-lighting. 

Since the incandescent lamp is sealed up and airtight, 
no smell can issue from it. There is no combustion, and 
therefore no products of combustion. The air remains 
cool, dry, and healthy, and the mill itself is cheerful and 
pleasant to the workmen. 

Dynamo.—It is not my purpose to describe the con- 
struction of a dynamo, nor the manner in which it works, 
time only permitting my giving in general terms the 
various parts of an installation. 

The dynamo to outward appearance is a small machine, 
very heavy in proportion to its size, and for the most part 
bound round with wire. It contains a spindle resting in 
two bearings, and can be driven by a pulley at one end 
at a quick speed. The only wearing parts are the two 
bearings and the commutator with its brushes. 

Installation.—We do not know what electricity may be, 
we have but to deal with its properties. 

In order to understand the working of an installa- 
tion, it will be convenient to compare it by analogy with 
facts that are well known to us and therefore readily 
grasped. 

The dynamo may be compared to a centrifugal pump, 
the wires to pipes, and the electricity to water pumped 
through the positive wires at a considerable pressure, 
passing with difficulty through the lamps, and returning 
to the dynamo or pump. 

In the self-regulating dynamo, what may be called the 
electric pressure is the same whether a large or small 
number of lamps are burning or no lamp at all burning. 
As soon as the switch is turned on the current flows 
through the wires and lamps connected with it, causing 
the lamp to glow. 

A cornmill is divided into several portions by fireproof 
walls with iron doors. 

The usual method of arranging wires is somewhat thus 
—viz., to place a pair of vertical wires running through 
every floor on woodwork attached to the walls of each 
division of the mill, and also a pair of smaller wires along 
the ceilings wherever the lights are numerous. These 
pairs of wires may be called wall verticals and ceiling 
wires. 

The lamps are suspended from the ceiling by flexible 
twin wires. These pendants are connected to the ceiling 
pairs before named by pairs of small wires called ‘lamp 
pairs.” The ceiling wires are connected to the wall ver- 
ticals, and the wall verticals by the leads to the dynamo 
switch board. Thus the whole arrangement might be 
compared to a tree with its trunk and its several branches 
set at right angles (or square) with each other. 

In putting up an electric installation the greatest care 
is necessary to insure that the current cannot find any 
means of passage from the positive to the negative wire, 
except through the lamps. 

Allthe wires must be carefully insulated, that is, pro- 
tected by india-rubber, cotton, braid, &c., and should not 
pass over metallic surfaces. Wall verticals should be 
protected, by woodwork, from abrasions for at least 3 ft. 
from the floor wherever it is possible for the wires to be 
touched by belts, &e. 

Separate switches are provided in every room for turn- 
ing in or out its electric light, and wherever else desired, 
besides the main switches at the dynamo switch-board, 
which control various sections of the mill. The main wires 
are provided here and there with small fusible cut-outs, so 
that should any accidental metallic connection be made 
between any of the positive and negative wires, the con- 
sequent rush of electricity that would ensue would at 
once be stopped by the fusing of the cut-outs. 

During my experience, such an accident as this (which 
is termed a short circuit) has not yet occurred, but short 
circuits have occurred in the lamp-holders, chiefly on 
starting an installation. 

These short circuits in the lamp-holders arise generally 
from meddlesome curiosity and inexperienced handling. 

My practice is to fit a fusible cut-out to every lamp 
branch, so that any carelessness with a lamp-holder merely 
puts out the one lamp until the cut-out is replaced. The 
troubles which attended the first introduction of the 
electric light have at last been completely overcome. 
Corn mill installations require to be well done. The best 
dynamos should be used. There should be a liberal use 
of the best materials. All should be fixed by trained 
workmen under experienced supervision. 

Cost.—Having now shown some of the advantages of 
the electric over every other means of artificial lighting, 
and having briefly described the means by which the same 
is carried out, I now come to the interesting question of 
cost. 

Whatever may be the merits of the electric light, if it 
were much more expensive than gas, I fear that a large 
number of millers would still continue to use that 
dangerous illuminator, braving the hazards and dangers 
attending gas lighting, to save increasing their working 
expenses, 

Not the least merit of the electric light is that for corn 
mills that run all night its maintenance is not half the 
cost of gas: the first outlay being once paid, the future 
cost would be very small indeed. 

Example of Cost.—Suppose a mill to have eighty lamps, 
which will be sufficient for a mill of moderate size, with, 
say, sixteen sets of rolls, and warehouse, &c., the cost, all 
included, may be, say, 230/., and the cost of maintenance 
may be taken as follows : 
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3000 Hours per Year. £ 

Renewals of lamps, 160 at 4s. 6d... 36 
Coal for 8 horse-power, at 31b. per horse- 

power per hour=32 tons at 10s. ... ie 16 

Oil and stores, say oe. : 

Interest on plant and de pre ciation, s Say .:. 21 

76 


The gas consumed by eighty burners using 
4ft. per hour would be 80 x 3000 x 40= 
960,000 ft. at 3s. per 1000 ... 144 
Thus showing a difference of 68/. in favour of the electric 
light. It may be said that all the gas lights would not 
burn 3000 hours during the year, nor, on the other hand, 
would all the electric lights. 

No time has been debited to the electric light for clean- 
ing and oiling dynamos, &c., as the time would not exceed 
that required to light the gases, turn them out, and keep 
them in order. 

In the above calculations 80 glow lights have been sup- 

posed to replace 80 gas lights. If that were so the mill 
sone i be far better lighted. This is usually the case with 
mills lighted by the electric light, which have a brilliant 
cheerful appearance. 

In order to give the same quantity of light as eighty 
16 cubic feet glow lamps, say 100 burners using 5 cubic 
feet per hour must be used, which would raise the con- 
sumption of gas to 1,500,000 ft., costing, say, 250/. 

In working all night through the year with equal light 
the cost of the electric light may be truly said to be but 
one-third of that of gas. The comparison of cost is usu: ally 
made with the glow lamps giving a far greater quantity of 
light. 

It may be noticed that in the above estimate the visible 
outlay is only 36/., for the replacing of lamps, the increase 
in the cost of coal "and stores being undiscoverable. 

There must, we know, be an increased consumption of 
fuel; but with compound engines and cheap Goal it is 
much less than above stated, and where there is spare 
water-power the extra cost must be almost reduced to 
nothing. 

It is for these reasons that it is not easy to state from 
experience the exact cost of electric lighting. 

The cost of replacing the lamps is easily obtained from 
the books, but the other item of expense nowhere appears 
as a separate charge. 

Hence, in answer to my inquiries, I have been ofttimes 
told that the electric light was costing nothing. 

Examples.—1 regret I am unable to give a Jist of corn 
mills lighted with the electric light, but subjoined are a 
few of those which I have lighted during the last two 
years. 





Lights. 
Ainscough, J., Burscough Junction, near 
Ormskirk ‘ lee = : e 95 
Bairstow, W. and J., corn mills, Keighley 60 
Hitchcock, Mr., corn mills, Leicester — ... at) 
Ingleby and Son, corn mills, Tadcaster ... 57 
Kelsey, William, corn mills, Gainsborough h2 | 
Milner, J. F., corn mills, Elland .. es &8 } 
Reynolds and Haslegrave, corn mills, 
Wakefield... : v : 50 
Rishworth Brothers, corn mills, Leeds .. WV | 
Robinson and Hanley, corn mills, Don- 
caster... = = P a ; 50 | 
Sugden and Sons, Shorefoot Corn Mills, | 
Huddersfield . 42 
— and Sons, Persever: ince Corn Mills, 
Brighouse 115 
Sugden and Sons, 3) pper Coin » Mills, Brig- | 
house .. ‘ a 3 | 
Sutcliffe and Son, corn mills, Bacup ) _ 64 
Watkins Brothers, corn mills, Hereford .. 25 | 


Having now briefly brought before your ‘moties the | 
subject of lighting corn mills ‘by the electric light, I trust | 
that in discussion much useful information may be elicited. 
Had this paper been intended for discussion by engineers 
or electricians, the details of electric lighting would have | 
been brought prominently forward. These details, I 
assume, need no discussion on this occasion. The points | 
on which the present assemblage can give special practical | 
information are, in the first place, the disadvantages and | 
dangers of gas for corn ,mills working long hours. | 
These may be divided into two heads. The heat and | 
pollution of the air after long hours of gas light. The |} 
danger from fire, from the necessity of placing lights in | 
the midst of intricate machines within short distance of | 
light woodwork ; also the danger of lighting flour dust, 
whether on beams, in elevators, or in the machines, or in 
adjusting machines, clearing spouts, &c. In the second 
place may be discussed the adv antages of the electric light 
and its relative cost. This is now a matter of experience 
to many millers present, who will, I trust, favour us with 
practical knowledge on this subject. 

Our thanks are due to Messrs. Muir and Maver, who 
have kindly arranged to supply a current of electricity to 
light the glow lamps | which | have shown you. 





THE PATEN T LAW. 
To THE Epitor OF ENGINEERING. 

Sir,—In the belief that the accompanying correspon- 
dence is of public interest I have asked and obtained the 
permission of the late Attorney-General for its publica- 
tion in ENGINEERING, and shall therefore be glad if you 
will find room for it in your next issue. 

Yours truly, 
Tuomas Huy. 

Gorton Foundry, Manchester, June 29, 1885. 





(Copy.) 
The Right Honourable the ae: -General, 
London, ; 
Sir,—I have forwarded to my patent agent three provi- 


} it is. 


a 








sional specifications for improvements in steam engines, 
and am informed by him that as they are “‘ quite distinct 
it will not be possible to include more than one under the 
same patent.” ‘*‘ Under the old law there would have 
been no difficulty in including all under one patent, but the 
new Act is very strictly construed in this particular.” 

As one who took an interest in the passing of the new 
patent laws on the grounds that we inventors were justly 
entitled to amore economic law, Iam more than surprised 
that the new law admits of a construction the etfect of 
which is to burden inventors with expenses from which we 
believed it had entirely relieved us. I do not think in- 
ventors or any one interested in patent law, understood 
when the new law was passing through the Lords and 
Commons that it could, or would be, construed in the way 
it is herein repres sented to me, and "Lam in hopes that it 
arises from some extra official diligence in the Patent 
Office, and not that the Act really intended that each 
item of improvement of the same machine should each be 
under separate patents. 

I have the honour to be your obedient servant, 
(Signed) Tuomas Hunt. 
Gorton Foundry, Manchester, June 18, 1885. 


(Copy.) 
Thomas Hunt, Esq. 

Sir,—In answer to your letter of the 18th inst., I have 
to inform youthat your patent agent is labouring under 
a mistake as to the supposed change in the law effected by 
the new Patent Act. 

The Solicitor-General and myself have issued regula- 
tions, which are at present in force in the Patent Office, 
and the effect of which is that the rules as to the inclusion 
of more than one invention in the same patent remain the 
same as they were before the new Act was passed. 

So long as these regulations are in force, there will be no 
ground for the age sa expressed in your letter. 

lam, dear Sir, yours faithfully, 
(Signed) Henry James. 
The Attorney-General’s Chambers, New Court, 
Temple, E.C., June 20, 1885. 





ERRORS IN CHRONOMETERS. 
To THE EpiIToR OF ENGINEERING. 

Str,—I wish to point out to you a possible source of 
error in chronometers which I believe is not generally 
recognised. Suppose a man of-war to be circling at gun- 
nery practice, or for some other purpose of drill. Well, 
the chronometer esc apement is turning with the ship, so if 
the balance-wheel happens to be turning to meet it, it 
strikes the banking pins with great force; there is no 
recoil because the banking pin is of soft gold, but the 
balance-spring is jarred or shaken in a manner to deprive 
it of its strength fora moment. Well, the balance begins 
its second swing under unfav ourable conditions; the 
balance-spring, being a spring, continues vibrating for a 


| time and does not act with its usual strength for a time, 


so there is a loss of a small fraction of a second! But as 
the balance-wheel completes its reverse swing it finds that 
the escapement has run away from it, andit has to swing 
further before it can unlock the escapement. Here is a 
second fraction of a second lost, so the upshot of the whole 
thing is that ina modern man-of-war, with her immense 
helm- power, a perfectly new error may probably exist in 
her chronometers, and an error in which every naval 


| ofticer is interested, seeing that it may — him his com- 


mission. Perhaps it is known already, but I don’t think 
Your interest in matters relating to the Navy must 
| be my excuse for troubling you with this, 
Obediently yours, 
Francis Mason. 
Hammond's Hotel, 158, Euston-road, June 30, 1885. 








THE INDIAN ENGINEER SERVICES. 
To THE Epitor OF ENGINEERING. 

Sir »—Having read your article in ENGINEERING of 26th 
June on the * Telegraph Engineers in India,” and the 
short account on page 706 of same date of the good work 
that Mr. E. H- Carbutt, M.P., is doing for the Indian 


| Public Works Department, it may be interesting to you 


to know the feelings of acivil engineer who served fourteen 
years in the latter department, was never passed over by 
one during bis service, while he got promoted over nine 
by dint of hard work, who receiv ed the thanks of Gov ern- 
| ment on two occasions for good work, who nearly sacri- 
ficed his life during the famine trying to alleviate the 
sufferings of others, and who from being over loyal to the 
Government was obliged to come home more dead than 
alive, with shattered health, and who through private 
family troubles beyond his control, was obliged to retire 
while on leave without one penny of pension or bonus. 

Such was my lot. I appealed twice for a reconsidera- 
of my case, but ‘* the Government has neither an ear to 
box or a soul to be softened,” and I might die of starva- 
tion for aught it cared.” 

My advice to all young men about to enter either service 
is don’t. If you think you cannot make a fairly good living 
by your profession elsewhere go as a common labourer to 
Australia, and at the end of fifteen years you will have 
more money saved than you will in either of the above 
departments. And to those who have been already en- 
trapped by false statements and fairly worded circulars, 
say do your duty, but not one whit more, for you w ill 
never get thank you for it from the quill-driving red-tape 
clerks (call them secretaries if you like), who have the 
management of these things and who know practically 
nothing about what the services require, and the way to 
treat with common fairness the most loyal and hard-work- 
ing servants in the world. 

Civit ENGINEER. 








THE TOU RCOIN VG BOILER EXPLOSION. 
To THE EpritTor or ENGINEERING. 
Sir,—The recent boiler explosion at Tourcoing appears 
to have been of an unusually disastrous character. I hear 
that fourteen persons were killed on the spot and twenty- 
six others injured, of whom six have since died. It seems 
the boiler was of the two-flued type and of about 70 horse- 
power. lt is said that want of water, resulting from 
leakage, was the cause; and it is suggested that although 
the attendant left the boiler on Saturday night at its usual 
water level, he commenced working Monday morning 
without paying proper attention to the water gauge. 
I am, yours faithfully, 
G. G. M. HarDINGHAM. 
191, Fleet-street, London, E.C., June 30, 1885. 




















CO AL WHIPS. 
To THE Epiror oF ENGINEERING. 

Sir,—Referring to the letter from Messrs. John Lynn 
and Co. . inserted in your last issue, also the description 
of asimilar hoist made by Messrs. Clarke, Chapman, and 
Co., in your issue of June 12th, will you allow me to say 
there is nothing novel in the arrangement. Steam hoists 
with similar gearing and design, fitted in some cases with 
one, two, and four barrels, were niade about twenty-five 
years ago by Messrs. James Pickup and Co.. engineers, 
Liverpool. 

I remember the names of three steamers, out of a num- 
ber, fitted with the latter kind (four barrels), viz., s.s. 
Annie Vernon, s.s. James Kennedy, s.s. Cognac, all be- 
longing to the firm of Messrs. John Bacon and Co., Liver- 
pool. A number were also made for shipment to "foreign 
ports, but for what purposes I cannot say. 

‘ours truly, 
JOHN DvckITr?T. 

G, Exchange-buildings, King-street, Newcastle- 

upon-Tyne, June 29, 1885. 








RAILWAY IMPROVEMENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In looking back into railway history one cannot 
but be impressed with the great advance which has been 
made in some of the departments of this great system of 
civilisation and progression from the day s of the “ Rocket” 
of George Stephenson tothe graceful ‘‘ Gladstone” of Wil- 
liam Stroudley, or the ‘‘ Leviathan” of Mr. Webb: the 
noble children of great men. It seems that they have 
attained perfection in their department. Then, again, 
compare the ancient railway carriage with the present 
Pullman or Mann’s palaces on wheels with all the com- 
forts of home. That department, too, seems to have 
attained perfection. But what advance has been made by 
the civil engineer for the road-bed, the very life and foun- 
dation for these beautiful creations to run upon? 

In early days the engineer’s first thought was solidity, 
and stone blocks were selected upon which to place his 
iron rail. But this idea of solidity soon gave way to elas- 
ticity, and timber was substituted. 

Then the dear old chair was discarded for the abomin- 
able tishplate, with all its requisites of bolts, mes washers, 
and worst of all the destruction of the rails by drilling. 

Let us look for a moment at one of the best fis chplate 
devices. We find it can only be connected to the rails 
by means of 4 bolts, 4 nuts, and 4 washers, making 14 
separate pieces to complete the connection. 

Let us even suppose that drilling holes through the 
heart of the rail did not weaken it, the pressure upon the 
bolt-holes is so immense, that the best steel can only resist 
for ashort time; friction takes place, and the effect of the 
friction is intensified by every passing train, until the 
nature of the rail is changed, and each of the 14 parts 
composing the fishplate system, which were banded toge- 
ther to act as one, becomes loose, and that unity w hich 
is required for strength is severed, hence their combined 
strength is gone, and low joints (always the fruits of weak- 
ness) fractured rails, and often wreck, is the result. This 
is poor engineering. 

Then, again, is it possible to screw up bolts tiyht enough 
to give the combined strength of bolts and fishplates to 
rails, and yet be s.ack enough to allow for expansion and 
contraction ; if not is the continuance of such a cumber- 
some, dangerous system any credit to permanent way 
engineers ? 

In one mile of track we have over 376 joints, having 
1500 or more weak spots, made by drilling holes for bolts ; 
these require constant watching by trackmen, and are a 
constant expense, and yet fail to do what is required, 
namely, prevent low joints. 

Low joints mean destruction to the beautiful cars and 
the engines, and are the bunghole in the treasury barrel. 
Why not put in the bung, and stop this enormous waste, 
so that when the faucet is open each half-year larger divi- 
dends to the shareholders and comfortable travelling for 
the passengers will be insured. 

Then, again, the shape of the rail—the double-headed 
rail—what does it mean? w hy was it so shaped? It could 
not be to get a rail true to template ; that is impossible, 
for the parts are not equal in density or area, hence the 
cooling will not be equal. Did the designer shape it thus 
for economy, expecting when one head was worn he could 
turn it? Let us see where this economy comes in (for he 
could not have designed it for any other reason that I 
can see). 

In the first place the bull-head and double-headed rail 
has not sufficient base to stand alone, therefore he devised 
a chair, about 45 lb. weight, which he places upon every 
sleeper to prevent the rail from keeling over, thus incur- 
ring an expense half as much as the rail. This chair also 
necessitates treenails and keys, which again add to the first 
cost, and are a permanent additional expense in repairs. 

The permanent cost he has admirably succeeded in, 
but did he attain the object for which he designed the 
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double-headed rail, namely, two rails in one? He cannot 
have designed it for any other reason, for lateral and 
vertical stiffness can b2 and is got, at much less expense. 


Did he think the hammering from every passing engine | 


and carriage wheels was destruction to his theory? That 


the chair would act as an anvil (the sleeper the floor, and | 


the wheels the hammer) and would leave its impress upon 
the bottom head, thus destroying the utility for which it 
was designed and wasting metal and much money ? 

It would certainly beconsidered very stupid and naturally 
condemned by the commonest mind, if an architect should 
build a wall, requiring a perpetual prop to support it, 
and yet the rails, upon which millions of lives are daily 
jolted, have to be propped. 

Tf a man is wrestling or in a wind storm, he naturally 
spreads his legs, bracing himself against lateral thrust, 
and on this common sense principle rails should be built 
giving a broad base for the seat, and depth and thickness 
of neck for vertical stiffness. 

That the engineer has done very little for the improve- 
ment of permanent way, so called, the present system 
demonstrates; he has left it to outsiders (and as a rule 
men ignorant of the actual wants of the track), hence the 
cumbersome, expensive, rigid railways we now have. For- 
tunately for the credit of the profession, a few engineers 
in America and this country with practical knowledge have 
taken this subject in hand and have discarded some if not 
all the objectionable features of the present systems. 

Then again metal ~. timber for sleepers. 

What efforts have our permanent way engineers made 
in this important problem ? Have they availed themselves 
of the practical tests made in India and Germany, which 
have thousands of miles of railway laid with metal sleepers, 
transversely and longitudinally, and where the system 
has now entered a practical stage ? 


Why have they not thought of this subject, so important | 
if ¥ - ane py the steel produced by this firm, the analyses showing 


to the stock-holders. It seems to me it would be a jus- 
tice to the stock-holders if the directors themselves would 
look into this important matter, and with the foreign data 
to work from could speedily convince themselves that it is 
cheaper to have a permanent way than a perishable one made 
of timber, more especially at this time when the iron trade 
is sodull and metal so cheap. 
Yours respectfully, : 
Tuos. H. Gipson, C.E. 
57, Claverton-street, June 30, 1885. 








CORK-CUTTING MACHINERY. 
To THE EpiToR OF ENGINEERING. 

S1r,—Can any of your readers inform me of the name 
and address of makers of machinery for slicing cork into 
strips say about 2 in. by 4 in. ? 

J. W. Hawpon. 


23, Gladstone-street, S.E. 





THE LEEDS FORGE COMPANY, LIMITED. 


On Wednesday, the 24th ult., a most interesting in- 
spection of this company’s works, and the processes pur- 
sued in their manufactures of ‘* best Yorkshire steel” and 
Fox’s patent corrugated furnaces for marine and land 
boilers, was made by the members of the Liverpool Poly- 
technic Society on the invitation of Mr. Samson Fox, the 
managing director of the company, and inventor and 
patentee of the corrugated furnace, and the machinery and 
plant used in its production. 

Mr. Samson Fox received his guests in a large marquee, 
and in a short speech gave a history of the foundation and 
progress of the company of which he is the managing 
head, describing in a humorous way the vicissitudes 
through which it has passed before arriving at the high 
position it now hold as one of Leeds’ staple industries. 
The visitors were then conducted to the Siemens steel- 
furnaces and gas producers, where the process of steel 
making was explained and demonstrated, a charge of 12 
tons then in the furnace being tapped at a later hour. 
Thence the company were introduced to the laboratory, 


| where the chemical tests of each charge are made, and 
| complete analyses tabulated and preserved. 


Here may 
be gathered the evidences of the wonderful uniformity of 


variations of only .01 of 1 per cent. in the carbon, and 
equally good results as regards the sulphur, phosphorus, 
and manganese in the finished product. 

The mechanical processes of slabbing the ingots and 


rolling the slabs into plates, were next viewed, and a plate | p } 
| and will be devoted to this department of instruction. Its 


weighing 45 cwt. and containing about 110 square feet 
1h in. thick, was rolled. The visitors next proceeded to the 
flanging shop, where the manufacture of the corrugated 


| furnace, from the plain plate being bent to a cylinder in | 
a massive set of rolls 14 ft. wide, welded by a patent gas | 


and air furnace and automatic steam hammer of Mr. 
Fox’s invention, then corrugated in the large mill, also 
Mr. Fox’s design, and finally flanged and finished to the 
required form to suit the boiler for which it may be in- 
tended, was witnessed with very great satisfaction. Many 


of the furnaces now being made are of special design, with | 


the object of dispensing wherever practicable with rivetted 


| joints, and the corrugated form has been applied to other 


warts of boilers besides the furnaces, supplying a means 
I ’ : 


| for the second time, and Mr. 





vf resisting the steadily increasing pressures in marine 
boilers, and at the same time reducing the number of 
stays. These furnaces attracted considerable attention 
from the practical gentlemen present, among whom were 
representatives from the great engineering and shipbuild- 
ing firms on the Mersey. Finally the testing house, 
where the mechanical tests of the material are made, was 
visited, and some tensile, elongation, contraction, and 
bending tests were made, proving, if any further proof 
had been necessary, the tenacity, ductility, and malle- 
ability of the material now holding so high a place in the 
metal world, and known as * Leeds Forge Best Yorkshire 
steel (Siemens).” Later in the day the visitors met Mr. 
Samson Fox, Mr. William Fox, and some of the ofticials 
of the Leeds Forge Company, who had been instrumental 
in conducting the party over the works, at dinner at the 
Queen’s Hotel, during which the Leeds Forge band played 
a selection of music. Loyal and complimentary toasts 
were proposed, but owing tothe early departure necessary 
for the return to Liverpool, the speeches were short. 





THE INSTITUTION OF CIVIL ENGINEERS.—The Council of 
this Society have just passed a special resolution asking 
Mr. H. L. Antrobus, the senior partner of Messrs. Coutts 
and Co., to continue to act as treasurer. Dr. William 
Pole, F.R.S., has been reappointed honorary secretary 
James Forrest has been 
selected to act as the secretary, an office he has filled for 
twenty-nine years. 


PRoFEssoR THURSTON.—At the beginning of the next 
college year, in the autumn of 1885, Professor Thurston, 
formerly of the Stevens Institute of Technology, will 
assume the position of ‘* Director” or presiding officer of 
Sibley College, at Cornell University, which is situated at 
Ithaca, U.S., and will undertake the duties assigned him 
by the trustees of the university, of recommending a re- 
vised course of instruction in mechanical engineering and of 
tuition in the mechanical arts. Sibley College was erected 
by the Hon. Hiram Sibley, of Rochester, New York, 


recent additions, in the form of enlarged buildings, added 
tools, and new collections of apparatus, make it an exceed- 
ingly well-equipped school ; and it is stated that the trus- 
tees have declared an intention of doing all in their power 
to make it the equal of any such school now existing, and 


| to give it every really desirable facility for its work. With 


the enurmous wealth of Cornell University under their 
control, this will probably be easily within their power. 
The successor of Professor Thurston, in the chair which 
he is about to vacate to accept the position offered him, 
is expected to be a gentleman well known, at home and 
abroad, as a successful engineer and as a very able writer, 
as well as a distinguished scholar. 
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PLATE-FLATTENING 


CONSTRUCTED BY MESS 


Tuer seven-roller straightening or flattening ma- 
chine, illustrated above, is arranged with a double set | 
of rolls very powerfully geared through which the 
plates are passed. The lower surfaces of the top set 
of rolls are arranged to come slightly below the top 
of the bottom rolls, and the plate passes through the 
series in a serpentine manner. By adjusting the top 
rolls the sheet can be made to come out perfectly | 
straight, without buckle or hammer marks, which is 
an improvement over the old costly and tedious pro- 
cess of stretching by hammering. The machine illus- 
trated is designed to take plates from 4 in. up to 3 in. 
thick and 5 ft. wide ; it is all self-contained on a strong 
foundation plate, and requires little or no foundation. 
All the arrangements for adjusting the rolls and for 
reversing the machine are at one end within easy 
reach of the workman, and the approximate weight is 
ten tons. The makers are Messrs. Rushworth and 
Co., of Sowerby Bridge, Yorkshire. 


STEAM-REVERSING ENGINE. 


| of spur gear, consisting of four wheels. 
are on the weigh-shaft, and two are on a stud on a} 
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cylinder, The first crank is not connected directly to 
the shaft, but conveys its motion to it through a train 
Two of these 


lever centred on the shaft. Calling these wheels 
respectively Nos. 1, 2, 3, and 4, No. 1 is fixed to the 
arm and is loose on the shaft ; it gears with No. 2 
which, together with No. 3 to which it is fast, runs 
loose on the stud in the lever ; No. 3 gears with No. 4 
which is keyed to the weigh-shaft, Nos. 1 and 3 are 
the same size, and likewise Nos. 2and 4. When the 
man puts the lever over a certain distance the motion 
is communicated through the train of wheels to the 
weigh-shaft and thence to the steam valve. Im- 
mediately the steam piston commences to move, its 


| motion is communicated (Fig. 2) to the lever which 


carries the wheels. No. 2 wheel is in gear with No. 1, 
which being fixed to the starting lever is incapable of 
motion ; the former, therefore, rolls over it, rotating 
on its axis, and carrying No. 3 wheel with it. No. 3. 
| causes No, 4 to rotate, and in this manner the weigh- 
| shaft is moved in such a direction and at such a speed 


WE illustrate on page 12asteam andhydraulic starting | that the steam is cut off when the links have travelled 


and reversing engine, manufactured by Messrs. W. H. 
Allen and Co., of York-street Works, Lambeth, and 
of which Messrs. Allen and Mr. W. L. Williams are 
the patentees. This is one of the largest that has | 
ever been made for marine work, and demonstrates | 
to what enormous proportions marine engines have | 
arrived, the starting engine having a_ cylinder 
324 in. in diameter by 424 in stroke. The principal 
feature of this engine is the automatic gear for con- 
trolling the levers. By its aid the links of the main 
engines follow exactly the motion of the starting 
lever. If this be put completely over, the links will 
go into full gear, either forward or backward as the 
case may be, while if the lever be fixed at any inter- 
mediate point, the links will take up a corresponding 
position. The means by which this is accomplished 
will be understood on reference to the engravings. The | 
starting lever is pivotted at its end to the framing, 
and is connected by a short link to an arm or crank on 
a small weigh-shaft, which at its opposite extremity 
carries an arm which works the valve of the steam 


| the required distance. The starting engine is locked 
at that point by the hydraulic cylinder above, the valve 


| of which is connected to the steam valve. For reversing 


the engines when the steam is down, an hydraulic 
hand pump is fitted on the hydraulic cylinder, and 
being connected with the upper and lower part of 
the hydraulic cylinder, enables the man in charge to 
reverse the engine by hand power. 

One of the great difficulties that have always 
existed in starting engines has been the leakage of 
water from the hydraulic cylinder, this is overcome by 
the attachment of a small accumulator which is seen 
on the right-hand side of the hand pump and consists 
of a leather piston kept down by a powerful spring, 
by means of which the pressure is maintained in the 


| hydraulic cylinder and any leakage is made good 


immediately. 

Messrs. W. H. Allen and Co. have supplied a large 
number of these starting engines to the principal 
steamers afloat, the one illustrated above being for the 
steamship, ‘‘Ireland,” which has been built by 
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| Messrs. Laird Brothers, of Birkenhead, and is the 
| largest paddle steamer in the world. 

| These starting engines are not confined to marine 
| work, as they have been supplied for steel rolling mills 
and steel works generally. 


MISCELLANEA. 
Iris proposed to make a canal between Dublin and 
Galway Bays. 








The number of visitors to the Inventions Exhibition for 
last week was 160,287. Total since the opening 1,097,350. 

The order for new boilers for the ships of the Minotaur 
class, consisting of the Minotaur, Northumberland, and 
Agincourt, has been cancelled. 


The Stockton Forge Company have opened offices at 
10, Victoria Chambers, Westminster, S.W., where their 
London business is now conducted. 


The Cornish smelters have advanced the tin standards 
27. per ton. The standards now are: Common, 84/. ; 
superior common, 86/. ; and refined, 887. per ton. 


A Warsaw company has received an order for 20,000 
steel shells, which order is said to be a first step towards 
doing without the assistance of Krupp in the future. 


A large party of members of the Telegraph Engineers’ 
Society visited the engineering works of the Great 
| Western Railway at Swindon on Tuesday last. 
| The Hungarian Government has invited tenders for 
the improvement of the Danube waterway between 
Deveny and Ridveny. 

It is proposed to raise a fund for building torpedo boats 
for local defence. The scheme is supported by many gen- 
tlemen of pusition. Mr. S. H. Benson, of 31, Spring 
| Gardens, is honorary secretary. 

It is stated that Mr. George W. Rendel, one of the 
commissioners for executing the office of Lord High Ad- 
miral, has sent in his resignation consequent upon the 
change of Ministry. 





The foundation stone of the new pier, which will pro- 
vide a fisherman’s harbour of refuge, has been laid at 
Newlyn, Cornwall, by Mr. Charles C. Ross, M.P. for 
St. Ives. The cost of this pier will be 16,000/. 


Another shocking accident occurred on Friday evening 
in a coal pit in the district of Saarbriicken, which was the 
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scene of the recent disaster, seventeen men were killed 
and one is missing. The cause was firedamp. 

The Eastern Telegraph Company announce the re- 
establishment of communication, vid Suez, with India, 
China, and the Far East, by the repair of their Aden- 
Bombay Cables. 


Mr. F. J. R. Carulla, F.C.S., late general manager of 
the Landore Siemens Steel Works, is now in America, 
making a tour of inspection of the railroads on behalf of 
the Patent Shaft and Axletree Company, makers of 
wheels, axles, &c., at Wednesbury. 


A letter received by the Temps says that the torpedo 
boats, numbered 45 and 46, foundered off the Pescadores 
Islands on April 27. No particulars of that disaster are 
given in the letter, but it seems that the crews were 
rescued. 


Messrs. Walker Brothers, of Wigan, have received in- 
structions to supply the extensive permanent ventilating 
machinery for the Severn Tunnel. This will be almost 
similar to that now being erected by the same firm for the 
ventilation of the Mersey Tunnel. 


The proceedings of the annual meeting of Municipal 
Engineers were resumed on Friday in the hall of the In- 
stitute of Civil Engineers, when papers * On the Ventila- 
of Sewers,” ‘‘On the Highgate Hill Steep Grade Tram- 
way,” and ‘*On Dangerous Structures” were read. 


Major-General Hutchinson, of the Board of Trade, last 
week officially inspected the new railway line between 
Whitby and Scarborough. It is expected that the line 
will be ready for traffic in two or three weeks after the 
certificate has been received. The length is 20} miles, 


The London and Blackwall Railway Bill was last week 
before the House of Lords, and passed. The Bill sanc- 
tions the widening and improvement of the London and 
Blackwall Railway from near Fenchurch-street to Step- 
ney Junction, and authorises the company to raise 330,000/. 
by the issue of shares and to borrow 110,000/. 


The captain of the Steam Reserve at Portsmouth has 
submitted to the Admiralty a plan for the thorough ven- 
tilation of the bunkers of the Inflexible, which still con- 
tinue to flash occasionally. The principal suggestion is to 
drill holes in the divisional bulkheads and to secure a 
draught by means of hose connected with the fans. 


The gunboats Ant, Weazel, Bouncer, and Pincher, 
originally intended for service in connection with the 
Evolutionary Squadron, but superseded by the gunboats 
now at Bantry, are, with the exception of the first 
mentioned, having their guns taken out at the Portsmouth 
gunwharf, previous to being hauled up at Haslar. 


A telegram to Lloyd’s from Paris, dated June 25, 
states: ‘Since the resumption of traffic in the Suez 
Canal, sixty-two homeward and thirty-seven outward 
steamers have passed. The demolition of the dredger 
is delayed owing to the large number of steamers passing, 
but will be resumed to-day.” 


A serious accident has occurred on board her Majesty’s 
ship Valiant, lying in Lough Swilly. A torpedo burst 
after two ineffectual attempts to discharge it, and seven of 
the crew were injured by the explosion. Two of them 
were mangled in a terrible manner, portions of their 
bodies being blown away, and they are not expected to 
live. The others are progressing favourably. 


The Cyclops is having all defects made good at Ports- 
mouth with a view to hoisting the pennant. She is to be 
fitted with Nordenfelt and Gardner guns, and new quick- 
tiring shell guns. She will also be provided with the 
electric light, ground mines, gun-cotton magazines, and 
the necessary mechanism for discharging the Whitehead 
torpedo. 


Vice-Admiral Hamilton and Captain Ruck have visited 
Aberdeen for the purpose of examining and_ reporting 
upon the defences of the port at the mouth of the River 
Dee. Accompanied by the Lord Provost and several of 
the city officials, they examined carefully the harbour 
entrances and the batteries. It is expected that, as the 
result of their inspection, there will be a considerable 
addition to the defences of Aberdeen, which are at pre- 
sent in an imperfect state. 


The Magnet, a small screw yacht, left Ramsgate har- 
bour last week for a cruise, with Mr. Lyne (the owner), 
his wife, son, a friend, and the engineer on board. The 
‘ta had only proceeded about two hundred yards, when 

er boiler burst. The deck was torn up and the funnel 
blown overboard. The tug Vulcan immediately pro- 
ceeded to her assistance. ‘Lhe engineer had sustained 
serious injuries by scalding. Mr. Lyne and his family 
escaped unhurt, but the friend was badly scalded. 


The Builder states that it is intended to hold in Liver- 
pool during the year 1886 an Exhibition of Navigation, 
‘Travelling, Commerce, and Manufacture, in a building to 
be specially erected for the purpose. About 35 acres have 
been placed at the disposal of the Executive Council by 
the Corporation of Liverpool; and in addition to this it 
is hoped that the use of the Botanic Gardens may be 
granted for that purpose on special occasions. At a re- 
cent meeting of the Exhibition Council, the secretary 
reported that the guarantee fund amounted to 30,025/. 


The Barrow Shipbuilding Company have in course of 
construction for the Mediterranean and New York Steam- 
ship Company, of Liverpool, a steel screw steamer 310 ft. 
by 38 ft. by 26 ft. 7 in. moulded, to class 100 A at Lloyd’s, 
with a gross register tonnage of 2790 tons. She will have 
triple-expansion engines of the same type as fitted on 
board the steamship Sobralense, which have given such 
excellent results, and like her will be built and engined 





under the superintendence of Mr. George Hepburn, con- 
sulting engineer, Redcross Chambers, Liverpool. 


The launch of a new Russian corvette, called the Kinda, 
and the laying of the keel of another ironclad at the new 
Admiralty dockyard, are announced forthe 27th of this 
month. The corvette measures 263 ft. in length and 45 ft. 
in breadth, with 2950 tons displacement. She is to carry 
ten long-range guns, four Hotchkiss guns, and,Whitehead 
torpedoes. yt engines register 300 indicated horse- 
power. The new ironclad, of the Sachs type, is to have 
a water displacement of 9800 tons. Her cost will be 
1,500,000 roubles. 


The Statist gives some curious facts in the course of its 
examination into the question of the fusion of the southern 
lines. It finds that the charge per vehicle on the 
London and North-Western oe nll aceording to 
official figures, is 1538/. per engine, 268/. per carriage, and 
641. per wagon. Taking the official returns of the rolling 
stock of the Chatham and Dover Company, the inference 
is that the capital spent has exceeded even double the 
average valuation of the London and North-Western 
Company per vehicle. The South-Eastern, on the con- 
trary, if valued in the same way, could be charged at 
about 900,000/. more than is debited to capital. 


The Leander has been docked at Devonport, and it has 
been found that all the principal damage done when she 
struck on the rock in Bantry Bay is abreast of the fore 
end of the boiler room on the port side, from the 
keel to 8 ft. outwards on the port side. The bottom 
plating for a length of about 30 ft. is very much bulged 
and crippled, and the frames are in such an injured con- 
dition as to necessitate their renewal. There are two or 
three holes in the plating which has been damaged, but 
these are not of any magnitude. The bilge keel, to the 
extent of about 24 ft. on the same side of the’ ship and 
about 20 ft. abaft the plates before alluded to, is very 
much twisted, many of the rivets being broken off. 


In consequence of the trouble given by the boilers of the 
gunboats recently commissioned for service at the Cape 
and with the Evolutionary Squadron, the Admiralty have 
just issued detailed instructions to the engineering depart- 
ment of the dockyards for surmounting the difficulty. It 
appears that the boilers of these small craft, after being 
laid up for a length of time, are liable to prime from the 
remains of the linseed oil used for their preservation. The 
use of the oil is now ordered to be discontinued, and in 
order to cleanse the boilers from the coating of linseed 
oil adhering to them, they are to be filled with a solution 
of soda, and kept in that condition for several months in 
order that the solution may lousen the oil and scale on 
their surfaces. After being washed out and dried by 
means of fire, the boilers are then to be treated for pre- 
servation by the dry lime process, as laid down ia the new 
Steam Manual. 


The Builder gives the followng particulars of Herr 
Krupp’s works. The total number of hands employed in 
all the establishments exceeds 20,000. There are eight 
separate and distinct departments belonging to this 
enormous concern, In the first place, there are workshops 
at Essen; secondly, three coal mines at Essen and 
Bochum ; thirdly, 547 iron ore mines in various parts of 
Germany ; fourthly, several iron mines near Bilbao, in 
Spain ; fifthly, an extensive series of smelting furnaces ; 
and sixthly, the ranges at Meppen, for the testing of the 
Krupp guns. Besides the eleven smelting furnaces there 
are 1452 puddling and heating furnaces. The number cf 
steam boilers employed on Herr Krupp’s works is 439, 
and the total horse-power of the 450 steam engines in use 
is 185,000. There are 37 miles of railway in the works, 
on which the traffic is performed by 88 locomotive engines, 
and a park of 893 goods wagons. 


As showing the enterprise of the owners of the 
Burrumbeet in adopting all the latest improvements, 
the ship has been fitted up with the electric light 
throughout in addition to, and quite independent of, 
the ordinary lamps. The installation is probably one 
of the most complete ever fitted in a steamer, the light 
being applied not only to all saloons, state rooms, 
passages, fore-cabin, seamen’s forecastle, pantries, galley, 
store and lamp rooms, engine-room stokehole, and shaft 
tunnel, but also to the side and mast-head lights and a 
number of lamps, including hoisting lanterns, are ar- 
ranged about the decks, which can be used either for light- 
ing the decks as a promenade or for lighting up the hatch- 
ways, deck, machinery, &c., when loading or discharging 
cargo at night. A horizontal double es Sar Tangye’s 
engine is placed in the engine-room driving an Andrews 
Woodside dynamo at 425 revolutions per minute, which 
provides current for the 160 lamps. This machine 
has been specially designed for ship use ; it can be taken 
to pieces with little labour and in confined places. The 
current is divided into five main circuits by a switch- 
board placed close to the engine. The first circuit sup- 
plies light to the whole of the first-class accommodation, 
and is again divided into three circuits by switches in the 
pantry, viz., one for the saloon, one for all sleeping apart- 
ments, and a night circuit supplying the lights in the pas- 
sages, lavatories, &c. The second circuit supplies the 
officers’ quarters: the third the second-class cabin and 
seamen, also subdivided like the first; the fourth the 
engine room; and the fifth the deck and cargo lights. 
The installation has been carried out in a most efficient 
manner by Messrs. J. D. F. Andrews and Co., Woodside 
Electric Works, Glasgow, under the direction of McKay, 
superintendent for the owners. The pneumatic bells 
throughout the ship have been fitted up by the same 
firm. Messrs. J. D. F. Andrews and Co. have also lately 
installed 65 20-candle lamps at Messrs. R. and J. Dicks’ 
boot shop, in 296, High Holborn. This is the principal 
shop of twelve others in London belonging to these exten- 
sive gutta-percha boot and shoe manufacturers. The 





premises consist of workshops, stores, fitting rooms, and 
sale shops, and the electric light is distributed throughout, 
being supplied with current from an Andrews A 4 dynamo 
going at 560 turns per minute and driven by an 8-horse 
Otto gas engine. The five electroliers in the shop are a 
new and pretty design, each having five lights with a switch 
in the centre. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A little more firmness was 
shown in the Glasgow pig-iron warrant market last Thurs- 
day and business was done at 40s. 114d. and 41s. cash, 
also at 41s. O}d. and 41s. ld. one month, the close being 
buyers at 41s. cash and 41s. ld. one month, with sellers 
4d. per ton lower. The price declined in the afternoon 
from 41s. O4d. to 40s. 11d. cash, and from 41s. 2d. to 41s. 
one month, and there were sellers at the cluse at 40s. 11d. 
cash and 41s. one month, with buyers offering 4d. per ton 
under. The market was flat on Friday, and during the 
forenoon, transactions were reported at 403s. 10d. and 
40s. 104d. cash, also at 40s. 114d. on> month, and buyers 
at the close were offering 40s. 10d. casn and 40s. 114d. one 
month, with sellers at 4d. per ton more. In the after- 
noon business was done at 40s. 10d. down to 40s. 9d. 
cash, also at 40s. 11d. down to 40s. 10d. one month, the 
close being buyers at the lower quotations, and sellers 
asking 4d. more per ton. Monday’s market was likewise 
flat, and prices in the forenoon were 40s. 84d. cash 
and 40s. 94d. and 40s. 9d. one month, and there were 
sellers at the close at the higher quotations with buyers 
offering 4d. lower per ton. The quotations in the after- 
noon were 40s. 8d., 40s. 74d,, up to 40s. 8$d. cash, also 
40s. 9}d. and 40s. 9d. one month, the close being buyers 
at 40s. 8d. and 40s. 9d. cash and one month, respectively, 
and sellers at 4d. more per ton. Yesterday's market was 
rather steadier, and during the forenoon there were 
transactions at 40s. 84d. and 40s. 9d. cash, also at 40s. 9d. 
to 40s. 10d. one month, with buyers at the close at 40s. 9d. 
and 40s. 84d. cash and 40s. 104d. to 40s. 94d. one month, 
and sellers at 4d. higher per ton. In the afternoon busi- 
ness was transacted at 403s. 9d. and 40s. 84d. cash, also at 
40s. 104d. to 40s. 9$d. one month, the close being sellers 
at 40s. 8id. cash and 40s. 10d. one month, and buyers 
4d. per ton lower. During the forenoon market to-day 
there were transactions at from 40s. 74d. to 40s, 84d. 
cash, and at 40s. 9d. and 40s. $d. one month, and 
the close was buyers at 40s. 8d. cash and 40s. 94d. 
one month, and sellers at jd. i? ton more. The after- 
noon quotations were 40s. 84d. and 40s. %d. cash, and 
40s. 10d. one month, and subsequently there were sellers 
at 40s. 94d. cash and 40s. 104d. one month, with buyers 
offering $d. per ton less. Stagnation and depression have 
now become the characteristics of the Glasgow pig-iron 
warrant market, which seems almost: to bs chroni- 
cally affected by them. Only a very trifling amount 
of business is being done in warrant iron, and the prices 
have reached a lower level during the past week than has 
been known for a number of years past. The demand for 
special brands is exceedingly limited, and strenuous 
etforts are being displayed by makers to get quit of their 
iron at reduced prices; but their efforts are not attended 
with very satisfactory results. There seems tc be nothing 
in the outlook of a hopeful nature in the way of indicating 
an early "aga The exports of Scotch iron are on 
a very small scale, while the imports of Cleveland iron 
are large, being at 27th June, 49.273 tons in excess of those 
at the corresponding time in 1884. It is Cleveland pig- 
iron that is being largely consumed by the local pipe- 
founders. One blast furnace has been put out at Calder 
Iron Works, so that there are now {0 furnaces in actual 
operation, as compared with 95 at this time last year. 
The shipments of pig-iron from all Scottish ports last 
week only amounted to 6549 tons, as against 7957 tons in 
the previous week, and 8133 tons in the corresponding 
week of last year. They included 400 tons to the 
United States, 224 tons to Canada, 190 tons to India, 
535 tons to Australia, &c., 180 tons to Italy, 102v 
tons to Germany, 441 tons to Holland, 185 tons to 
Belgium, 165 tons to China and Japan, and _ lesser 
quantities to other countries, The stuck of pig-iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 601,479 tons, as compared with 600,019 
tons yesterday week, showing an increase for the week of 
1430 tons, 


Exports of Locomotives.—The shipments of locomotive 
engines from the Clyde reported during the two weeks 
ending the 27th of June, included five for Bombay, four 
for Sydney, four for Calcutta, and one for Huelva, the 
total declared value being 37,1001. 


The Question of Cross-River Communication at Glasgow.— 
At Monday’s meeting of the Glasgow Town Council the 
important and vexed question of increased cross-river 
communication again came before the members. The 
committee on the subject had resolved that increased 
facilities west of Jamaica-street Bridge were imperative, 
but that such accommodation should be provided by the 
Clyde Navigation Trustees asa part of their undertaking. 
The minutes, although embodying no recommendation on 
the subject, also contained a paragraph to the effect that 
the evidence taken pointed to the erection of a swing 
bridge at or near Finnieston-street as the best means of 
previding the requisite accommodation. The council, 
though eventually adopting the minutes as they stood, 
discussed this latter clause at some length. It is evident 
enough that this is the point upon which the question 
will ultimately turn, and as the subject has now reached 
a stage at which a decision one way or the other cannot 
long be delayed, the public will await the outcome with 
interest. 


Shipbuilding at Leith.—Messrs. Ramage and Ferguson, 
shipbuilders and engineers, Leith, launched a magnificent 
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iron sailing ship yesterday, and in the course of a short 
speech after the launch, Mr. Ferguson took occasion to 
refer to the shipbuilding trade at that port. He re- 
marked that when they started eight years ago there were 
numerous prophecies that the firm would soon have to 
close their yard. They had, however, procured from the 
Leith Dock Commissioners what was looked upon as an 
almost unequalled site for a shipbuilding yard, and 
owners had come from the Clyde to get their ships built 
at Leith. They had thus been able to launch a large 
number of vessels, and vessels, he believed, that would 
hold theirown with any afloat. In — back over a 
long period it would be found that in the shipping world 
there were waves of prosperity and depression, and he 
believed that they would shortly see a very considerable 
increase intrade. During the past eight years the firm 
had launched sixty-two vessels, and even at the present 
time they employ from 600 to 700 men. They have several 
contracts on hand. 


The Coal Trade.—There was a good attendance of coal- 
masters and merchants on ’Change to-day, and it was re- 
ported that though the inquiry for household coals was 
slack, the demand for shipping qualities was very fair. 
The shipments of coal during the week ending last 
Saturday were considerably larger than those for the cor- 
responding week of last year. Firth of Forth ports 
expect to be busy presently with orders for the Baltic. 
The Irish demand from the Clyde and Ayrshire ports is 
not particularly active. Stocks of coal are heavy both in 
Dublin and in Belfast, the imports at the latter port being 
12,000 tons ahead of what they were for the corresponding 
six months of 1884. Hand-picked Scotch coal sells at 
13s. per ton in Belfast, and hard Ayr and Scotch steam 
at 10s. 6d. per ton. 


Official Inspection of the Alloa Forth Bridge.—Last 
Thursday the new bridge across the Forth at Alloa was 
officially inspected by Major-General Hutchinson, Board 
of Trade inspector, in the presence of Messrs. Crouch and 
Hogg, the engineers of the bridge and the two branches 
of railway which it connects, and all the leading officials 
of the Caledonian Railway Company. The memorial 
stone of the bridge was placed in one of the massive piers 
by Lord Balfour, of Burleigh, on April 5, 1882. The 
seventeen spans of the bridge rest on stone piers, 24 ft. 
above high-water mark. A swing span or drawbridge 
is placed in the line of the channel, and is operated 
by means of a pair of inverted engines, supplied by 
Messrs. A. and P. Steven, of Glasgow. The permanent 
way on each side of the bridge has been all but completed. 
The inspector made a careful examination of the line, the 
signals, and signal cabins, and each of the girders was 
tested, the results, so far as known, being satisfactory. 
The railway and bridge, which is estimated to cost over 
40,000/., is expected to be opened for traffic next month. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was no 
new feature in the iron trade, and the market at Middles- 
brough was rather weaker. No. 3 g.m.b. was offered at 
32s. to 32s. 3d. per ton f.o.b. Tees but only small lots 
changed hands. The absence of fresh orders considering 
the time of year, is unpleasantly conspicuous, especially 
from the Continent, where English iron is being effectively 
supplanted by native iron. During the month of June 
the shipments of pig iron from Middlesbrough have 
improved, there having been exported 77,069 tons, Of 
this quantity 32,419 tons have gone to Scotland, 8999 


tons to Germany, 8185 tons to Holland, 6190 tons to | 


France, and 5206 tons to Wales. Hematite pig iron 
remains dull at 43s. per ton for Nos, 1, 2, and 3. f.o.b. 
west coast ports. Manufactured iron is still in poor 
request, and specifications are not coming forward 
freely. The mills are thus prevented from going any- 
thing like full time. Ship plates are quoted 4/. 15s., 
and angles 4/. 10s. per ton less 2} per cent. at works. 


The Cleveland Miners and their Wages.—A deputation 
of Cleveland ironstone miners waited upon the mine 
owners at Middlesbrough on Tuesday and further dis- 
cussed the subject of the renewal of the sliding scale for 
the wages of the miners. The mine owners had pre- 
viously intimated that, subject to full liberty being re- 
served with regard to revising machine rates, and the 
making in one or two instances of legal alterations, they 
would not be unwilling to renew the sliding scale. The 
men expressed a desire to be made acquainted with more 
details respecting the changes proposed at the machines. 
The employers pointed out that this would be a subject 
for reference to the joint committee, or to arbitrators, as 
the alterations night vary according to the circumstances 
of particular mines. The men also requested that 94d. 
per ton (the rate of 1879) might be treated as a minimum, 
and that the base rates of wages might be generally im- 
proved five per cent. Some special consideration was 
requested with regard to the wages to deputies and 
surface datal men, but the employers intimated that con- 
cession at the present time was impossible. Other matters 
were fully discussed, and the employers clearly intimated 
that it was entirely out of the question for the men to 
hope for better terms than those of the existing scale. 
The meeting adjourned until the 10th instant. 


The Cleveland Blast Furnacemen and their Wages.—A 
meeting of blast furnacemens’ delegates was held at Mid- 
dlesbrough on Tuesday for the purpose of further consider- 
ing the questicn of continuing their association, and the 
advisability of adopting a new sliding scale for the regula- 
tion of their wages. It was resolved to continue the Blast 
Furnacemens’ Association and to retain the sevices of the 


general secretary. It was also resolved that the new 
sliding scale be agreed to on condition that all datal men, 
whose work is increased by the larger make of iron, be 
allowed either a tonnage rate or a bonus rate that will 
fairly remunerate them for the extra work they do. 


Engineering and Shipbuilding.—Engineers and iron- 
founders complain of the keen competition for contracts. 
There does not appear to be any sign of improvement yet 
in shipbuilding. The chief yards on the Tyne have, how- 
ever, a good deal of work on hand. 


The Coal and Coke Trades.—The Coal and coke trades 
remain dull and prices are drooping. 


Bolckow, Vaughan, and Co.’s Steel Works.—This week 
Messrs. Bolckow, Vaughan, and Co., of Middlesbrough, 
have put into operation a second plate mill at their 
gigantic steel works, at Eston. This very fine mill has 
soft and hard rolls 36 in. in diameter and 108 in. long, 
and it is capable of rolling heavy ship plates, which are 
now required by the shipbuilding trade, and also of 





| rolling steel deck plates 3 in. thick, which are required 
| for the new war vessels which are now being constructed. 
| This ponderous mill was made by the firm at their 
| Middlesbrough works, with the exception of the two hard 
rolls. Some idea of its strength may be gathered from 
the fact that each roll standard weighs 30 tons, and each 
roll 17 tons. A new feature is that this mill is provided 
with carriages at the front and back of the rolls for 
| manipulating the plates, the old-fashioned bogies being 
entirely dispensed with. These carriages are provided 
with roller gear which in turn are made to revolve, thus 
| lightening the work of the men to a large extent, and 
enabling very heavy plates to be easily rolled. The mill 
is driven by a pair of horizontal engines geared to 
3 to 1. Bolckow, Vaughan, and Co. have now at 
Eston two rail mills and two plate mills. They also roll 
all the several sections of angles, T’s, bulbs, and angle- 
bulbs required by shipbuilders and bridge-builders. It is 
| to be hoped that the endeavours of the firm to supply any 
| demand for soft steel that may be required on the three 
northern rivers, will meet with the success which it 
deserves. It is satisfactory to the district that this steel 
plate industry is taken up by Bolckow, Vaughan, and 
| Co., as it makes Cleveland less dependent on one parti- 
cular trade. The manufacturers on the Tyne, Wear, and 
| Tees need not now be obliged to seek their supply of steel 
of various kinds from Scotland and Wales as they have 
hitherto done. Bolckow, Vaughan, and Co. have now a 
mill sufficiently powerful to meet any demand that may 
| be made upon it for some time tocome. It may be stated 
| that the company are also makers of Siemens-Martin 
| steel, Bessemer soft steel, basic, and crucible steel. 








NOTES FROM THE SOUTH-WEST. 

Carmarthen Tramways-—A committee of the House of 
| Commons had before it on Tuesday the Tramways Pro- 
| visional Orders (No. 2) Bill, which seeks, amongst other 
| things, powers to confirm an order authorising the con- 
| struction of tramways in the parish of St. Peter, in the 
borough of Carmarthen, and in the parish of Abergwilly, 
in the county of Carmarthen. The lines authorised are 
two. One will commence in the parish of St. Peter, on 
the south-eastern side of the public road from Carmarthen 
to Lampeter, at the entrance to the Dolzwilly Brick 
Works, and will terminate in the parish of Abergwilly at a 
point opposite Llwynpiod Quarry, and the second will be 
a short tramway wholly in the parish of Abergwilly, com- 
|mencing by a junction with that above described. No 
opposition was offered to the Bill and the Committee 
passed the preamble. 


Rhondda and Swansea Bay Railway.—The first section 
of this line from Port Talbot to Pontrhydyfen having 
been passed by Colonel Riches, R.E., the Board of Trade 
inspector, was opened for traffic on Thursday. The 
directors of the undertaking, which will in the course of 
about two years connect the Rhondda coalfield with 
Swansea and the Swansea Bay ports, have decided to open 
| the railway in sections as the contractors finish the work. 


| Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
| The annual meeting of this company was held at Man- 
|chester on Wednesday, Mr. E. Coward in the chair. 
The chairman in moving the adoption of the directors’ re- 
| port said that the company’s power of rolling rails had 
| during the last twelve months been much in excess of the 
|demand. The directors only hope was that some of the 
| steel rails laid down many years since were beginning to 
| wear out, and that an increased demand would arise from 
| that circumstance in addition to the demand for rails for 
; new lines. The capital account had been reduced rather 
| than otherwise in the last financial year. The profits 
|realised in the financial year 1883-4 were 27,331/.; in 
| 1884-5 they had risen to 49,558/., but from this latter 
| sum the directors had to deduct a somewhat larger amount 
| for office and legal expenses. During the past year the 
jcompany had paid 2400/. less in interest, and had re- 
| ceived 4000/. more in rents and royalties. No debentures 
| had been renewed at a higher rate of interest than 5 per 
| cent. per annum, and as the directors proposed to pay off 
| debentures at the rate of 50,000/. per annum, they hoped 
|to be able next year to decline renewing any debentures 
| except at the reduced rate of 44 per cent. per annum. The 

motion for the adoption of the directors’ report was agreed 
to nem. con. 


Barry Docks and Railway.—The Barry Dock and Rail- 
| way works are progressing rapidly. The electric light is 
| being used at night, and every effort made to push on the 
| undertaking. The contract provides that a bonus is to be 
| given to the contractor if the dock be opened before the 

early part of 1888, and it is stated that the contractor has 
declared his intention of earning this bonus. 








East Usk Railway.—The East Usk Railway Bill came 
before a committee of the House of Commons on Tuesday. 
The Bill was opposed by the Alexandra Dock Company, 
but the committee said they considered the preamble 
proved. Mr. Littler, Q.C., applied for costs against the 
Alexandra Dock Company, but the committee declined to 
allow them. 


Newport.—The steam coal trade has not shown much 
change. The house coal market is quiet. In the manu- 
factured iron and kindred trades there it not much varia- 
tion. Last week’s iron shipments were as follows: Trelle- 
borg, 2800 tons; Carril, 220 tons; Warberg, 880 tons. 
The arrivals of pitwood have been moderate, Last week’s 
coal clearances were 62,077 tons. From Bilbao there 
arrived 13,805 tons, and 3750 tons came to hand from 
other sources, 


London and South-Western Railway.—In the Heuse of 
Lords on Thursday the London and South-Western Rail- 
way (Various Powers) Bill came before a select com- 
mittee. As the opposition threatened to the Bill had 
been withdrawn, it was ordered to be referred to the 
Chairman of Committees. 


Cardiff.—During the past week the tone of the steam 
coal trade has been rather quiet. The Powell Duffryn 
Steam Coal Company has secured a contract with the 
Admiralty for its requirements at Liverpool and Birken- 
head. Thesmall steam coal market has again displayed 
a great deal of activity. Activity also prevails in the 
patent fuel market. The house coal trade remains in 
much the same state. Last week’s clearances amounted 
to 131,377 tons of coal, 1385 tons of iron, 5420 tons of 
patent fuel, and 201 tons of coke. From Bilbao there 
arrived 11,315 tons of iron ore, and 1940 tons came to 
hand from other sources. 


Bristol Wagon Works Company, Limited. —The 20th 
ordinary general meeting of the shareholders of this com- 
pany was held at Bristol on Monday. A dividend at the 
rate of 5 per cent. per annum was declared, and the pro- 
spects of the concern were stated to be fairly good, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers.—The annual meeting of the 
members of this Institute has been held at the Derby 
Town Hall. Mr. Jackson occupied the chair, and in open- 
ing the proceedings said that as the members came from 
a widely-spread district—nearly all over the midland 
counties—the Council had decided to hold the annual 
meetings at different centres, and this year Derby had 
been selected. The report of the council stated that 
during the year the cash receipts had amounted to 420/., 
the cash payments to 450/., the bank balance to 38/. 10s., 
and the invested fund to 430/. There were no liabilities. 
The total retirements from all causes were fifteen mem- 
bers, three honorary members, one subscriber, and four 
students, of whom three students had become members. 
There had been a net increase of three members, and a 
net decrease of three honorary members, one subscriber, 
and two students. The total number on the rol! of the 
Institute on March 26 was 263. The income of the past 
year, compared with the previous year, showed an in- 
crease of 32/. 2s. 6d. The expenditure had been 32/. 9s. 6d. 
more than in the previous year, due entirely to the 
large quantity of published matter. The amount 
of subscriptions in arrears was 87/. 3s., which, had it been 
paid, would have placed a considerable balance on the 
income side. The chairman, in moving the adoption of the 
report, said he did not concur with the remarks of Mr. 
G. Lewis, who had previously said that in the year 1883-4 
there was a loss of something like twenty members, this 
year there had only been an actual loss of three members. 
The chairman, continuing, said that last year there were 
187 members paying their subscriptions, which was a re- 
duction on the previous year; but in 1884-5 there had 
only been 175 paying members. It could not be too often 
repeated that the success of the Institution depended 
entirely upon the interest and activity of the members. 
Several gentlemen gave constant support to the Institu- 
tion by reading papers for discussion and in other re- 
spects, and it would be gratifying if some other members, 
who were really practical men, would devote some of 
their spare time for the purpose of introducing subjects 
for discussion and obtaining new members. Mr. W. Oliver 
seconded the proposition which was adopted. A sugges- 
tion to render obligatory the retirement of the president 
every five years was not adopted, and it was men- 
tioned that Lord Edward Cavendish, the president, 
might consider the adoption of a resolution to the 
above effect a notice of three years ‘“‘to quit.” A 
discussion on Mr. A. H. Stokes’s paper on ‘* Colliery 
Explosions” was resumed, but it only occupied a few 
minutes, and was brought to a close with a vote of thanks 
to the writer fur the paper and the admirable services he 
has rendered to the Institution. Mr. Stokes opened the 
discussion on Mr. P. M, Chester’s paper, ‘‘ Colliery Wind- 
ing Ropes and their Attachments to the Cage.” He was 
followed by Mr. Howe, who spoke in commendatory 
terms of the paper and criticised various statements 
which it contained. A general discussion followed, it 
being stated that the writer had furnished a number of 
good experiments as to the best method of ‘‘ capping,” 
and that when it was used, and the greatest care was 
taken, the weakest place was in the ‘“‘cap.” Mr. Chester, 
in replying, contended that colliery managers desired a 
maximum amount of economy with a maximum amvunt of 
safety. Two other papers, ‘“‘the Taiping Coal Mines,” 
China, by Mr. James Stevens; and a “ Description of a 
Fire Damp Indicator,” by Mr. A. H. Morris, were taken 
asread. The following officers were appointed for the 
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ensuing year. President, Lord Edward Cavendish, M.P.; 
vice-presidents, Messrs. A. Barnes, M.P., J. P. Jackson. 
E. Bromley, W. Oliver, H. A. Allport, G. Lewis, J. W, 


Fearn, and C. Binns. Councillors: E, Eastwood, J. D. 
Croudace, J. A. Longden, S. Howe, M. H. Mills, H. 


Fisher, G. Hewitt, H. Lewis, and W. D. Holford. The | 
members afterwurds dined together at the St. James's | 


Hotel. 


Retford Water Works.—An additional well and bore-hole’ 
with pumping machinery, by Messrs. Hawthorne, of Leeds» 
has just been completed at the Retford Water Works, 
and the whole has proved eminently successful. The 
well is 75 ft. deep, and the borehole 250 ft. Upon the re- 


moval of the plug, water flowed in at the rate of 15,000 
gallons per hour. 








MESSRS. W. H. ALLEN AND CO., 
(For Description, see Page 9,) 
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The Coal Trade.—In every department of the coal 
trade business is very dull, and many of the colliers who 
have resumed work are only engaged four days per week. 
At Denaby Main the strike still continues, and there is 

| little prospect of any immediate settlement. 








| ScIENcE AND ArT DEPARTMENT.—The following prizes, 
| scholarships, associateships, &c., have been awarded in 
| connection with the Normal School of Science and Royal 
| School of Mines at South Kensington: First year’s 
| scholarships: James Rodger, Andrew McWilliam, Tom. 
| H. Denning, and John Richards. Second year’s schular- 
| ships: Arthur E. Tutton and Thomas Rose. The 
| following prizes were also awarded: Alfred V. Jennings, 
' the Edward Forbes Medal and prize of books for Biology ; 
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Arthur E, Tutton, the Murchison Medal and prize of 
books for Geology, and the Tyndall prize of books for 
Physics, Course I. ; Henry G. Graves, the De la Beche 
Medal for Mining; John C. Little and James Allen, 
Bessemer Medals, with prizes of books from Professor W. 
Chandler Roberts for Metallurgy; Arthur W. Bishop 
and Peter S. Burk, the Hodgkinson prizes for Chemistry. 
Associateships, Normal School of} Science: Isaac T. 
Walls (Chemistry, 2nd Class), Alfred Fowler (Mechanics, 
1st Class), George H. Wyatt (Physics, 2nd Class), Martin 
F. Woodward (Biology, lst Class). Associateships, Royal 
School of Mines: John C. Little (Metallurgy, 1st Class), 
Thomas A. Rickard (Metallurgy, 1st Class), rg! y. O. 
Carr (Metallurgy, 1st Class), Walter A. A. Dowden 
(Metallurgy, 2nd Class), Henry G. Graves (Mining, 1st 
Class), and Ernest Woakes (Mining, Ist Class), 
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ELECTROLYTIC REFINING OF COPPER. 

A Lone article or essay on the above subject has 
just appeared in the German Berg-uwid Hiitten- 
nuinnische Zeitung, written by Dr. Martin Kiliani, 
of Munich, who has previously published several 
very interesting communications on electro-metal- 
lurgy, and who is himself the patentee of a process 
for the extraction of zinc, 











This article cannot fail to be of considerable in- 
terest to all who are desirous of understanding the 
principles concerned in the electro-metallurgy of 
copper. We have once or twice, in notes on the 
subject, alluded to the great secrecy with which 
those works now employing the process continue to 
surround the matter. Dr. Kiliani alludes also to 
this in the case of the German works, and speaks 
of this secrecy with considerable impatience. He 
says that its effect has been to some extent to make 
people believe that the operations carried on are 
based upon discoveries only known to a few, and 
are surrounded by difficulties of a very special and 
complicated nature. He writes the article now in 
question with the object of dissipating this wrong 
impression, and of convincing all those interested 
in the subject that whatever is done inside these 
works can be done by anybody who gives a 
little attention and study to the subject, the only 
‘“*secrets” being slight and immaterial details of 
practice. He commences by a slight review of the 
history of the subject, and gives to Maximilian, 
Duke of Leuchtenberg, the honour of being the 
first discoverer of the fact that by electrolytic action 
an impure copper containing precious metals can be 
refined so as to yield pure copper and leave the 
precious metals in a concentrated form ready for 
further treatment. This was in 1847, and the 
chemist in question not only discovered the fact, 
but went a considerable way in investigating and 
explaining the various principles and reactions con- 
cerned. He also appreciated the very important 
bearing this discovery might eventually have on 
practical metallurgy. 

3ut nothing further came of it, practically speak- 
ing, till it was again taken up by Elkington, in 
England, who took out patents about 1865, not 
limiting himself to the refining of impure metallic 
copper, but including in his operations also the 
sulphide of copper, or copper regulus. This was 
prepared in the usual manner by smelting copper 
ores, which was cast into slabs for use as anodes in 
the baths of copper sulphate. Rods of copper were 
cast into the regulus slabs to serve as supports and 
conductors, and these rods were themselves pro- 
tected from the action of the solution by coating 
them with wax. Dr. Kiliani describes Elkington’s 
arrangements, and states that with three Wilde 
machines the production of pure copper was at first 
200 to 250 kilos. per 100 baths per 24 hours, and 
that in 1878 Elkington’s plant produced six tons 
per week. 

But however simple this process seems in outline, 
says the author, there are many points which would 
bring great difticulties to an inexperienced person 
attempting the use of it, if he desired to get, not 
only silver and gold, but also a good quality of copper. 
These points depend on the presence of such im- 
purities as arsenic, antimony, bismuth, &c., and on 
the necessity of carefully observing certain con- 
ditions as to strength of current, composition, and 
circulation of the solution, &c. Elkington, in his 
patents, does not deal with these points, and this is 
perhaps the reason, together with the lack of suit- 
able dynamo-machines, why the electro-metallurgy 
of copper did not make much progress beyond 
Elkington’s works till within the last few years. 
It is really only during the last decade that the im- 
mense progress of electro-technics has extended 
also to metallurgy and enabled great successes to 
be realised in the working of copper, and opened up 
the prospect of equal successes in other directions. 

The two most successful recent examples of the 
application of electrolysis to the metallurgy of cop- 
per in Germany, are the Hamburg refinery, working 
with Gramme machinery, and the copper works at 
Oker, in the Hartz, where a very extensive plant 
has been fitted up by Siemens and Halske, of Berlin. 
These are the two works specially alluded to by the 
author in his remarks about secrecy. 

Proceeding to examine into the nature of the pro- 
cess itself, Dr. Kiliani begins by saying that the 
basis of the whole matter consists in the simple fact 
that when an alloy of several metals forms the 
anode in a bath, the electric current does not cause 
the solution of all the component metals at the same 
time, but that it makes a selection and takes one 
metal after the other in a certain order ; and simi- 
larly when several metals are in solution in a bath 
the current selects them in a certain order for de- 
position on the cathode. A fully satisfactory 
scientific explanation of these facts cannot, ac- 
cording to the author, be attempted, because the 
whole matter is even yet too little studied, and the 
materials for a full explanation have not yet been 








collected. Even as concerns the order of this 
solution and deposition there are only full materials 
published concerning silver, copper, iron, zinc and 
lead, and then only so far as concerns some few 
electrolytes. About those elements which are 
specially troublesome and important in the metal- 
lurgy of copper, arsenic, antimony, bismuth, &c., 
the published information is very superficial and 
scanty, and in some instances quite incorrect. 

The author then states that “‘ the selection of the 
different metals takes place, in general, on the 
principle that as much energy as possible is created 
(‘ erzeugt’), and as little energy as possible is con- 
sumed.” That is to say, under conditions to be 
explained later on, that metal will be first dis- 
solved from the anode, the solution of which causes 
the development of the greatest amount of energy 
(electromotive power) ; and that metal will be first 
deposited from a solution on to the cathode, the 
separation of which requires the least consumption 
of this same energy. 

A comparative measure of the energy required 
in these cases is obtained by taking the heat of com- 
bination of the metals with oxygen to form oxides 
or salts. The combination heat of the metals with 
oxygen to form oxides is taken by the author to 
form a tabular list in the order in which they are 
dissolved, as follows: Manganese, zinc, iron, tin, 
cadmium, cobalt, nickel, lead, arsenic, bismuth, 
antimony, copper, silver, gold. 

Of this list it may be said that all those metals 
which precede copper, when they are present in the 
anode as metals (not oxides) together with copper, 
will be attacked by the current before the copper, 
whereas silver and gold will only be dissolved after 
the copper, or if they are present in very small 
amount they will fall from the anode as powder, and 
be found in the ‘‘ mud” of the bath. In practice 
this order is fully maintained, and all the above 
metals dissolve before the copper, and are found in 
solution in the electrolyte, unless they form in- 
soluble compounds, for example, with lead when 
the bath is a sulphate, as in retining copper. When 
the metals are once in solution, their deposition on 
the cathode takes place in reverse order, beginning 
with gold and ending with manganese. But the 
correctness of these rules is dependent upon several 
conditions which must be observed in order that 
the work may goonina normal manner. The chief 
of these conditions concern the strength of current, 
the nature and concentration of the electrolyte, 
the proportions of the metals alloyed together in 
the anode, and the physical condition of the anode 
itself. 

If the current exceeds a certain strength, all the 
metals may be dissolved and deposited together. 
The more neutral the electrolyte is, the more easily 
will the more electro-negative metals be dissolved 
and the more easily will the more electro-positive 
metals be deposited. The same may be said of the 
electrolyte, the poorer it is in copper in solution. 
If the anode consists of copper containing a large 
amount of impurities, these will be dissolved more 
easily than from a copper containing but little im- 
purity. The less dense and compact the anode is, 
the better the process will go on. 

This all applies only to copper containing the 
other metals in the metallic form. If oxides or 
sulphides are present, the first question is as to 
their conductivity for the current. Most oxides 
may be classed as non-conductors under the con- 
ditions of the bath, and have nothing to do with the 
action of the current, |they simply go into the in- 
soluble mud, or are dissolved by the’purely chemical 
action of the electrolyte. 

The sulphides are mostly good conductors, but 
not nearly as good as metallic copper. If there- 
fore but a small amount of sulphides is contained 
in the copper of the anode, the current will act 
only on the copper, and the sulphides will be found 
in the mud unacted upon, unless by the acid of the 
bath. If much sulphide is contained in the copper, 
the current will be more or less divided between 
copper and sulphide, and a portion of the latter will 
be decomposed with separation of sulphur. 

In addition to the above secondary reactions of 
the bath, there are also others, some of which are 
good and some bad, for conducting the process. 
The current is always striving to decompose the 
electrolyte into metal (or oxide) and acid ; whilst 
this liberated acid is striving to redissolve the de- 
posited metal or oxide. These two forces are 
always opposed to one another, and under vary- 
ing conditions either may gain the upper hand. 
The resolvent action of the acid, in cases where the 
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components of the electrolyte have a strong chemical 
affinity, may overpower the action of a weak current. 

In the case of copper this secondary action is not 
of much importance, copper not being acted upon 
by dilute sulphuric acid in the absence of air, but 
still it is quite noticeable in presence of good cir- 
culation of the liquor, and more or less access of air 
in the cathodes. A favourable effect of this 
secondary action is that any cuprous oxide which 
may be deposited at the cathode with the copper, 
owing to weakness of current, is dissolved again. 

The author then proceeds to give a list of the 
special impurities to be met with in copper, and the 
behaviour of each of these during electrolysis. 
These statements are based upon a very extensive 
series of experiments made in the laboratories of the 
Technical High School at Miinich, the author 
having for a long time paid very special attention 
to electro-metallurgy in all its branches. 

The experiments, the results of which are given 
below, were all, where not specially otherwise 
stated, carried out with a normal electrolyte con- 
taining 150 grammes of copper sulphate and 50 
grammes concentrated sulphuric acid per litre. 

The normal current used, the author expresses by 
the formula : 

20 _—_—— res se 
square metres, 


Cuprous Oxide.—Cuprous oxide, being a bad con- 
ductor, is not affected by the current, and goes first 
of all into the mud of the bath. It is then, how- 
ever, dissolved by the free acid, more or less ac- 
cording to the time the mud is allowed to remain 
in the tank. Therefore any cuprous oxide contained 
in the anodes diminishes the free acid of the elec- 
trolyte, and increases the amount of copper in 
solution. 

Sulphide of Copper.—If the amount of this does 
not exceed that usually present as impurity in 
**black copper,” and especially if it is all present 
as cuprous sulphide (Cu, 8) which is non-conducting, 
it all goes into the mud, from which no free sulphur 
can be extracted by carbon disulphide. If the 
copper sulphide is present to the extent of a con- 
siderable percentage of the anode, it is decomposed 
with liberation of sulphur. 

Silver, Gold, Platinwm.—These are all left undis- 
solved in the mud as long as they are not present in 
considerable quantity, and as long as the liquor re- 
tains its proper normal composition as to free acid 
and dissolved copper. If the liquor gets to be 
neutral, silver is soon dissolved, and is then of 
course deposited with the copper on the cathode. 

Bismuth and Oxide of Bismuth.—These go partly 
at once into the mud as insoluble basic salt, partly 
into solution, from which they then eventually pre- 
cipitate as basic salt. Thus the presence of metallic 
bismuth in the anode causes the liquor to become 
poorer in copper, while the presence of oxide of 
bismuth causes a reduction in the amount of free 
acid. No bismuth was found at the cathodes, even 
in cases where large quantities of the basic salt had 
already deposited in the mud, so long as the bath 
was kept in its normal condition as to copper and 
acid. 

Tin.—This is dissolved in the bath, and after 
some time is partly precipitated again as basic salt. 
If the anode contains very much tin, the greater 
part remains as basic sulphate, adhering to the 
anode itself. This deposit on the anodes is a dirty 
light grey in colour when moist. It is white when 
air-dried, and increases rapidly in weight, even 
after long drying at 100 deg. Cent. It contains 
sulphuric acid, and the tin oxide in it is mostly of 
the variety soluble in hydrochloric acid, the variety 
insoluble in that acid being present only in small 
amount. The presence of tin, therefore, lowers 
the amount of copper in the bath without replacing 
it by any appreciable amount of tin in solution. It 
also, in consequence of the separation of basic salts, 
increases the amount of free acid, but only to a 
slight extent. The tin in solution exercises a sur- 
prisingly favourable influence on the copper deposit 
on the cathode. Copper precipitated from a neutral 
solution of pure copper is obtained in a rough, 
irregular, and brittle form, but if the copper con- 
tains tin, the deposits are excellent and tough. 
This was the case with deposits in which no trace 
of tin could be detected. The resistance of the 


bath is also much reduced by the presence of tin in 
the anodes. This action of tin does not seem to be 
as yet understood sufficiently to admit of an ex- 
planation. 

Arsenic.—Arsenic, if present in the metallic form, 








goes into solution as arsenious acid, and only appears 
in the mud when the solution is saturated with it. 
Arsenic in the form of arsenic acid combined with 
oxide of copper, or other oxides, is deposited as mud 
at once in neutral solutions, as these oxide combina- 
tions are non-conductors. In acid solutions arsenic 
acid is slowly dissolved by secondary action of the 
acid into the solution. Metallic arsenic thus re- 
duces the amount of copper and increases that of 
free acid in the bath, because it goes into solution 
without combining with an equivalent of acid, 
while at the same time a proportionate amount of 
copper is deposited with liberation of acid. Com- 
binations of arsenic acid cause a slow neutralisation 
of free acid. Arsenic does not enter into the 
copper deposit on the cathodes so long as the bath 
remains normal as to copper and free acid. In a 
neutral bath, or in one in which the copper in solu- 
tion is insutticient, arsenic is deposited with the 
copper. 








THE SIZE OF ELECTRIC MAINS. 

Art the last meeting of the Society of Telegraph 
Engineers and Electricians an interesting paper on 
the above subject by Mr. W. H. Snell, associate of 
the Society, was read. Taking it to be understood 
that no matter what particular method of distribu- 
tion was employed, the sectional area of the conduc- 
tors should conform to Sir William Thomson’s law of 
economy, and, therefore, that the size of the con- 
ductors should be proportioned so that the annual 
value of the energy lost in heating them should 
equal the annual interest on first cost, maintenance, 
and depreciation, so far as this is proportionate to 
sectional area, Mr. Snell went on to show that the 
mean annual heating current, or briefly put, the 
thermal current C @, is equal toc N, where c is the 
current required per lamp of normal candle-power, 
and N is the number of lamps, which if burning 
continuously all the year round would cause the 
same heat to waste in the conductor, as that actually 
wasted by the whole of the lamps. The value of N 
must be determined for each section of the cable, 
because the size of the conductors should be pro- 
portionately diminished, as each branch or service 
wire for houses is taken off. Mr. Snell then enters 
into methods of determining the limiting values of 
N for different sections of a conducting system, 
taking into account the times of lighting up and ex- 
tinguishing the lamps. We shall not follow him 
into these researches, which are somewhat lengthy, 
but refer our readers to the paper itself, as it will be 
published in the journal of the Society. 

Assuming that the value C ¢ has been found from 
a consideration of the values of N, the equation of 
economy, Mr. Snell points out, may be put in the 
form : 

W=C 0 a!p 6. 


Where C @ is the final thermal current for a given 
section, W is the weight of the required conductor 
in pounds per unit length, p is the resistance of a 
conductor of unit length weighing 1 lb., and b is a 


term constant for any given installation within cer- | 


tain limits, and depending only on financial data. 
If 100 yards be taken as the unit of length, and a 
working temperature of 25 deg. C. be assumed, as 
also a conductivity of 95 per cent., we find that p= 
3.08 w, or say p=3 ». 
.00134 h 
B(p+a) 
h is the cost of electrical horse-power per annum 
developed continuously, 8 is that fraction of the 
first cost of the conductor which is charged annually 
for waste and depreciation, p is the cost of copper 
per pound, and @ is the cost of insulation and pro- 
tection per pound of copper in the conductor. 
Having found W, the diameter in inches d is 
obtained from it, and the length in inches / by the 
equation 


The term J) here used is equal to where 


a=2, /W 
~ T° 
for acopyer cylinder. Where the length, as in the 
given case, is 100 yards, we have 


me : 
d=35,/ W ’ 


a formula useful for finding the effective diameter of 
stranded cables. 

With regard to the limiting distance of lamps, 
Professor Forbes has shown that in any installation 
the distance of any given lamp from the nearest 
point of constant potential must not exceed a cer- 
tain limit owing to the limit of potential variation 


allowable. Let this distance be L yards (L=124 in 
an example of Professor Forbes’) and let e be the 
maximum variation of potential admissible, r the 
resistance per unit length of the cable, and let this 
unit length be / yards, then, as Mr. Snell shows, 
we have ' 

e=Cr r 
and 

Te le 


’ 


Cr 
In this expression for L we have le constant 
throughout the system, so that if L is to be con- 
stant, we shall only require the condition C a r—'. 
But this condition is fulfilled only when C is either 
equal to the thermal current, or bears some constant 
ratio to it, and only then while the value of + is 
constant in different parts of the system. 

Mr. Snell remarks that Professor Forbes in his 
Cantor Lectures seemed to imply that it would be 
sufficient to adjust the extreme variation of potential 
to the average current. But it seems doubtful 
whether this would te permissible in practice, be- 
cause when there are any large installations used at 
intervals the maximum current is likely to be so 
much larger than the average. Mr. Snell therefore 
proposes that C should be taken nearly if not quite 
for the maximum number of lamps which will ever 
probably be in use at one time. He would find this 
maximum number by taking the total number of 
lamps hung, and deducting from it certain lamps 
used irregularly and at other times than the rest. 
In this case the ratio C9 to C will not be constant 
throughout thesystem. Hence the values of L will 
also differ in different districts. 

Let C be the value of this maximum current in 
the first district, and indicating the particular 
values of the other terms in the equation L a by 

> 


the same subscript (1) we have 


| ew 
| So that : 
hak ew 1 
Cp 


Substituting the value for W; given in the equa- 
tation W=C? ,/p b, above, we have 


| c = 

| L,=! ic a A\/ b 

( p 

| Now in this expression whatever the values of 
| the units chosen we shall have (/ p~}) constant, and 
| (to give L, in yards) equal to 57. So that 


L,=57 x (< C, 
C, 

\It may be added that Mr. Snell has elsewhere 

| shown that the limits of L; are largely extended by 

| the use of ‘* multiple mains” when the relative di- 

|mensions of the external and intermediate mains 

|are properly proportioned. 
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| THE WEATHER OF JUNE, 1885. 

| June had afew hot days and many cold nights. 

On several occasions the change of temperature 

| within twenty-four hours was very large and trying 

| to the sensation. The mean atmospheric pressure 
and temperature at extreme positions of the British 

| Isles to which the Isle of Man is central were ¢ 

| follows : 


| Mean 








| | | 
oe | Mean | Difference Difference 
| Positions. | pressure, | from Normal. | on from Normal. 
| | | 
| in. | in. | deg. | eg. 
| North 29.92 | aboved.o5 | 49 | below 3 
South | 30.03 | oe Ol | 56 ” 3 
| West 6 | , 18 | 55 | » 1 
| East aa 02 | , «06 | 56 eae 
|Central ..| 04 | » O | b | 4 8B 


Pressure was above the normal, the excess being 
the greatest in the west. Temperature was below the 
normal. The daily general directions of the winds 
over these islands give a decided resultant from 
|N.W. by W., the normal resultant being from 

W.S.W. The distribution of rain, in frequency 
and amount, may be inferred from the following 
results : 














4 Difference 

Places. Rainy Days. Amount. from Normal, 

— _————————— -_ 
in. in. 
;Sumburgh .. ee 20 2.19 above 0.15 
| Scilly .. = a 11 1.36 below 0.53 
| Valencia oo we 12 1.52 » 2.00 
| Yarmouth .. a 10 0.76 » 136 
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Only in the north has the rainfall been season- 
able, in all other districts the month has been 
generally dry. From the 9th to the 16th, and 
from the 24th to the 30th, the barometer was above 
80 in., and during these two periods no rain fell 
except a little in the north of Scotland, and the 
weather was very fine. The barometer rose to 
30.4 in. on the 11th, 26th, and 27th, and fell to 
29.1 in. on the 20th in the north, so that the ex- 
treme range was only 1.3in. The highest tem- 
perature, 85 deg., was recorded at Cambridge on the 
4th; the lowest, 33 deg., at Markree on the 6th. 
Rainfalls exceeding 1 in. in twenty-four hours were 
measured only on the 9th, at London 1.04 in., at 
Cambridge 1.41in. Fog was reported at the south- 
west of England from the 4th to the 8th, and on 
the 19th and 23rd. On the 4th the weather was 
delightfully fine, and the highest shade temperature 
was recorded, the range for the day amounting to 
about 30 deg. The next day was also fine, but on 
the 6th temperature was about 20 deg. lower than 
on the 4th. On the 8th, all day from 6 a.m. to 
10 p.m., rain fell at London. On the 25th tem- 
perature again fell very quickly. Clear days are 
estimated to have ranged between 13 in the east, 
and 4 in the north; over-cast days from 13 in 
the north and south to 8 in the cast and central 
districts. The duration of bright sunshine, reckoned 
in percentage of its possible amount, was for the 
four weeks ending the 29th, 39 for these islands 
generally ; Channel Isles, 45; south England, 46; 
south-west and central England, 42 ; east England, 
43; south Ireland, 41; east Scotland, 38; north- 
west England, 37; north-east England and west 
Scotland, 35; north Ireland, 33; north Scotland, 30. 
THE WALTHAM WATCH. 

One of the most attractive, instructive, and 
appropriate exhibits at the Inventions Exhibition 
is that contributed by the American Watch Com- 
pany of Waltham, Massachusetts, in which is shown 
some of the beautiful machinery by which the cele- 
brated machine-made watches of this firm are pro- 
duced. Asan example of watchinaking the display 
is by no means perfect, indeed only one or two of 
the minor parts of the mechanism are shown in the 
course of production. There are altogether just 
a dozen machine tools on the stand, including a 
universal lathe for doing repairs, grinding cutters, 
&c., and when it is stated that there are 1200 
different kinds of machines used in the production 
of these watches, and that the number of different 
operations amounts to 3746, it will be easily under- 
stood that it would be impossible to manufacture 
a watch on the Waltham principle within the limits 
of an Exhibition display. 

This being the case, we may frame our descrip- 
tion rather from the point of view of a general 
mechanic than from that of a skilled watchmaker ; 
and indeed the process followed for making these 
watches is so different to that in vogue in Europe, 
that a new departure would in any case be neces- 
sary in dealing with the subject. 

We will first glean a few general particulars from 
the hand-book issued by this enterprising com- 
pany in %rder that some idea may be formed of the 
magnitude of the undertaking. 

The factory consists of a brick building situated 
on the River Charles, near Boston. The floors 
cover nearly five acres, and there are 3} miles 
of work benches. There are 4700 pulleys, 8000 ft. 
of nail rods, 10,600 ft. of main shafting, and 
39,000 ft. of belting. All the machinery is driven 
by a Corliss engine of 125 horse-power. Over 
2,500,000 watches had been made in this one 
factory up tothe time the account was written ; 
the hand-book bearing the date of the present year. 
Out of this number about one-fifth had been turned 
out within the eighteen months previous to the writ- 
ing of the notice. ‘‘ The present capacity of the 
works,” we are told, ‘‘is 1250 watches daily, which, 
by recent improvements, will soon be increased to 
2000. There have actually been sent out 30,000 
in a single month, and 30,000 watches are needed 
in the finishing rooms to enable the hands to work 
with advantage.” 

Leaving out inferior goods there are made on an 
average 3650 watches a day by nine first-class fac- 
tories in the United States. According to the 
estimate made by one of the agents of the com- 
pany, the value of a year’s production of gold and 
silver watches in the United States exceeds 
16,000,000 dols. ; and the business directly and 
indirectly furnishes employment for 100,000 persons. 
In the Exhibition the principal operations are the 





manufacture of screws, pinions, escape wheels, train 
wheels, and crown wheels, for keyless watches. We 
will treat of the pinions first. The three figures 
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show the pinion in the different stages through 
which it passes in the course of its production from 
the length of round wire that itis made from. The 
first machine used in these operations is composed 
of two small lathes which are placed on a single 
bedplate, occupying opposite quarters, that is to say, 
placed diagonally on the bedplate, the mandrels, 
therefore, being parallel to each other, but not in 
the same line. One of these mandrels is hollow, 
and the wire is fed up through this, and is held by 
a spring chuck while the cut is being taken. 

It should be explained that the province of this 
first lathe is to cut the staff or long part of the 
spindle, and cut the piece off to the proper length. 
The short spindle on the other end is cut by the 
second lathe in the manner to be explained. Re- 
turning to the first lathe, we will suppose that one 
piece has already been cut. Whilst this piece is 
being cut off from the length of wire, the first half of 
the staff of the following piece is being formed by 
the same cutter. The chuck is released, the wire 
fed forward and again clamped. The first cutter 
then recedes, and the second one now comes for- 
ward to complete the second half of the statf so far 
at least as the roughing out is concerned. The 
wire is again fed forward, and this piece is cut off, 
as the last was. A carrier arm, which swings be- 
tween the two lathes, comes forward and takes the 
piece just as it is cut off, and places it in a line with 
the spring chuck of the second lathe. A needle 
now presses the piece into this chuck, which closes 
automatically. A cutter is brought forward, and 
forms the short point at the other end. When that 
operation is complete a push-pin actuated by a 
spring comes up and shoots the piece clear of the 
tool, the chuck having been previously opened. 
The piece is now roughed out as shown above. 
The whole of these operations are automatic, the 
only duty the attendant has to perform is to 
put a length of wire in position at first, and 
remove the blanks from time to time.- <A steady 
stream of oil is kept pouring on the work 
in this and other machines, performing opera- 
tions of a similar nature. This machine will 
rough out 200 of these blanks per hour, and one 
attendant is sufficient for six machines. The power 
is applied by a pulley working bevel gearing on a 
cross-shaft. This has a worm at each end, and 
these two worms drive the two camshafts, one to 
each lathe, by which the various operations are 
performed. The mandrels are driven from a 
countershaft. When the wire is used up, or if for 
any reason the piece fails to go into the second 
chuck, the machine stops. This is effected by the 
spring chuck closing on itself if nothing isin it, and 
in this way a friction clutch, through which the 
power is conveyed, is thrown out of gear. These 
blanks are made from round cast-steel wire, made 
by Stubs, of Warrington. 

The blank has now to be turned again to get the 
measurements to accurate gauge. For this each 





piece goes through another lathe five times. The 
first operation is to take the cut over the largest 
diameter, which will be the necessary size for 
cutting the teeth formed out of this part of the 
piece. After this the piece has a second cut taken 
off the long and short end, the ends of the body of 
the pinion being surfaced so as to get the required 
lengths. Then a finishing cut is taken off, and the 
blank is ready for the next operation. In order to 
get the diameters accurately, the tool is adjusted 
to turn a certain size. In adjusting the tool a 
blank is put in and turned up until the right 
size is got. This is ascertained by means of 
a micrometer gauge, specially designed for the 
work, and made at the factory. For diameters 
the gauge will record to the 1000th part of a centi- 
metre or the 2500th part of an inch. Our illustra- 
tions are taken from the working drawings used at 
the Exhibition, and the tigures referring to dia- 
meters represent divisions on the gauge. The 
lathe we have last referred to is known as an auto- 
tomatic staff lathe. It has two head-stocks, on one 
of which is the driving pulley. There are two 
female dead centres, the points being on the work. 
A carrier is therefore used, driven by a dog on the 
pulley, which runs loose on the mandrel. The 
blank comes to this machine the correct total length 
and it is fixed between the dead centres by one of 
them sliding up. This is performed by hand. 
When the work is secured, the piece is set revolving 
by a foot lever, and the cutting tool is brought up 
to the work in the slide rest by the same action. 
The distance which the tool is fed up naturally de- 
termines the diameter. The traverse of the tool 
likewise governs the length of the pinion as it faces 
the pinion head at the same operation. This lathe 
will turn either parallel or front or back taper ; and 
it will face out either square, concave, or convex by 
separate adjustment. 

The blanks are next taken to the ‘‘ pinion cutting 
machine” to have the leaves cut. This is a miniature 
milling machine. Three separate circular cutting 
tools are mounted on their respective spindles in a 
head which may be revolved on its own axis. The 
driving spindle, by which each of the cutter spindles 
is in turn operated, is placed eccentrically to the 
head at its back. On the forward end of the driving 
spindle is one half of a clutch and each cutter spindle 
carries a corresponding half. The pinion blank is 
fixed between centres at right angles to the cutter 
spindles and is caused to revolve as each tooth has 
to be cut by aratchet motion. The first cutter is 
simply a small circular saw, the second removes 
most of the material, whilst the third completes the 
tooth. It now remains to explain how each of these 
cutters is, in turn, brought tothe work. Supposing 
the first cutter is in operation. It will then be in 
the lowest position in the movable head. The axis of 
its spindle will be in the same line with that of the 
driving spindle, the clutch being in gear. When it 
has made as many cuts as there are teeth, the clutch 
is automatically released by the driving spindle retir- 
ing a short distance. The movable head then makes 
one-third of a revolution, thus bringing the spindle 
of the next cutter into the lowest or working posi- 
tion and its half of the clutch is brought into gear 
with the corresponding half on the driving spindle. 
In this way the three cutters are brought into opera- 
tion inturn. The machine stops by itself when the 
work is complete. The machine cuts 400 pinions in 
ten hours ; one operator attends to two machines. 
The pinions are then taken back to the lathe last de- 
scribed to have the pinion turned, and the piece is 
so far complete, as shown in the lower view. The 
process of hardening and tempering is then per- 
formed. 

After this the leaves are polished in a machine, 
having a reciprocating motion, by a polisher made 
of a mixture of tin and lead. ‘The pinion is 
mounted in sapphire centres, and as each space is 
operated on, a small steel tinger worked by a cam 
comes forward and gives it the required intermittent 
rotary motion. After this the pinion is taken to 
the next machine to have the staff and pivots 
polished, which is done by a soft steel polisher 
having a reciprocatory motion. This is perhaps 
the only operation requiring any special manipula- 
tive skill. After the ends of the leaves have been 
polished the pinion is ready for use. 


THE ANTWERP EXHIBITION. 

Tue Universal and International Exhibition at 
Antwerp was, like most of its predecessors else- 
where, somewhat prematurely opened on May 2nd, 
but both the administration and the exhibitors have 
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since worked hard to bring it to a state of com- 
pletion. With the single exception of the decora- 
tions of the Grand Facade, always a feature in 
Continental exhibition buildings, all is now ready, 
and forms decidedly an attractive and very in- 
teresting spectacle. The facade itself, which will 
be shortly completed, is certainly of imposing 
dimensions and design, decorated with emblems of 
art and industry ; while, falling from under the 
sterns of two vessels, one on each side of the en- 
trance, are big cascades, diffusing a refreshing mist 
on a hot summer's day. The Exhibition grounds, 
covering an area of about 86 acres, are situated at 
the west corner of the town, close to the river and 
some of the new docks and railways. This locality, 
therefore, offered every facility for heavy and bulky 
goods being brought to the Exhibition, and ample 
opportunity has been taken of this facility, a large 
number of the exhibits in the Machinery Ha!l being 
of such dimensions and weight that they would 
quite eclipse anything shown at our ‘‘ Inventories.” 

From all parts of the town access is most con- 
venient by means of trams of all descriptions, many 
of these being exhibits, and special lines having 
been laid down for them. There are, of course, the 
usual horse-car, but in addition a variety of steam 
trams, locomotives drawing trains of from two to 
five carriages, compressed air cars, and electric 
tramcars, varying in gauge from one metre to 
4 ft. 8$in. The grounds are prettily laid out with 
flower-beds and shrubs, but there is an absence of 
trees, very trying on a sunny July day and witha 
sandy soil, the effects of which are only partially 


counteracted by a few fountains and water-covered | 


surfaces. 

The Exhibition structure consists of iron ; wood 
and canvas being largely used for partitions and 
walls. The main building is of rectangular shape, 
the central avenue being 82 ft. wide, 500 ft. long, 
and 46 ft. high under the light iron roof; parallel 
to this on each side is one span of 52 ft., and the 
same height, and then come alternately spans of 
33 ft. and 59 ft., 26 ft. high, until a total width of 
some 1200 ft. is reached. At the middle of its 
length the main central nave is crossed at right 
angles by a transept of the same width and height, 
the high portion of the building being thus cruci- 
form in plan. At the intersection of the nave and 
transept is a cupola 65 ft. in height. 


The space thus covered is about 70,000 square | 


yards, and is devoted to all kinds of general exhibits. 
The internal decorations are exceedingly tasteful, 
and the roof, the whole surface of which is glazed, is 
draped very effectively, the lower half with a dark 
brown material, the upper half with a thin white 
fabric, shutting out the rays of the sun but admitting 
ample light. Very good use has been made by the 
exhibitors of the exceptional height of the three 

‘central bays, tall imposing trophies representative of 
various branches of industry frequently breaking the 
usual monotony of glass show cases. 
light is already in full swing in the grounds, while at 
present the Exhibition buildings are being closed 
at seven o'clock ; preparations are, however, being 
made to light up the central avenues with incan- 
descent lamps, and keep these and the Machinery 
Hall, adjoining one end, open during the evening. 
This innovation is expected to take place about the 
middle of July, and will no doubt add consider- 
ably to the popularity of the Exhibition, which 
so far is only engaging a limited share of public 
interest, although on Sundays the number of 
visitors has exceeded 45,000. 

The international character of the Exhibition is 
not very marked, Belgium and France occupying 
by far the largest space in all departments ; 
next in importance are decidedly the German ex- 
hibits, and more prominently so in the Machinery 


Hall. Austria comes next, but it chiefly shines in | 


artistic productions, furniture, porcelain, and 
general bazaar goods, while Italy makes a good 
show of fine art in all its branches, modern and 
antique furniture, mosaics, and precious stone orna- 
ments, some very excellent statuary and bronzes, 
’ ornamental ironwork, and the like. English manu- 
facturers no doubt have enough to do to attend 
one-half the shows in their own country, but it 
is doubtful whether this policy is quite correct. 
Antwerp is essentially an export place, many of 
the visitors to the Exhibition are commission 
agents and merchants for distant colonies, and unless 
they are occasionally reminded by ocular demonstra- 
tion that English goods and manufacturers still 
retain their superior position, the cheaper, and in 
many instances, equally finished goods of Con- 


The electric | 


tinental makers, more frequently brought under 
their notice, are likely to replace those of British 
make. There are quite a number of good Conti- 
nental engineering and iron and metal firms we 
could name who have regularly exhibited on a con- 
siderable scale at all Continental aud English in- 
ternational exhibitions, and who no doubt find it 
to their interest todo so. The English exhibits at 
the Antwerp Exhibition do not form an important 
section, and are lost amongst the mass of Con- 
tinental goods. In the Machinery Hall the space 
taken up by them does not exceed one-fortieth of 
the whole, while, for instance, Germany occupies 
about one-seventh, and in that space makes a good 
show. 

The Machinery Hall being separated from the 
main building by a public street, the Rue de 
Bruxelles, there has been erected at the end of the 
central avenue a broad staircase, which spans over 
this street and lands the visitor on the gallery of the 
Machinery Hall, from whence an excellent view over 
the total space of some 28,000 square yards is 
obtained. The bays in the Machinery Hall run at 
| right angles to those of the main building; they are 
650 ft. long and consist of five spans of 70 ft. each 
and one of 65 ft. The central bay is 56 ft. high, 
the two on each side 35 ft. high, and the narrow 
bay at the end, devoted to railway rolling stock, is 
| 27 ft. high under tie-rods. As in the main building, 
‘the structure consists of stanchions made up of 
channels set back to back and sufficiently far apart 
| to allow the rain-water pipe to come down between, 
| these stanchions carrying light iron roofs. In the 
| Machinery Hall nearly everything is in motion, and 
the exhibits are crowded very closely together, 
leaving often too little room for the visitors to pass 
between. 

The number of engines in motion is very con- 
siderable, and all sizes are represented ; the largest 
is a three-cylinder marine engine of the inverted 
type built by the Société Cockerill for the Russian 
ironclad Tchesma, a vessel of the first class now 
building at Sebastopol, with a displacement of 
9990 tons. The engine will indicate 11,250 horse- 
power when running at full pressure and full 
speed, and is being run daily for the amusement of 
the public at the Exhibition with its shaft and gun- 
metal propeller complete, and naturally attracts 
| universal attention. There is also a vertical com- 
pound pumping engine at the stand of this same 
firm, likewise intended for Russia, and capable of 
indicating 400 horse-power. Engines, mostly com- 
pound condensing, intended for mining and general 
factory purposes, of dimensions capable of indicating 
250 to 300 horse-power, are quite numerous, and 
perhaps ten or twelve might be counted, all of 
which are fitted with some kind of expansion gear 
and without any slide valves, the Corliss gear being 
the most generally favoured. There are also a 
number of smaller engines indicating less than 100 
horse-power, but we will not now dwell upon these, 
|since we intend in a future article to return to 
|them. Outside the building, and nearly overtower- 
jing it, stands a full-size wooden model of a new 100- 
|ton steam hammer, with a wrought-iron frame, con- 
| structed by the Société John Cockerill, which it is 
| almost difficult to consider as a machine tool, so 
| gigantic are its dimensions. 

One of the chief attractions in the Machinery 
| Hall is a new breechloading gun, the invention of 

Colonel De Bange, and constructed at the works of 
| MM. Cail and Co., Paris. It has a bore of 34 centi- 
| metres, a length of 11.2 metres, and weighs 374 tons, 
but it is by far the lightest-looking gun of its size we 
have ever seen, it being only 1.04 metre diameter at 
the breech. This gun has nevertheless been success- 
fully matched against Armstrong and Krupp breech- 
loaders of similar dimensions, and has, we are told, 
by far surpassed them. We shall return to this inte- 
resting piece of artillery shortly, and intend then 
to give a detailed description of it together with 
some results of trials. 

Numerous processes of manufacture are com- 
pletely exemplified at the Exhibition. On a plant 
constructed by Messrs. Dénayer and Cie., of Willer- 
boeck, Belgium, and Lille, France, continuous 
paper, 6 ft. wide is being manufactured, while on a 
smaller machine pasteboard is being made from 
wood, cut up and ground into pulp on the spot. 
The paper here made is afterwards manufactured 
into envelopes, paper bags, &c. A large flour mill 
with twelve roller mills and all accessories has been 
erected by Mr. G. Luther, of Braunschweig, and is 
being constantly kept in operation, considerably to 




















the annoyance of some colour printing exhibitors 








close by, who find it impossible to cope successfully 
with the dust. 

Locomotives of standard and smaller gauges are 
exhibited by a variety of firms, some with interesting 
novel features, particularly two built for the Belgian 
State Railway by the Société John Cockerill, with a 
new type of tirebox. There are not less than ten 
large, and a considerable number of small, narrow- 
gauge locomotives and a great variety of carriages, 
both for rail and tramways ; some new sleeping cars 
are also shown, and the locomotives and rolling stock 
for contractors, and factory plant, are also pretty 
numerous. Of machine tools there are a great 
variety by makers of nearly all nationalities, both 
for iron and woodwork, but no particularly striking 
objects are to be found in this group. Very fine 
trophies of various sections of rolled iron and steel, 
as also of castings, show in an artistic form the pro- 
ducts of different works, amongst which the Société 
Anonyme de Pouillet, Belgium, and the trophy of 
Rud, Bécking, and Cie., of Halbergerhiitte, near 
Saarbriicken, are the most striking. Sugar ma- 
chinery and distillery plants are well represented by 
Cail, of Paris, and Cail, Halot, and Co., and others. 
There is quite a show of printing and bookbinding 
machinery by French, Belgian, and German 
makers ; and gas motors still seem to engage much 
of the ingenuity of inventors, judging by the great 
variety of patterns shown at this Exhibition. 
Outside the Exhibition, on one of the dock basins, 
there isa marine exhibition, but it does not con- 
tain much of interest or importance, the chief 
attraction being a prehistoric tree taken out of the 
Rhone during some river improvement works. This 
tree is over 100 ft. long, contains some 1120 cubic 
feet of timber, and weighs 55 tons; its specific 
gravity is therefore over 1.5, and the wood is said to 
resemble ebony. This interesting tree is inclosed 
in an iron vessel which was built around it, and 
in which it has been floated to this place. 








PRESERVING TIMBER. 

THE question of preserving timber is one of great 
importance to engineers, and recently we inserted 
some letters on this subject. It seems now to be 
generally recognised that when timber is preserved 
by means of the products of coal distillation, that 
the use of the light oils as formerly specified by 
engineers is not so effective as the heavier products, 
or, in other words, that wood, when impregnated 
with the lighter products of coal distillation, parts 
with them much more rapidly than it does with 
naphthaline and the other heavier oils which do not 
evaporate so rapidly. 

Mr. Henry Aitken conceived the idea that timber 
could be effectively preserved by steeping it in 
melted naphthaline, and he has so far met with 
remarkable success. We are informed that ordinary 
foreign white wood treated by the naphthaline pro- 
cess has been used in coal pits, and shows not the 
slightest sign of decay, whereas the best seasoned 
timber, in the same time (four years), becomes per- 
fectly useless from dry rot. Railway wagons made 
for the North British Railway Company, the timber 
for which had been treated by the naphthaline pro- 
cess, after running for three years were lately 
examined, and not the slightest sign of change 
could be traced. The timber for these wagons was 
treated in the wet log straight from the timber 
pond, and after being treated the timber was 
worked into wagons as easily as if it had never 
been treated by any process. 

The advantage of this is evident ; for timber, to 
be properly creosoted, should be dry and seasoned, 
whereas by the naphthaline process dry or green 
timber can be effectually treated, and timber so 
treated is hardened, and does not contract or 
expand according as the weather is dry or wet. 

In working the naphthaline process no machinery 
is required. A tank half filled with naphthaline is 
heated by steam, or by a fire under it, up to 180 
or 190 deg. Fahr.; the wood to be treated is 
thrown into the tank, and kept there for several 
hours, according to the size of the timber, and when 
it is withdrawn it is found that 6]b. or 8]b. of 
naphthaline have been absorbed per cubic foot; that 
all the albumenoid compounds have been decom- 
posed; that the timber is dry and clean, having a 
slight aromatic smell; and that it can at once be 
worked up and painted in the usual manner. 

Mr. Boulton, in his paper read at the Institution 
of Civil Engineers, seems also to think that the 
heavier products of the distillation of coal are more 
effective in preserving timber than the lighter oils ; 
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so that in Mr. Aitken’s naphthaline process we 
appear to have a cheap and cleanly mode of pre- 
serving timber, as well as a means which enables us 
to dispense with the cost of seasoning wood before 
using it. 





NOTES. 
Tue Deerest Bore-HOLE IN THE WORLD. 

Tue deepest boring yet made is at the village of 
Schladebach, near the line between Leipzig and 
Corbetha. It has been made by the Prussian 
Government to test for the presence of coal, and 
was bored with diamond drills. Its depth is 1390 
metres (4560 ft.), its breadth at the bottom 48 milli- 
metres and at the top 280 millimetres. It has 
occupied 35 years to bore, and cost a little over 
5000/. The temperature at the bottom is 48 deg. 
Cent. 

Purr WarteER Suppty. 

The water department of Philadelphia has decided 
upon adopting the system of Professor Leeds for 
purifying water by the introduction of compressed 
air into it. The system is stated to have been very 
fully tested and to have given most satisfactory 
results, not only at Philadelphia, but elsewhere. 
The various pumping stations at Philadelphia are 
about to be supplied with the necessary air-com- 
pressing plant, the contract for which is given to 
the Ingersoll Company of New York. It is expected 
that great use will be made of this aération system, 
and the owners of the patents have formed them- 
selves into a company calling itself the ‘‘ United 
States Pure Water Supply Company.” 

New HyGrometers. 

M. Bourbouze has devised two interesting and 
novel forms of the dew-point hygrometer. It is well 
known that when water vapour condenses on a plate 
of glass held between the observer and a luminous 
point, there appear concentric rings round the 
point, similar to the halo sometimes seen round the 
moon in cloudy weather. These hygrometers are 
based on this fact; and consist of a rectangular 
tube having panes of thin glass closing the parallel 
ends. <A very sensitive thermometer is plunged 
into the liquid to a small depth, and when evapora- 
tion of the liquid is set up by a current of air, the 
dew halo forms on the panes, and is observed by 
looking through them at a luminous point. The 
halo is red outside and violet inside. 


Evectro-DyNnamMic TELEPHONES. 

Several patents have been taken out for telephones 
working by the attraction between parallel currents. 
One of these has recently been brought forward by 
Mr. Theodore Taylor, of New York, and the appa- 
ratus exhibited. It consists essentially of a copper 
wire of No. 26 gauge, bent into two spirals in 
parallel planes, and attached to vibrating plates, 
the whole beinginclosed in a box with a mouthpiece. 
Plates or linings of soft iron in the box help to 
increase the effect. Mr. Taylor states that a battery 
of from four to thirty Fuller cells, according to the 
length of the telephone line employed, is sufficient to 
work his apparatus. His English patent is dated 
1884; but we are aware of at least two English 
patents embodying the application of the same 
principle, which antedate his considerably, they 
having been taken out in 1882. 


Bovurpon GAvGEs. 

Ina recent issue of the American Machinist, Mr. 
A.F. Nagle, inan interesting communication upon the 
invention of pressure gauges by the late M. Eugene 
Bourdon, based upon the principle of the Bourdon 
tube, called attention to the fact that the motion of 
such bent tubes is due to the change of cross section 
by variations of pressure, and that a Bourdon tube 
could not be made from a circular tube. This 
statement has given rise to considerable controversy, 
and in a later issue of the same journal, Mr. 
A. Bement gives an account of his test of the matter, 
which resulted in a confirmation of Mr. Nagle’s 
statement. A circular tube 174 in. in length 4°; in. in 
diameter and ;'; in. thick, was bent into the arc of 
acircle 7 in. in diameter. But this tube did not 
straighten, even when subjected to a pressure of 
1000 lb. to the square inch, although an elliptical 
tube formed with such distribution of metal would 
have been sensitive to small changes of pressure. 


NaturAL Gas IN AMERICA. 

Owing to the spread of the use of natural gas 
the Pittsburg fire insurance companies have 
adopted a new code of rules regulating the intro- 
duction of the gas into manufacturing establish- | 





ments. A tank governor, or regulator, is to be 
placed as far as possible from the buildings, by 
which the pressure is to be reduced to not exceeding 
2 1b. <A safety valve is to be placed between 
the regulator and the buildings, which shall blow 
off when the pressure exceeds 2 lb. There must 
be a mercury gauge fixed inside the buildings 
to indicate the pressure in the pipes. All pipes 
shall be of as large a diameter as possible, and on 
entering any building they must be carried over- 
head and above all furnaces and boilers. The 
officials of the insurance companies are to carefully 
inspect all fittings before issuing certificates to the 
owners of works, &c. A large number of such 
certificates have been already issued, and apparently 
the system is a good one, as no accident of any kind 
has occurred where such certificates have been 
given. 
EXAMINATION OF Cast STEEL. 

We learn from La Metalluryie that some inte- 
resting studies on the structure of cast steel have 
been made in the laboratories of Creusdt by MM. 
Osmond and Worth. It was already known that 
cast-steel consists of a kind of cellular network of a 
carbide of iron, not easily attacked by acids, inclos- 
ing particles of soft iron easily attacked and 
dissolved. In order to examine this structure more 
closely, MM. Osmond and Worth prepared some 
very thin sheets from the samples to be examined, 
not exceeding two or three hundreths of one milli- 
metre in thickness. These were attached to glass 
plates by means of Canada balsam, and then exposed 
to the action of dilute nitric acid, which dissolves 
out all the soft iron, and leaves the network of 
carbide in a form convenient for examination. It 
was found that the distribution of the network was 
not uniform ; groups of carbide cells occur together, 
with spaces between made up of soft iron. The 
regularity in the diffusion of the carbide appears to 
influence the quality of the steel, as that steel which 
had been most worked was most uniform in struc- 
ture. 

SrorMs ON SUBTERRANEAN TELEGRAPH LINES. 

When the construction of the great trunk sub- 
terranean telegraph lines in France and Germany 
was entered upon, it was thought that, owing to their 
depth underground, and their sheathing of metal 
in contact with the earth, they would be exempt 
from the influences of atmospheric disturbances. 
M. Blavier, the well-known electrician, has never- 
theless pointed out recently to the French Academy 
of Sciences, that in times of storm, currents are 
produced in these lines, which discharge themselves 
through the lightning protectors, melting their 
fine wires. They are, however, less violent than 
the currents in aérial wires, and do not appear to 
interfere with the traffic. They are evidently due 
to storms in the country, at a distance more or less 
great from cities, where the lines are protected by 
systems of gas and water pipes. During a storm on 
March 9, at the middle of the line between Belfort 
and Besancon, sparks were seen at the terminal 
stations, whilst in the two cities hardly any atmo- 
spheric perturbation was noticeable. M. Blavier 
explains the phenomenon, which is familiar to those 
who have tested submarine cables in tropical seas, 
as due to electro-dynamic or electrostatic induction 
caused by the electricity of the storm. 


Tae Exectric Resistance OF PLATINOID. 

The electric resistance of ‘‘platinoid,’ the new 
alloy invented by Mr. F. W. Martins, of Sheftield, 
has been recently measured by Mr. J. T. Bottomley, 
of the University of Glasgow. Platinoid is prac- 
tically German silver with from 1 to 2 per cent. 
of tungsten in it. The tungsten is added in the 
form of phosphide of tungsten, a considerable per- 
centage of which is in the first place fused with a 
proportion of the copper. The nickel is then 
added, then the zinc and the remainder of the 
copper. The mixture requires to be fused again 
and again ; and during the process the phosphorus 
and a considerable portion of the tungsten originally 
added are removed as scoriz. In the end a beauti- 
ful white alloy, namely platinoid, is obtained. 
When polished it is hardly distinguishable from 
silver. Mr. Bottomley has tested its alleged power 
of resisting tarnishing influences by exposing orna- 
mental specimens in the ordinary town atmosphere 
and finds it to have remarkable properties of re- 
sistance in this respect. He also finds that it excels 
German silver in its fitness for galvanometer and 
resistance coils, that is to say, in highness of re- 
sistance and freedom from variation of resistance 
under small changes of temperature. The resistance 





of German silver differs considerably in different 
specimens. It is commonly stated to be 21.17 x 


1 i : : 
io B A units between opposite faces of a centi- 
metre cube at 0 deg. Cent. ; or reducing to legal 


ae 1 ap 4 
ohms 20.935 x 455, ohms. The specific resistance 


of platinoid, according to Mr. Bottomley, is one 
and a half times that of German silver, his results 


: ue * 1 
ranging between the limits 28.87 x 7, ohms., and 


36.98 x ie ohms. The average percentage varia- 


tion of resistance per 1 deg. Cent. between the 
temperatures 0 deg. Cent. and 100 deg. Cent. was 
also found to be 0.02087. A second wire tested 
carefully in a similar way gave a percentage varia- 
tion (between 0 deg. Cent. and 100 deg. Cent.) of 
0.022 per degree. On the other hand, for copper 
the percentage variation for 1 deg. Cent. at 20 deg. 
Cent. is 0.388, for platinum silver alloy 0.031, for 
gold-silver alloy 0.065, for German silver 0.044, 
It therefore appears that the percentage variation 
for platinoid is less than that for other metals and 
alloys. The breaking weight is about 6.029 x 10° 
grammes weight per square centimetre, and the 
specific gravity is 8.78 compared with water at 
20 deg. Cent. When hard-drawn, platinoid, like 
copper, is softened by heating and cooling sud- 
denly. 


Recent RESEARCHES ON SUNLIGHT. 

The researches of Professor S. P. Langley, the 
distinguished American astronomer who recently 
paid a visit to this country, have largely increased 
our knowledge of the solar radiation. These re- 
searches were made on an exceptionally good site, 
namely, Mount Whitney, in Southern California, a 
mountain 15,000 ft. high, and situated in desert 
tracts where the air is remarkably clear. The 
apparatus which Professor Langley chiefly em- 
ployed was the ‘‘volometer,” a kind of highly 
sensitive Siemens electric thermometer, the varia- 
tions of electric resistance in fine iron or platinum 
wires and strips due to radiation being employed to 
measure the intensity of that radiation. Mr. 
Langley states that wires ;;1,, in. thick have been 
manufactured for the volometer by English and 
American makers. The chief results of his observa- 
tions are that pristine or extra-terrestrial sunlight 
is bluish, or, in other words, the sun, if seen beyond 
the absorptive atmosphere of the earth, would 
appear blue. Moreover, the ultra red part of the 
spectrum extends further than was supposed, and 
the total loss of radiation by absorption of the 
atmosphere, is nearly double what was formerly 
believed. Solar radiation, according to Professor 
Langley, is capable of exerting over one horse-power 
per square yard of the normally exposed surface, or 
of melting a shell of ice 60 yards thick over the 
surface of the globe annually. It is probable, he 
remarks, that the human race owes its existence 
and preservation even more to the heat-storing 
action of the atmosphere than has been believed. 

Measuring Unputatory CURRENTs. 

In a recent communication to the French Academy 
of Sciences, M. Hospitalier points out that in 
general the apparatus used for the industrial 
measurement of electricity only give concordant 
results with continuous currents, like those of the 
battery or accumulator. When the current is 
‘*undulatory,” for example, like that of the dynamo 
of M. Anatole Gerard, which passes through zero 
four times each turn but preserving the same sign, 
the indications furnished by ampéremeters and 
voltmeters are always below those corresponding to 
the true value of the energy of the external circuit, 
M. Hospitalier has determined the departures from 
the true values given by several meters of the 
kind, with the current of one of these machines, 
He finds, for instance, that when electric lamps in 
the external circuit are brought to the same lumi- 
nous intensity, the indications of an electro-dynamo- 
meter in circuit remain the same whether the 
current be continuous or irregular. The Deprez- 
Carpentier ampéremeter shows indications 10 per 
cent. lower with irregular than with continuous 
currents. The indications of a Thomson volt- 
meter or a Deprez-Carpentier voltmeter mounted 
in derivation on the terminals of the machine 
are about 15 percent. lower with irregular than 
with continuous currents. This deviation is due 
to the fact that the indications of the ampére- 
meter are proportional to the mean intensity, and 
that the square of the mean intensity introduced 
in the formula W=R I* to calculate the mean work 
per second, is always smaller than the mean of the 
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square of the intensity, deduced from indications of 
the electro-dynamometer which represents the true 
expenditure of the lamp. ‘In the voltmeter the 
Same cause operates; but the divergence is in- 
creased by self-induction tending to enfeeble the 
mean current which traversesit, and to diminish 
its indications. M. Hospitalier concludes from his 
experiments that considerable errors are committed 
by calculating in watts the expenditure of incan- 
descence lamps, fed by irregular currents, taking 
the product of the volts and ampéres indicated by 
magnetic measuring apparatus standardised by con- 
tinuous currents. 


RECOVERY OF Tin FROM TIN Scrap BY 
ELECTROLYSIS. 

The May number of the Journal of the Society of 
Chemical Industry contains the report of a paper 
read before one of the meetings of the Society by 
Dr. J. H. Smith, describing a method suggested 
and used by him for working up tin scrap. After 
full consideration of other methods, Dr. Smith had 
come to the conclusion that electrolysis would be 
the most promising line on which to work. He 
states that he has since become aware that at least 
four English patents are based upon the same 
method, of which he was ignorant at the time. 
The scrap to be dealt with had, on an average, 
about 5per cent. of tin, and there was a supply of some 
6 tons of such scrap per week, for which quantity 
the plant was arranged. It was designed to con- 
vert the tin into chloride of tin for dyers’ use, the 
iron of the scrap being utilised as copperas. On 
the recommendation of Siemens and Halske, of 
Berlin, one of their dynamos (C,,) was used, the 
machines of this firm being said to be very success- 
ful at Oker, in Germany, for the precipitation of 
copper. The machine in question is stated to give 
a current of 240 amperes, with electromotive force 
of 15 volts and an expenditure of 7 horse-power. 
Eight baths were used, made of wood lined with 
rubber. They were 14 metres long, 70 centimetres 
wide, and 1 metre deep. The anodes were of 
course formed by the tin scrap, which was packed 
in baskets made of wood, and of a size to hold 
60 kilos. to 70 kilos. of the scrap. There was an 
arrangement for constantly agitating these baskets 
by raising and lowering them, thus promoting circu- 
lation of the solution and regularity of action. The 
cathodes were copper plates, 15 mm. thick, and 
120 cm. long by 95 cm. broad. There were sixteen 
of these, placed two in each tank, one on each side 
of the basket. The electrolyte used was dilute 
sulphuric acid—commercial acid of 60deg. B. 
diluted with 9 volumes of water. The tin pre- 
cipitated was rather over 2 kilos. per hour. It was 
very pure, easily melted when required, and in a 
form very suitable for solution in acid for prepara- 
tion of tin salts. Dr. Smith, in his remarks, 
claimed for this process very considerable advan- 
tages over all the other processes proposed for 
getting back the tin from tin scrap, and gave 
figures to show that a profit could be obtained on 
the above basis. But his work seems to have been 
carried on where tin scrap was obtainable very 
cheaply. The price of collecting it and bringing it 
to the works would be very much higher in this 
country, and would eat up a large portion, if not 
all, of the expected profits. 


RaDIATION FROM INCANDESCENT CARBONS. 

When an inoxidisable metal, such as platinum, is 
raised toa high temperature in contact with the 
air, the heat rays emitted are at first obscure, but 
gradually as the temperature rises, show successive 
colours. Thus, according to Pouillet red rays 
appear at 525 deg. C., and white at 1500 deg. C. 
According to M. Felix Lucas a similar phenomenon 
is observed on heating carbon in a vacuum, and ex- 
periments on Carré’s electric lighting carbon have 
been made by him. The luminous surface was 
cylindrical, and measured 450 square millimetres. 
It was placed in a vacuum obtained at 0.001 metre 
pressure by means of a pneumatic pump. The 
current employed to raise the carbon. to incan- 
descence could be intensified to 200 ampéres by 
coupling two De Meritens dynamos, each having 
two circuits of forty bobbins formed by the union in 
quantity of ten groups of four bobbins connected 
in tension. In taking the whole or part of four 
circuits, and by varying the speed, M. Lucas ob- 
tained a current varying from 40 to 200 ampéres. 
In each experiment the intensity of the current I 
was given by an electro-dynamometer of Siemens 


obtained by a prior study of the machine, M. Lucas 
could calculate the resistance R of the external 
circuit corresponding to each value of I. In de- 
ducting from R the constant part due to the re- 
sistance of the metallic conductors he obtained the 
value p, or the resistance of the carbon. The 
empirical formula is 
_ 00175141 
Po 0.140 I+1 


in which py) = 0.26 ohm is the resistance cold of the 
carbon, and I is the current strength as before. 
Former experiments enabled M. Lucas to prove 
that the resistance p is connected to the tempera- 
ture of the carbon @ by the formula 


_ 0.00078 + 1 
P= Po 0.0056 0 +1 

By means of these formule the value @ is found to 
be 25 I, a relation which allows of the temperature 
of the carbon being found in the experiments. The 
determination of the luminous intensity y corre- 
sponding to each value of I or @ was made by a 
Degrand photometer. The following Table gives 
the results obtained. Each is due to several obser- 
vations, and the luminous intensity is given in 
carcels. 


Intensity of Luminous 


Current. Temperature. Intensity. 
I (ampere). ¢ Cane) ¥ (carcels). 
eg. 

40 1000 3 
75 1875 16 
110 2750 79 
25 3125 106 
140 3520 212 
150 3750 317 
165 4125 390 
175 4375 390 
180 4500 413 
190 4750 420 
200 5000 413 


In taking I for abscisswe, and y for ordinates we 
obtain a curve of the following equation, 


oe : I 
” "0.00528 I* — 2061? + 3660800 

At first y increases proportionally to the fourth 
power of I. The curve presents a point of inflexion 
for I = 140 and y = 21%, then turns a concavity to- 


becomes horizontal. This takes place when I = 
188.52 and y= 420. The corresponding tempera- 
ture is 4713 deg. C. On pushing the intensity of 
current higher, or the temperature, the luminous 
intensity diminishes. It is probable that the 
calorific radiations, at first obscure, then succes- 
sively luminous from the red to the white, would 
end by surpassing the violet rays, and ceasing to be 
luminous. With a current of 200 ampéres, which 
corresponds to a temperature of 5000 deg. C., M. 
Lucas obtains a light of 413 carcels. 


THE EVOLUTIONARY SQUADRON. 


At length the battle of Bantry Bay has been 
fought, and we suppose may be considered to have 
resulted in a victory for the defending force. This 
was no more than might be expected, as there was 
a brilliant moon on the night of the attack, and 
every one was on the alert, it being pretty well 
known at what time the hostile fleet might be ex- 
pected. For any number of boats to attempt to 
attack a fleet protected as Admiral Whyte’s vessels 
were, would in real warfare be the most forlorn of 
forlorn hopes. The very essence of small boat 
aggression is surprise, and this element was entirely 
wanting in the evolutions of last Monday night. 
Had the besieged fleet been in Bere Haven for even 
one month, all the time doubtful what might occur, 
the result might have been very different. A few 
false alarms would work wonders in dulling the 
vigilance of the crews, and in disorganising the 
numberless mechanical appliances on which modern 
naval operations are based, and which require 
to be in a complete state of adjustment to enable 
them to be effective. It is not on this account 
that the operations recently carried out are of 
less value as a means of exercise and gaining 
experience for the officers and men of the fleet. 
The business is doubtless a costly one, but the 
money could hardly be better spent. At the same 
time people must not suppose that a fleet is always 
safe when anchored behind a boom, because on this 
occasion the imaginary attack met with an im- 
aginary defeat. As the small boats had failed 





intercalated in the external circuit. From formule 
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wards the base line, and raises itself until its tangent 


was determined that the Polyphemus should ram 
it on the following afternoon. There can hardly 
have been much doubt in the minds of naval 
ofticers what would be the result should the 
celebrated torpedo ram make a fair butt at the 
obstruction when steaming at a high speed, 
No boom that could well be constructed out of the 
spars of a fleet would be likely to stop the way of a 
vessel such as the Polyphemus. It was not in- 
tended, however, that the ram should work her will 
on the boom without an effort being made to stop 
her career. Nine Whitehead torpedoes were dis- 
charged at her from six boats, and she escaped all 
but one of these, although she exploded three mines 
which would of course have sunk her. The night 
before, the attacking torpedo boats were each 
armed with three 16 lb. tins of gun-cotton for 
blowing up the boom. These were placed in posi- 
tion, and one set of these was exploded, but no 
passage was cleared. At the point of attack the 
boom consisted of two topmasts, 4 ft. round, lashed 
together, and with the space between them filled 
up with smaller spars, that supported the real 
obstacle, consisting of two 5} in. or 6 in. steel 
wire hawsers, passed from shore to shore. Above 
the heavy spars were light upright spars carrying 
nets to prevent the smaller boats from jumping the 
boom. Steaming at 17 knots, the engines making 100 
revolutions a minute, the Polyphemus went through 
the obstruction with no more damage than one or 
two scratches on her point; a few fathoms of drift 
| net would have stood as good a chance of bringing 
|herup. The science of protective boom building 
|is in its infancy, and there is clearly much for 
| naval officers to learn in this direction; this at 
| least has been shown by the Bantry Bay manceu- 
| vres. Had the speed of the ship been first checked 
| by a more yielding obstruction, and at the same 
|time some of her momentum been absorbed in 
| giving the boom a movement in the direction she 
| Was travelling, there would have been a better 
|chance of stopping her. It is the fable of the 
| bundle of sticks reversed. When an angler wants 
| to land a 20 lb. salmon by means of a fine gut line 
‘he does not bring it up dead at once ; neither in 
| launching a ship is the attempt made to check her 


dead. 











THE WILLANS RECEIVER COMPOUND 
ENGINE. 

| Tie annexed set of diagrams from this engine, de- 
| scribed by usin our issue of April 17, will assist to make 
| its action clear. The sharpness of the cut-off is well 
| shown, and the small back pressure. The middle dia- 
| gram is from the receiver, its lower edge showing the 
| receiver pressure during the downstroke and the 
| diminishing back pressure against the high-pressure 
| piston until cut-off takes place in the low-pressure 
| cylinder. The straight upper edge shows the uniform 
| pressure during the upstroke, while the exhaust from 
the high-pressure cylinder is being transferred from 
| above to below the high-pressure piston. As the area 
of the high-pressure piston is slightly greater on the 
| upper than on the lower side, it is necessary to calcu- 


Scale fy 
290 to 300rws. 








late the work done in the receiver separately, but there 
is no serious inaccuracy in treating the high-pressureand 
receiver diagramsas onecard. The engine from which 
these diagrams were taken had only one line of cylinder, 
the low-pressure being of 9 in. diameter and 56.5 square 
inches effective area, and the high-pressure of 5} in. 
diameter and 22.42 in. effective area. The effective 
area of the high-pressure piston on the receiver sides 
was only 18.9 square inches. The stroke was 9 in. 
The steam consumption was under 24 lb. per indicated 
horse-power per hour. 

In the heading to the illustration in the article re- 
ferred to, Messrs. Willans and Robinson were inad- 
vertently described as of Hampton Wick. Their works 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, June 20, 1885. 
Twenty-FIVE of the iron mills of Pittsburg have 
resumed work, but in the iron-producing centres in 
the Western States, resumption has not taken place. 
The manufacturers have as usual disagreed in regard 
to the wages question, but this year the Pittsburg 
manufacturers have yielded, while in the former 
disputes the manufacturers in the west quietly resumed, 
leaving the Pittsburgers to fight the Amalgamated 
Association alone. This resumption argues an active 
demand for iron and steel. The statement was 
authoritatively made a month ago that a two or three 
months suspension was an absolute necessity, but the 
result of the lock-out shows that the necessities of con- 
sumers are urgent. Despite the dulness through- 
out the iron trade, a great deal of repairing is being 
done. New engines and furnaces are being put in ; 
improved methods are supplanting old methods, and 
the iron and steelmaking capacity generally is being 
improved and increased, in view of the expanding 
demand, as soon as the recuperative influences at 
work have accomplished their result. Prices are still 
18 dols. and 17 dols. for the best makes of foundry ; 
14.50 dols. to 15 dols. for forge; 18 dols. to 19 dols. 
for Bessemer ; muck bars, 27 dols. ; charcoal blooms, 
50 dols. ; steel slabs, 29 dols. to 32 dols. ; steel rails, 
96 dols. to2S dols. ; merchant bar, 1.50 dols. to 1.75 dols. ; 
iron nails, 2 dols. to 2.10 dols. per keg; steel nails, 2.10 
dols. to 2.20 dols. per keg. Within the past few days a 
number of Pennsylvania manufacturers have received 
important orders for plate and bridge iron, and some 
steel rail companies have received inquiries for large 
lots of steel rails all for delivery during the summer 
and autumn months. The indications to-day are that 
the demand for the last half of the year will be much 
better than for the first half, but manufacturers are 
too anxious to attempt any advance on prices. One 
unfavourable feature at present is the probable 
shortness of the wheat crop. Speculative influences 
will take advantage of this fact as soon as it can 
be safely discounted. The cotton crop will be 
unusually large. ‘The conditions are ripening for a 
general improvement, but it may be deferred from one 
to two years yet. Emigration is flowing westward 
and southward, and the equalising process is quietly 
at work, resulting in building up new markets in 
remote sections ; additional railway facilities will be 
required in the new States and Territories. But the 
construction of this new work will be deferred until 
the trattic requirements are much larger than they have 
been this year. The demand for anthracite and 
bituminous coal is greater than last year, and the 
production will be perhaps five per cent. over last 
year. The anthracite production is at a standstill 
according toa restriction programme entered into at 
the opening of the year. The bituminous coal territory 
is being expanded, and many new mines are being 
opened, and numerous short lines are being built in 
Pennsylvania, Ohio, Indiana, Illinois, Kentucky, Iowa, 
besides the development of large mineral sections in 
one or two of the Gulf States. A good deal of enter- 
prise is deferred in the Southern States, and to all 
a a revival of industrial activity will take 
place there first, because of the advantages in cost of 
production and cheapness of material. 








RIVETTED JOINTS. 

Research Committce on Rivetted Joints.—Abstract of Results 
of Experiments on Rivetted Joints, with their Applications 
to Practical Work.* 

By Professor ALEXANDER B. W. KENNEDY, Honorary 
Life Member. 


THE experiments of which the foliowing is an abstract 
consist of fourteen series, numbered for reference I. to V., 
Va., and VI. to XIII., and covering in all 290 experi- 
ments, 64 on perforated (punched and drilled) plates, 97 
on actual joints, 44 on the tenacity of the plates used in 
the joints, 33 on the tenacity and shearing resistance of 
the rivet steel used in the joints, and the rest on various 
other matters connected with them. 

It will be well to summarise all the experiments in 
order first, reserving all remarks on their application to 
practical work untilthe end. It should be premised that 
all the joints in the whole series were supposed to be made 
of the same material, a soft steel or ingot iron, supplied 
from the Landore Siemens Steel Works ; and that all 
the rivets were made from rivet steel supplied from the 
same works, 

‘rhe experiments of Series I., II., III., and IV. (Tables 
I. to XI.) were undertaken with the object of deter- 
mining the principal constants with respect to the 
material used, and incidentally of settling some questions 
as to the best form to be given to the test specimens. The 
inaterial itself was found to have a tenacity of from 28 to 
30 tons per square inch, with an extension of 23 to 25 per 
cent. ina length of 10in. The limit of elasticity of the 
metal was generally about 60 per cent. of its ultimate 
resistance, but was over\70 per cent. in the case of the 
din. plates. The percentage of carbon in the plates was 
said to be about 0.18, 

It was found that increasing the width of the test piece 





* Paper read before the Institution of Mechanical En- 
gineers, 
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from 13 in. to 4 in. in } in. plate, or from 2 in. to 34 in. in 
in. plate, made no measurable difference either in the 
breaking load per square inch or in the extension in 10 in. 
after fracture. It was also found that the same results 
were obtained in these and other respects, whether the 
test pieces were pulled from pins or from wedge grips, 
special care being taken as to the centralisation of the pull 
in both cases. 

Incidentally certain measurements were made in con- 
nection with the elasticity of the material and its small 
extensions at ordinary working loads ; and the author be- 
lieves that certain important points in connection with 
these matters were noted and described for the first time. 

The tenacity of the rivet steel turned out to be practi- 
cally the same as that of the plates (Series III., Tables 
VIII. to X). 

The shearing resistance of the rivet steel (three sizes) 
was measured in Series IV., Table XI. The apparatus 
employed has been already described and illustrated in 
the Proceedings. The experiments were made on single 
shear, to correspond with the following experiments on 
single-rivetted joints. The mean result was 24.8 tons per 
square inch, the actual shearing being effected in rings of 
the steel plate of which the joints were to be made, their 
edges just touched with a file to insure there being 
no burr. Mr. Schénheyder, in discussion, suggested 
that the apparatus used would give too high results, 
on account of induced friction in the blocks. The author 
found that the method suggested by Mr. Schénheyder 
gave results very much lower than those of his own appa- 
ratus (about 10 per cent.), but in each case with a certain 
amount of bending action in the rivet, which would 
naturally tend to lower the resistance to some unascer- 
tained extent. On the other hand, experiments were 
tried in which the piece tested was an actual rivet in place, 
the rings being turned out of the rivetted-up plates. The 
apparatus was that originally employed, and although in 
such a case the tendency to side pressure in the blocks 
would probably be less than before, the loads at which the 
rivets sheared were greater than before, averaging as 
much as 264 tons per square inch. The rivet steel in this 
case was the same size as that which had formerly given 
the lowest result, namely, 233 tons persquareinch. Later 
experiments on double shear, with rivet steel supposed to 
be of the same quality, but with apparatus in which there 
could be no friction, have given as much as 26 tons per 
square inch as the shearing resistance under these condi- 
tions, which are those of many of the later series of experi- 
ments. It is notable that a somewhat harder quality of 
35-ton Bessemer steel gave at the same time the lower 
shearing resistance of 22 to 23 tons per square inch. 
‘These irregularities will be commentea on later. 

Before proceeding to test actual rivetted joints, it was 
considered essential to test the plate perforated—punched 
and drilled—in order to see how far its strength was 
affected by this operation, i.c., to find the strength of the 
material in the actual form in which it is used in the 
joints. Experiments on thismatter form Series V. and 
Va., the latter a repetition set only, as the steel of Series 
V. turned out to be harder than it was intended to use. 
In the result (see Tables XII. to XV.), it was found that 
with steel of about 30 tons tenacity, in the form of fin. 
and # in. plate(unannealed, as in all the other experiments), 
drilled with holes lin. in diameter and 2in. pitch, the 
net metal between the holes had a tenacity 11 to 12 per 
cent. greater than that of the untouched plate. Even 
with punched holes the metal had a similar excess tenacity 
of over 6 per cent. With somewhat harder steel (34 tons 
in fin. plate) this excess tenacity fell to 1.2 per cent. 
when the holes were punched, but remained as before for 
drilled holes. The diameter of the punched holes was 
assuined to be a mean between the measured diameters 
on each side of the plate. 

It was not found to make any difference whether the 
bolster was ;;in. or #;in. larger in diameter than the 
punch, 

These experiments also showed that there was no differ- 
ence to be found between pieces niade 2in. and pieces 
made 8 in. wide, if properly prepared—a result very fully 
borne out by subsequent experiments. 

In order to see how far annealing would affect such 
plates as those used, although none of the experiments 
were made with annealed plates, the matter was tested, 
and the tenacity of the plate was found to be diminished 
only 34 per cent. by the process of annealing. 

he first experiments on actual rivetted joints were 
those of Series VI.* (see Tables XVI. to XVIII.) This 
series consisted of twelve joints with two rivets each, all 
in §in. plate, the joints being proportioned in pairs to 
break by tearing and shearing respectively. Four speci- 
mens were made with 4 in. rivets, four with ?in., and four 
with lin., and two joints out of each four with narrow 
and two with wide pitch. The proportions of these joints 
were not intended to be those of practice, but such as 
should give to some extent limiting values for the resist- 
ances of the plate to tearing and of the rivets to shearing 
and pressure. The results were not very regular or satis- 
factory, some of the rivets shearing at very low loads—16 
to 17 tons per square inch. From the results of all the 
experiments up to this point, the author has no doubt that 
the shearing resistance of rivet steel is a quantity much 
more variable than the tenacity of steel plate or even than 
the tenacity of the rivet steel itself, a result possibly due 
in some manner to the want of attention directed to this 
point, or of experiments specially upon it. In a general 
way the experiments of Series V1. indicated that the 
excess of strength found in the perforated plates of 
Series V., would be found also in the joints, and that a 
bearing pressure on the rivets of 36 to 40 tons per square 
inch would determine that a joint should give way by 


shearing, even if it did not reduce the shearing resistance 
of the rivets. This latter conclusion has not been found 
to be justified in the light of later experiments. 

The point at which the joint commenced to open out 
was noted as carefully as the nature of the case allowed, 
and was found to be by no means proportional to the 
strength of the joint, but much more nearly a constant 
for all the joints, being 3.9 tons (total pull) for the 
smallest joints, and 4.95 tons * for the largest, the others 
giving 4.8, 4.9, and 6.1 tons respectively. This behaviour 
of the joints is strikingly corroborated by later experi- 
ments, and will be further alluded to. In these single- 
rivetted joints, actual slip of the plates did not occur 
until the load was much higher than that at which the 
opening of the joint became visible ; but it is again note- 
worthy that the joints with }-in. and those with 1-in. 
rivets show commencement of visible slip at the same 
total load (about 10.2 tons), not at the same load per 
square inch. 

Series VII. contained six single-riveted lap-joints in 
3-in. plate, all with ?-in. rivets; the first three had the 
same pitch, but varying ‘‘ margin” (that is distance from 
edge of holes to edge of plate) ; the second three had the 
same margin, but varying pitch. The results are given in 
detail in Tables XIX. to XXI. It was concluded from 
these experiments that the margin need not be greater 
than the diameter of the rivet. All the joints broke by 
shearing the rivets, the mean shearing stress being 21.7 
tons per square inch. The stress in the plate, however, 
was in several cases as much as 11 per cent. in excess of 
its natural tenacity when the rivets sheared, although the 
plate had not torn. 

Having endeavoured by the aid of the experiments 
above summarised to obtain with sufficient accuracy the 
data necessary for proportioning single-rivetted lap-joints 
in steel plate, the joints of Series VIII. were designed 
(see Tables XXII. to XXV). This series contained 
eighteen joints arranged in six sets of three each. The 
first set was intended to have such proportions as to be 
equally likely to give way by tearing the plate or by 
shearing the rivets. The intensity of the shearing stress 
was intended to be two-thirds of that of the tensile stress, 
while the bearing pressure was intended to be about 74 
per cent. greater than the tension. Other sets were made 
with excess and defect of plate area, excess and defect of 
rivet area, and excess of bearing pressure respectively, the 
different proportions being arrived at by varying the 
pitch and diameter of the rivets, and in the last case by 
varying the thickness of the plate also. The margin in 
all cases was ?in, The proper proportions of the jvints 
were somewhat interfered with by the fact that the thick- 
ness of the plates was rather greater than it should have 
been ; but practically the series furnished all the informa- 
tion which it was intended to give. 

The joints proportioned for uniform strength (and there- 
fore for maximum strength, as long as the assumed bear- 
ing pressure was not exceeded) gave way in the rivets at 
21.5 tons per square inch, the plates standing a stress 
7 per cent. in excess of their natural tenacity without 
breaking. The same rivet steel tested for shearing re- 
sistance stood a stress of 26.3 tons per square inch before 
it broke. The decrease of strength in the joint can be 
well understood when it is remembered how much tensile 
stress, in addition to the shear, is caused in the rivets by 
the bending of the joint as it opens out when stretched. 
The “‘ efficiency” of the joint, or proportion borne by its 
strength to the strength of the solid plate, was 55.1 per 
cent. The strongest joints of the series were those pro- 
portioned with excess of bearing pressure; for it was 
found that the bearing pressure here allowed (40 tons per 
square inch) was not sufficient to weaken the joint in any 
way, and of course it allowed of an increase of pitch for 
the given diameter of rivet, and consequent increase of 
breadth of net plate in a given breadth of joint. All three 
of these joints gave way by the shearing of the rivets, the 
average shearing stress being 22 tons per square inch : but 
as the stress in the plate was 11 per cent. greater than the 
natural tenacity of the plate, it may fairly be taken that the 
joints wereof uniform strength in plate and rivets, although 
only the latter actually gave way. The mean efhciency of 
these three joints was 61 per cent., the highest single 
result being nearly 64 per cent. As only the averages 
of the results of each set of three were given in Table 
XXIII, it has been thought worth while to append a new 
Table (No. XXXIV., see next page), giving the results 
of each single experiment as well as the averages. It is 
probable that the efficiency of these joints is as great as 
that of any single-rivetted joint in the same material can 
be made, unless a higher bearing pressure on the rivets 
were to be allowed. This however would make a very 
considerable difference. For instance, if a pressure of 
50 tons per square inch were allowable, rivets could be 
used 1.lin. in diameter in Zin. plate, giving a joint of pro- 
bably 70 per cent. efficiency. It is notsaid that it would 
be advisableto do this, but it is merely pointed out how 
much such proportions, if practicable, would increase the 
efficiency of a joint. 

The question of excess tenacity was well illustrated in 
this series of experiments. Three joints were made, as 
has been mentioned, with defect of plate area as com- 
pared with that of the rivets. In these joints (Nos. 656, 
1 to 3), the pitch of the rivets was only 1.9 times the 
diameter of the holes, the rivet area being therefore 
1.72 times the plate area : instead of under 1.5 times, as 
in the joint designed for uniform strength. In spite of 
this, the absolute strength of these joints was second 
only to that of those with the higher bearing pressure 
just mentioned. Their average efficiency was 58.6 per 
cent., and one of them actually broke in the rivets instead 
of in the plate. The cause of this remarkable result was 





* It should be said that all the joints up to and includ- 
ing Series XI. were hand-rivetted. 





* The breaking loads of these joints were about 7.5 and 
28.5 tons (total) respectively. 
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TABLE XXXIV. 
SERIES VIII.—Deratts or EXPERIMENTS ON EIGHTEEN SINGLE-Rivetrep LAr-JoInts SUMMARISED IN 
TasBLe XNIITI. 





For Dimensions of Joints see Table XXII. 
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tons tons. tons. sq. in. tons. |per cent : 
652—1 | 10.6 72.2 21.17 | 2.196 | 32 Rivets sheared. 
650—2 _— 73.7 | 21.55 2.163 34.08 ” 
052—3 | 17.7 73.8 } 21.66 | 2.270 32.52 ” (one slightly crystalline). 
Means 14.2 73.2 31.36 | 21.46 33.17 | 55.1 
} | 
653—1 20.1 72.4 2.308 31.40 4.083 | 17.74 2.400 30.1 | a 
653—2 12.0 76.1 2.311 32.93 4.064 | 18.72 2.392 31.82 | ¥e 
6538-3 25.1 78.3 2.346 33.48 | 4.046 19.36 2.415 32.45 Plate tore. 
Means 19.1 75.6 32.60 | | 18.61 31.49 54.8 
| | | 
654—1 | 16.8 68.5 2,281 | 30.72 | 3.075 | 22.29 | 2.071 33.10 Rivets sheared (one burnt, head torn off). 
654—2 13.3 70.4 2.274 30.99 | 3100 | 22.74 2.119 33.25 | mm 
654—3 16.1 72.0 2.305 31.25 | 3,066 23.50 2.118 34.02 | ae (ends appeared rather short). 
Means | 15.4 | 70.3 30.99 | | 22.84 33.46 | 54.9 
655—1 | 13.2 75.6 2.666 28.38 3.460 | 21.87 2.222 34.05 - 
655—2 | 16.4 77.2 2.510 30.77 3.482 | 22.19 | 2.107 36.67 - 
655—3 | 16.9 74.9 2.540 29.48 | 3.378 | 22.17 | 2.083 35.96 ee 
| 
Means 15.5 75.9 29.54 | 22.08 35.56 54.9 
| ; 
636-1 | 183 | 69.5 | 1.986 35.00 | 3,371 | 20.62 | 2.193 31.70 ‘5 (one partly crystalline, and one 
| | apparently burnt). 
656—2 18.9 70.1 1.915 36.61 3.371 | 20.80 2,105 33.31 Plate tore. 
656—3 20.1 72.3 1.967 36.77 3.371 21.45 | 2.171 33.32 | a 
Means | 19.1 70.6 36.13 20.96 32.78 | 58.6 | 
657—1 | 22.9 74.7 2.472 30.24 3.482 | 21.78 | 2.013 37.12. | Rivets sheared. 
657—2 | 18.1 | 75.2 | 2.912 | 34.03 | 3.442 | 21.87 | 1811 41.56 | - 
657—3 20.9 78.7 2.357 33.41 3.481 22.62 | 1.947 40.44 | | na 
76.2 32.56 39.71 


Means 20.6 22.09 | 


| 60.8 





that the very narrow bridge of plate left between fhe 
holes when the pitch was so much reduced developed 
the extraordinary amount of 23.2 per cent. excess tena- 
city, the stress in the plates at fracture being over 
36 tons per square inch, while strips from the same plate 
had a resistance of only 29.4 tons per square inch. 

All the joints in Series VIII. were seven pitches in 
breadth, and had seven rivets in them. They were 
tested at Barrow. It is very satisfactory that their re- 
sults corroborate so well the previous tests with much 
narrower joints and on a totally different machine. 

Visible slipping of the two plates of the joint, one on 
the other, was observed to begin at about 24 per cent. of 
the load which broke the joint. 

(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


Tue largest barge-loading dredger in the world, a vessel | 
named the Melbourne and built by Messrs. W. Simons | 


and Co., Renfrew, for the Melbourne Harbour Commis- 
sioners, was successfully tried on the bank off Geeenock a 
few days ago. The dredger measures 207 ft. by 35 ft. by 
11ft.6in. She is fitted with two pairs of compound 


surface-condensing engines of 670 indicated horse-power | 


collectively, working independently, one pair available 
for each propeller and either or both pairs to drive the 
buckets. The bucket ladder works to a depth of 37 ft. 
and the dredgings are discharged over one or both sides at 
pleasure, the side shoots being worked by small indepen- 
dent engines which are encased and conveniently situated 
on the deck. There are triple-geared bow and stern 
winches each having three separate chain barrels. The 
ladder, which weighs nearly 150 tons, is controlled by 
powerful hoisting and lowering appliances and disengag- 
ing gear. After the moorings were all set the machinery 
was put in motion and the huge buekets came up at the 
rate of 16 per minute, which was equal to 800 tons an 
hour of spoil, most of it being stiff clay, which was de- 
posited in barges alongside. The gearing worked with 


last the official trial took place, the conditions of which 
were very severe ; the vessel having to steam full speed 
for six hours without any stoppage ata speed of 12 knots 
with 16 per cent. of grate and tube surface, and 10 per 
cent. of cooling surface inoperative. The mean speed 
obtained by six runs on the measured mile with 1000 tons 
deadweight on board, was 12.109 knots, and on the straight 
course from Cullercoat’s Church to Newbiggin Church, 
which is certified by the Admiralty to be 9.6 knots, the 
speed obtained was 12.544 knots. The engines, which are 
on the triple-expansion principle by the Wallsend Slipway 
and Engineering Company, Limited, worked during the 
six hours’ trial with the greatest smoothness and without 
a hitch. The two steamers have been built to the order 
of Messrs. Huddart, Parker and Co., Melbourne and 
Sydney, by Messrs. C. S. Swan and Hunter, Wallsend, 
and are of steel, classed 100 Al at Lloyds, and con- 
structed to carry 3500 tons cargo, 100 first-class and 80 
second-class passengers, 

The powerful tug steamer Indra, lately built and 
| engined by Mr. W. B. Thompson, Dundee, for towing 
| purposes on the River Hooghly, and subsequently sold 
| to the Government, had a trial trip on the Tay on Wednes- 
day, the 24th of June, on which occasion she was made 
use of by Vice-Admiral Hamilton and Captain Ruck, 
R.E., who had been deputed by the Government to make 
an inspection of that river with a view to its protection 
from a hostile invasion. The Indra, which is the most 
powerful tug steamer owned by the Government, measures 
2173 ft. by 31 ft. 8in. by 15$ ft. She has twin screws. 
Her engines, while going full speed, made 74 revolutions 
per minute, and a speed of 154 knots per hour was at- 
tained. To prove the handiness of the vessel, she was 
repeatedly turned within her own length. About the 
middle of July she will proceed to Chatham, where she 
will be armed with four 4-in. breechloading guns. When 
fully manned she will carry a crew of 250 men. 





On the same day one of the stern-wheel gunboats, con- 





the utmost smoothness and the work done was considered 
to be very eatisfactory. Subsequently the vessel steamed 
down the river and ran the measured mile at a rate of 
nearly 8 knots per hour. The dredger is fitted with the 
electric light, so that she may be worked night and day 
when necessary. 





On Saturday, the 20th June, the handsome new saloon 
river passenger steamer, named the Waverley, which was 
recently built at Paisley by Messrs. M‘Intyre and Co., 
had a preliminary cruise, prior to taking up her place for 
the season on the Kilmun route, as the companion to the 
Meg Merrilies. Her engines were supplied by Messrs. 
Hutson and Corbett, Glasgow. She measures 206 ft, by 
224 ft., and has a promenade deck extending over two- 
thirds of her length. He sea-going qualities were 
thoroughly tested. 





The trials under steam of the s.s. Corangamite, a sister 
vessel to the s.s. Burrumbeet, which has already been de- 


scribed in our columns, took place last week. On Tues- 
day, June 23, the vessel went out for a series of progressive 
a trials, starting at 7 knots and graduall 
the speed up to the full speed of the vessel. 


increasing 
n Saturday 





structed by Mr. John Elder and Co., for Government 
service on the Nile, made a trial cruise on the Clyde. On 
| the measured mile a speed of 11.3 miles per hour was 
| attained. Opposite Toward Point a9-pounder gun, which 
| is placed on a revolving platform on the forward part of 
| the upper deck, was tested. Ten rounds were fired at 
| distances ranging from 40 to 2400 yards, while 500 rounds 
foo fired from a Nordenfelt machine gun, which is 

capable of firing 800 rounds per minute. The test was 
| —- highly satisfactory, as the vibration was very 
| slight. 





The Leven, a twin-screw hopper dredger, built by 
Messrs. William Simons and Co., deer for the Dum- 
barton Harbour Board, was launched on Friday, the 26th 
of June. Sheis a vessel of 800 tons capacity, and has 
engines of 600 horse-power ; she is fitted with the builders’ 
traversing bucket ladder to project in front, and cut its 
own way in shoals and banks toa depth of 35 ft. as may 
be required ; and isto dredge from 400 to 500 tons of spoil 
per hour. There are two pairs of compound surface-con- 
densing engines, fitted with Murdoch’s patent governors, 
and two steel boilers constructed to Board of Trade and 
Lloyd’s rules, the working steam pressure being 90 Ib. per 


square inch. Each pair of engines drives its own pro- 
peller, and either pair is available for dredging. 

On Saturday, the 27th ultimo, the Grangemouth Dock- 
yard Company launched a steel screw steamer named the 
ee a vessel measuring 177 ft. over all by 26 ft. Gin. 
by 10ft. 5in., or 17 ft. to the awning deck. She has been 
built to the order of Mr. J. A. Shepherd for the Bombay 
Steam Navigation Company, and has been specially 
designed for passenger service, for which her accommoda- 
tion will be very extensive. Her fittings will include all 
the latest improvements, and she will be fitted through- 
out with electric lighting arrangements, the contract 
for which has been placed with Messrs. King, Brown, 
and Co., Edinburgh. Messrs. Dunsmuir and Jack- 
son, Glasgow, who are the contractors for the vessel, 
are supplying her with compound engines, which are 
expected to indicate 500 horse-power, and to develop 
a speed of 13 knots per hour. Steam will be sup- 
plied from a double-ended steel boiler carrying a pres- 
sure of 115 lb. per square inch. The vessel is provided 
with seven water-tight bulkheads, and is placed on the 
Admiralty list. 


A steel screw steamer named the Mararoa, a vessel of 
about 2500 tons gross register, was launched on June 29, 
by Messrs. William Denny and Brothers, Dumbarton. 
She has been built for the Union Steamship Company of 
New Zealand, and measures 320 ft. by 42 ft. by 26ft. She 
has a continuous cellular bottom for water ballast. Her 
upper and main decks are complete from stem to stern, and 
provide accommodation for 144 first-class and 109 second- 
class passengers. Messrs. Denny and Co. are supplying 
the vessel with engines, on the triple-expansion principle, 
of about 2600 horse-power, and worked with steam at an 
initial pressure of 160]b. per square inch. Hydraulic 
gear will be fitted throughout the vessel for working cargo, 
raising the anchors and boats, and for steering. Mr. John 
Darling, marine superintendent for the owners, has had 
the vessel in charge during her construction. 





Messrs. W. and D. Henderson and Co., Glasgow, on the 
same day, launched a steel screw steamer named the 
Inistrahull, a vessel of 970 tons gross, and measuring 
231 ft. by 33 ft. by 17 ft. 9in., the owners being the Clyde 
Shipping Company, Glasgow. She will be fitted by her 
builders with triple expansion engines, the cylinders being 
respectively, 25 in., 37 in., and 68 in. in diameter, with 
piston stroke of 48 in. They are intended to indicate 
1200 horse-power, and will be worked with steam at a 
pressure of 130 lb. per square inch. 


On the following day, Messrs. Barclay, Curle, and Co., 
Glasgow, launched the tenth vessel built by them for 
Messrs. R. and J. Craig’s ‘‘ County” Line of four-masted 
sailing ships. She is named the County of Edinburgh, 
and is a vessel of 2060 tons, measuring 275 ft. by 424 ft. 
by 24 ft. 








New Dock IN THE Sotway.—On Tuesday last a new 
wet dock, which has been constructed at Silloth, on the 
Cumberland coast, about twenty miles from Carlisle, was 
opened for shipping. About five years ago the old dock 
was so much damaged by the sea as to become useless asa 
wet dock, and the North British Railway Company, to 
whom it belongs, resolved to construct a new dock fur- 
ther inland, using the old one as atidal basin. The works 
were designed by Messrs. Meik and Sons, dock engineers, 
Edinburgh, and carried out by Messrs. Walter Scott and 
Company, contractors, Newcastle-on-Tyne, at a cost of 
79,000/. for the dock and 11,000/. for the sheds and ma- 
chinery, making the total cost 90,000/. The new dock has 
an area of six acres and has been provided with hydraulic 
cranes of the most approved pattern, railway sidings, and 
other appliances for facilitating the rapid loading and un- 
loading of goods. The dock is entered from the old Mar- 
shall Dock, the entrance to which is 95 ft. wide, while the 
entrance to the new dock is 60ft. wide. The depth of 
water on the sill of the dock at high water of ordinary 
spring tides will be 26ft, Rails are laid around the dock 
communicating with the Silloth and Carlisle branch of the 
North British Railway. 





Mr. JAMES Kitson.—It is with regret that we announce 
that Mr. James Kitson, of Leeds, died on Tuesday last. 
He was in the seventy-eighth year of his age, and had 
been for some time in failing health, so that his decease 
was not unexpected by his friends. Throughout a long 
life he had been prominently connected with locomotive 
engineering, and had acquired for his firm a world-wide 
reputation, while his personal influence in Leeds as a 
public and a commercial man was very great. In his 
early days he was a student at the Mechanics’ Institute 
there, and when he ceased to be a pupil he fulfilled many 
offices in connection with it, being successively committee- 
man, honorary secretary, and president. He commenced 
business in partnership with Mr. Laird at the Airedale 
Foundry, and the concern grew rapidly. After a time 
Mr. Laird withdrew and Messrs. Thompson and Hewit- 
son entered the business, the latter having been an ap- 
—— with the firm of Stephenson, of Newcastle. 
iventually these gentlemen left, and Mr. Kitson’s sons 
joined him, the Monk Bridge Iron Works being pur- 
chased at thattime. Mr. Kitson’s commercial operations 
were not confined to locomotive building. He was on the 
board of the North-Eastern Railway, and a director of 
the Yorkshire Banking Company. e@ was a magistrate 
for the borough of Leeds and of the West Riding. By 
his first wife he has six children; Mr. Fred. W. Kitson 
(who died in 1877), Mr. James Kitson, Mr. T. Hawthorn 
Kitson, Mr, Arthur Kitson, Miss Mary Kitson, and Miss 
Emily Kitson. By his second wife, who is living, there 





are four young children. 
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BILGRAM’S BEVEL GEAR 


ENGINEERING. 





CUTTER. 
















WE reproduce from the American Machinist the accom- 
panying illustrations and particulars of Bilgram’s bevel 


gear cutter. Our contemporary says: 

“*TIn the manufacture of machine tools it rarely happens 
that so radical a change of applied principles is made as 
has been done in this machine. The difficulty of making 
correct bevel gears is known to all who have had expe- 
rience in this direction. The principal difficulty is that 
in the correctly formed tooth of a bevel gear the curvature 
of the sections from end to end is not uniform, and hence 
the application of formed tools cannot give correct results. 
The principle of what might be called a radial or polar 
planer, where the motion of the tool is invariably directed 
to one point—i. e., the apex of the gear, with a lateral 
swinging feed motion, guided by a template—can advan- 
tageously be applied only to large gears; while for the 
manufacture of correct smaller gears, say below 15 in. or 





16in. diameter, no cheap and adequate means has been , 


known. The machine shown in the engraving seems to 
completely fill this void. 

“*The principle of the machine can, perhaps, be best 
explained as follows: It is possible to make with any 
system of interchangeable gears a rack which will cor- 
rectly gear with any wheel of the set. Any wheel that 
gears correctly with this rack must, therefore, also gear 
correctly with any other wheel of the set; and from this 
it follows that if any number of wheels are made to gear 


| rights to a semicircular horizontal plate, which can be 


correctly with this rack, they must also gear correctly | 


with one another. If the wheels were to be made of some 


soft material, say wax, the teeth could be formed by | 


simply rolling the blank into the rack, care being taken 
that the pitch line of the blank will roll on that of the 
rack without slip. The desirable clearance can be ob- 
tained by giving this rack just the converse of clearance. 
Gears are, however, made of material that cannot be re- 
moved by pressure, and the process must therefore be 
modified. Phe teeth of the rack might be made of har- 
dened steel, with sharp edges at the ends, and by giving 
them a lateral motion the material could be cut away 
instead of being pressed to one side. The diagram above 
shows distinctly how the tooth of an involute rack would 
cut its way through the rolling blank, thus forming one of 
the spaces between two teeth. 

“This is, in fact, the process by which this gear cutter 
accomplishes its work. The cutting tool represents one 


tooth of a rack pertaining to an interchangeable set of | 
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gears, and it obtains a reciprocating motion in the manner 
of a shaper tool, while the blank receives a movement as 
though it were rolling on its pitch surface. In bevel gears 
the tool representing the rack tooth, while cutting, passes 
through the varying depths or pitches; therefore the 
straight line, or involute rack tooth, is the only available 
one for this purpose. The tool, instead or running parallel 
with the pitch line, must run parallel with the bottom of 
the space. This will be more readily understood if it is 
considered that the rack of a bevel gear is nothing else 
but a bevel gear forming a pitch angle of 180 deg. at the 
apex, or a flat, circular disc with teeth converging from 
the circumference towards the centre. The tool, in cut- 
ting, should follow the outline of the teeth of this imagi- 
nary plane wheel ; and it is evident, therefore, that only 
one side of the converging space can be formed correctly 
at a time. } 
“The machine, then, consists of two principal parts— 
the shaper, which holds and operates the tool, and what 
may be called the evolver, which holds and moves the 
blank. In order that the blank shall imitate the move- 
ment of a rolling cone, the axis must, in the first place, 
be moved in the manner of a conical pendulum. To | 
accomplish this, the bearing of the arbor which carries the 
blank is secured in an inclined position between two up- 


oscillated on a vertical axis passing through the apex of 
the blank. To complete the rolling action, the arbor 
must, in the second place, receive simultaneously the 
proper rotation, and this effect is produced in the machine 
by ned a portion of a cone (corresponding with the 
pitch cone of the blank) attached to the arbor, and held by 
two flexible steel bands stretched in opposite directions, 





| thus preventing this cone from making any but a rolling 2 
motion when the arbor receives the before-described | attested by the experience of those who have cut 12-tooth 


conical swinging motion. 


| bands is of course attached to the cone, while the other is | 


attached to the framework of the evolver. 
‘* Mathematically speaking, a cone does not terminate | 


at the apex, but is extended beyond, and thus consists 


of two opposite sides or surfaces meeting in the apex. | pinion. 


| 






One end of each of the two | involute pinions. 


ment of the semicircular plate which supports the inclined 
arbor, thereby producing a slowly progressing rolling of 
the blank, while the reciprocating tool forces its way 
through the metal. The feed can be reversed by the 
turning of a knob, or disengaged altogether, permitting 
the blank to be rolled to the one or the other side by a 
hand-crank. 

“The arbor carrying the blank can be rotated inde- 
pendent of the rolling cone by means of a wormwheel, 
worm, and index plate, which enables the blank to be 
presented to the cutting device at properly spaced divi- 
sions corresponding with the number of teeth of the de- 
sired wheel. 

‘Tt is essential that the tool should be so adjusted that 
the lowest point of the cutting side should move exactly 
towards the apex of the blank, and, in order to set the 
tool, a gauge is provided by which the tool can be ad- 
justed. A distance block is used between this gauge and 
the tool ; this mode admits of a high degree of accuracy, 
since variations of distances can readily be detected by 
the touch when the eye ceases to discern. 

‘“*When a wheel is to be cut out of the solid, the tool 
is at first adjusted at a slight distance from its correct 
position, and after each cut the feed motion of the evolver 
causes the blank to slowly roll, and allows the tool to cut 
out the stock in the manner shown in the diagram. All 
spaces are now treated in the same manner by using the 
index device, whereupon the tool is properly adjusted for 
one and then for the other side, each adjustment being 
followed by a repetition of the process inorder to finish 
both sides of the teeth. 

“‘In securing the blank to the arbor, great care must 
be exercised in placing the apex exactly in the centre of 
the evolver. A special device enables the operator to 
gauge the distance of the ends of the teeth from the 
centre of the evolver, and, whenever this distance agrees 
with that calculated from the drawing, the apex of the 
blank is in its right place. 

**The inclination of the arbor which holds the blank is 
made adjustable, so asto adapt it to the angle of the de- 
sired gear. This adjustment must be exactly concentric 
with the centre of the evolver, i.¢., the apex of the blank. 
The rolling cone is made detachable, in order that it may 
be replaced by such cones as correspond with the angle of 
the blank to be cut ; but as the number of cones required 
would be unlimited, means have been devised to make a 
limited number of cones suffice. 

“The tool consists of a triangular bar of hardened 


| steel, forming at the point an -_— of 30 deg., 15 deg. on 


each side, and held by a special holder. By grinding, it 
can be more or less truncated to suit the pitch of the gear 
to becut. By this form of tool a much higher degree of 


| accuracy is attainable than with tools having curved faces 


made to a gauge. The proper up and 
down and sideway adjustment is effected 
by two slides working at right angles, and 
operated by screws. The clamp which 
fastens the tool-holder is so constructed 
that it also clamps these said slides to the 
apron, securing the necessary stability. 
The apron is fitted with great care; the 
box in which the apron wcrks is made in 
parts, and the faces are turned true with 
the pinholes, in order to get these faces 
exactly at right angles with the pin. The 
latter is fast in the apron, and revolves in 
the two sides, in which it has taper fits that 
the wear may be taken up. A device for lifting the 
apron during the return stroke prevents the dragging of 
the tool. The oscillating movement of the connecting 
rod is employed for this purpose, by having a bar hinged 


| at one end to a clamp which can be shifted on the con- 


necting-rod, while the other end impinges on the apron. 
By a lifting of the crank end of the connecting-rod, the 
loose end of this bar is pushed forward and the apron is 
lifted. It is easy to so adjust the clamp that this lifting 
action will occupy the time of the return stroke. 

‘*The tool bar is moved by a Whitworth quick-return 
motion, which is attached directly to the belt pulley. A 
double countershaft connected by cone pulleys is employed 
to change the speed if a shorter or longer stroke is de- 
sired. 

** Gears cut on this machine are practically as nearly 


perfect as it is possible to produce plane surfaces on a 
| planer. 


For this reason a careful preparation of the 
blanks is essential. 


“One feature of involute gearing, which in practice is 
5 r 


| often troublesome, can be fully met by gears cut by this 


machine in a manner to be described. Whenever a 
pinion with a comparatively small number of teeth gears 
with a large wheel, there is a tendency of the points of 
the teeth of the wheel to cut into the fianks of the pinion. 
Reuleaux recommends that the number of teeth of the 
smallest gear of a set of interchangeable wheels should 
not be lower than 30. In practice this defect is, however, 
hardly noticeable when the number of teeth is not lexs 
than 20, but for a smaller number it becomes perceptible. 
In spur gearing the difficulty is generally met by giving 
the teeth of pinions more than the theoretical rounding ; 
but this expedient is not a perfect cure, as may readily be 


Bevel wheels being always made in 
pairs, the above difficulty can be overcome by making the 
tooth-face of the wheel shorter than usual, i.e., by cutting 
it off at that point of the face-involute which, in running, 
will come in contact with the root of the involute of the 
ini By the extent to which the face of the wheel 


Basing on this principle, the rolling cone above described | teeth is shortened by this measure, that of the pinion 
is placed on the side of the apex opposite that on which | teeth is increased, and the flanks are made to correspond. 
It is evident that where this correction has been applied, 

itch line of the pinion is nearer to the base of the 
B and that of the wheel nearer to the top than in 


the blank is placed, in order to avoid an interference with | 
the tool. ; 
‘The feed mechanism effects a slow intermittent move- 
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teet. 
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the ordinary practice. Brehmer Brothers, Philadelphia, 
have several of these machines in operation, cutting 
gears,” 








TOPOGRAPHY OF MACHINES.* 
By OBERLIN SMITH. 

THE object of this paper is to briefly call attention to the 
loose system, or rather entire lack of system, prevailing in 
our draughting-rooms and machine shops, in writing and 
speaking of the relative locations of the various parts of 
machinery. 

In designing and building a new machine, especially if 
of a new type, numerous verbal explanations are neces- 
sary—from designer to draughtsman, and from either, or 
both; to pattern-makers, machinists, and other artisans. 

hese may be written or oral, but are usually both. 
They should, however, in all cases, be of such a character 
as to be clearly expressed in words alone, without the 
need of arbitrary signs in writing, or gestures in speak- 
ing. Thus in these days when time is so valuable a com- 
modity, especially with the higher grades of workers, 
much of it may be saved if a designer can verbally express 
his ideas without ambiguity--perhaps to a stenographer 
for record—-perhaps through a telephone to a distant 
assistant. 

To carry out this matter to an ideal state of perfection 
would involve a reform in mechanical nomenclature and 
the coining of a number of new words, together with the 
establishment of a system by which any part of a ma- 
chine could be definitely located and its entire construc- 
tion described in a table of words and figures, without the 
use of any drawings at all. Such a scheme is briefly out- 
lined further on, and its partial application to actual 
work, but: a more important purpose of this paper is to 
urge a reform in the use of a few words pertaining to loca- 
tion and motion which are commonly employed by 
draughtsmen and machinists in a very ambiguous way. 

An instance of this is where some point on a drawing is 
spoken of as tothe right or left of some other given point or 
line, because it appears so upon aside view, while, in the 
machine itself, it is really backward or forward of the 
given point or line. Another instance is where some 
member of a machine is supposed to have considerable 
individuality of its own, and has some important side, 
which its christener chooses to call its front, facing ina 
different direction from the main front of the machine 
itself. This is the case in an ordinary lathe, where the 
main front is towards the operator and where the front 
side of the bed or of the carriage, or the front end of the 
cross slide screw, are very properly spoken of ; yet where 
the terms “ front” and ‘* back” spindles mean, absurdly 
enough, the left and right spindles respectively. Again, 
the right end of the live spindle is usually called its front 
end, while the same term, “‘ front,” is applied to the left 
end of the dead spindle. Numerous odae cases might 
be mentioned that are not less foolish and are even 
more liable to cause mistakes, but these will suffice as 
examples. 

The writer, in his own practice, has found the remedy 
for these evils simple enough by merely establishing the 
following positive rules: 1. Every machine must ions 
some one side assumed as its front, and another side at 
right angles to this, and the one that is usually beneath, 
assumed as its bottom. Opposite to these respectively 
are, of course, the back and the top, while the right and 
left are at the right and left of a person standing in front 
of the machine and facing towards it. This applies to 
stationary machines, and the side assumed as the front 
should usually be that towards which the operator is 
habitually placed. 2. In the case of travelling machines 
such as boats, locomotives, reapers, and other vehicles, 
the end that goes forward must of course be called the 
front. As the operator is upon such a machine (instead 
of outside of it)and with his face forwards, the right and left 
sides are reversed in relation to the front and back. This 
would seem to break up the unity of the system, but it 
need occasion no practical inconvenience if the names of 
the different sides are definitely fixed upon and distinctly 
marked upon all the views in the drawings. 3. In stating 
the location of any part in relation to some other part, or 
to a main centre line, or reference plane, the only terms 
to be used are these six, ‘‘front of,” ‘‘ back of,” “right 
of,” ‘‘left of,” ‘‘above,” “below.” If the point to be 
located is in a diagonal direction from its reference point, 
its place is usually defined by two or more of these rect- 
angular measurements, and not by its diagonal distance. 
In some cases, however, it is more convenient to give its 
actual diagonal] distance and otherwise define its position 
by angular measurement from a rectangular line drawn 
through the reference point. Thus the back gearing 
spindle or ‘‘ quill” of an engine lathe might be located 
as so many inches from spindle axis and so many degrees 
above back, instead of giving the number of inches back 
and up. The former way is here better (as it is in most 
cases of geared shafts) because the actual distance is a 
definite one, being the sum of the radii of two pitch circles. 
Of course these shafts can be located by their axes alone, 
as can all cylindrical, conical, and other round bodies or 
spaces, 

The writer has found this accurate use of terms of great 
advantage in explaining new work to his assistants, and 
has on a quite recent occasion, been enabled thereby to 
have them hurry to completion an intricate machine, the 
design of which he was obliged to leave unfinished when 
starting away for a somewhat prolonged absence. The 
necessary explanations were sent ‘wage by letter and 
partly by telephone, and although the phraseology used, 
with its frequent ‘‘ ups,” ‘“‘ backs,” and ‘‘ lefts,” might 
not have been the most poetically flowing English, yet it 


* A paper read before the American Association for the 
Advancement of Science, Section D, at Philadelphia, 
September 10, 1884, 














had the merit of meaning exactly what it was designed 
to mean, and nothing else. 

The ideal system before referred to is in the same line 
of thought, but goes much further. The idea is to locate 
any desired number of points in a given machine upon the 
same general principle as positions are fixed upon the 
earth’s surface by latitude and longitude, but the direc- 
tions of measurements would be at right angles to each 
other, and would be three in number, that is, until such 
time as Section D of the American Asscciation shall have 
reached a state of development in pure mathematics which 
will justify it in calling for measurements in a ‘‘ dream- 
— as Professor Proctor has aptly called it, of more 
than this number of dimensions. 

In this system all measurements would be taken per- 
pendicularly from three imaginary ‘‘ reference planes,” 
which would preferably, in most cases, be exterior to the 
machine and would, of course, be the three adjacent sides 
of an inclosing tube. They could be in any desired posi- 
tion, but would perhaps be as convenient as any way if 
placed at the bottom, left, and back. In such case all 
measurements would be either ‘‘up,” “right,” or ‘ for- 
ward,” and could be conveniently abbreviated as ‘‘U,” 
**R,” and “F,” respectively. Thus it is obvious that any 
desired number of points upon the surface of any member 
of a machine (or, for that matter, any other object) might 
be successively located simply by a line or column of 
figures, representing inches or some other uniform unit of 
measurement, each pi. ixed by one of the three letters 
mentioned above. To avoid writing the letter each time 
it (or the word for which it stood) might be placed at the 
top of a column in which all the figures relating to that 
“‘dimension” might be written. Matters could be still 
more simplified by taking a set of horizontal measure- 
ments all at one given height, which might be expressed, 
once for all, at the top of the column. After these were 
taken another set could be made, in a horizontal plane at 
a distance above the last one which represented the degree 
of delicacy required. For defining the shape of a cast- 
iron frame of a medium-sized machine, for instance, a 
set of measurements at each inch in its height would 
usually be sufficient. 

The method above outlined would, if followed out 
strictly, require a ridiculous number of unnecessary 
measurements if such objects as shafts, pulleys, cog- 
wheels, &c., were to be defined by points upon their 
surfaces. Happily, however, the matter could be enor- 
mously simplified by locating such members of a machine 
by their axes and one of their ends only. Such a system 
would be of extended practical use only by having a ma- 
chine made up of as many standard shapes as possible, 
each of which could be individually located in a very few 
a emma perhaps in some cases angular instead of 

ineal. 

A modification of the proposed exterior reference planes 
would sometimes be desirable by making two or more of 
the planes intersect, and one or more of them lie in some 
main axis or centre line of the machine. This would 
most likely be the case where symmetry of design would 
allow a set of measurements to be repeated in an opposite 
direction. If these were given in detail it would be neces- 
sary to use the words ‘‘ down,” ‘‘left,” and ‘ back,” as 
well as “‘ up,” ‘‘ right,” and ‘‘ forward.” These could be 
expressed as *‘ D,” ** L,” and “ B,” respectively, unless it 
should prove better to use only the first given set of 
letters, and put minus signs in front of them when re- 
verse directions were to be given. 

This topographical system, so to speak, has not yet been 
worked out by the writer to the stage that fits it for shop 
practice, but he is studying the subject, as he has 
leisure, and hopes at some future time to get it into 
good shape. As outlined above it is in a very crude con- 
dition, but the principle is capable of wide application in 
practical engineering, as combined witha system of draw- 
ings, if not actually supplanting them. The writer has 
frequently found it very useful in “figuring up” rough 
sketches and memoranda of an existing machine, which it 
was desirable to add to, alter, or reproduce, and of which 
drawings had to be made. In such a case the floor an- 
swered as one of the reference planes, while a side and rear 
wall, or in lieu thereof, a pair of large drawing boards, 
fastened in a vertical position at right angles to the floor 
and to each other, answered as the other two planes. For 
taking the measurements, a large ‘‘surface gauge” or 
‘*scribe block,” together with a graduated scale of some 
sort fastened for the time being perpendicular to the plane 
from which the distances are being taken, are very conve- 
nient touls. This definite locating of all-important parts 
from common starting places, and independently of each 
other, will be found vastly more accurate and complete 
than the method used by many draughtsmen where a lot of 
measurements are taken at random from some place to any 
place, and where one is apt to tind afterwards, when too 
late for remedy, that some ‘* key-note” in the survey has 
been left out entirely. 

In plotting down such a survey as has just been re- 
ferred to, it will be found of great benefit to use cross- 
ruled drawing paper, preferably graduated to inches and 
their halves, quarters, and eighths, the inch lines being 
the heaviest. These lines should be numbered from one 
edge of the paper each way; and their use is just a3 im- 
portant as are the lines of latitude and longitude in copy- 
ing a map drawing. 

fn conclusion, the writer would say that no new prin- 
ciples are here claimed, but merely the application of 
some very old ones, and as yet in a somewhat imperfect 
way, to the ordinary operations of machine shop practice. 
Such a reform as is herein foreshadowed is most urgently 
needed as one of the means of systematising the work of 
the mechanical engineer. It is, in fact, only the common 
sense use of methods which have long been employed by 
the geographer, the topographical engineer, and even by 
the landscape gardener and the railway contractor. 
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MACHINE TOOLS. 

9008. G. W. Willforld, Sheffield. Manufacture of 
Plate or Leaf Springs. (8d. 8 Fiys.] June 16, 1884.—The 
spring plates are moved from the bending machine by means of a 
movable carriage running in guides, and fitted with a set of hinged 
bearers, actuated by hand gearing, for lifting the plates and 
depositing them on the table. The table is fitted with one or more 
endless chains carrying adjustable studs and actuated by gearing 
each plate being carried forward separately by a stud until stoppe 
by side bars, which retain it in position while it is being hardened. 
The studs separate the plates during the process of hardening. 
The plates, before hardening, are bent to a less radius than re- 
quired, and when heated to temper them the radius is increased 
in the required degree so that the plates fit one another. (Sealed 
June 5, 1885). 


9034. P.P. Hure, Paris. Feed Gear for Shaping, 
&c., Machines. [td. 8 Fivs.) June 16, 1884.—A guided 
sleeve bracket is free to slide on a vertical spindle mounted in 
the framework and carries a horizontal spindle having on its 
outer end a pulley, and on its inner end a bevel wheel gearing 
with a similar sliding wheel on the vertical spindle. The pulley 
is driven from the spindle of the rotary cutter on a horizontal 
shaft, the weight of the sleeve bracket giving the required tension. 
A second sleeve slides on the vertical spindle, and carries a bevel 
or worm gearing driving a horizontal transverse spindle extending 
through the base of the slide rest, and working by gearing a sleeve 
free to revolve on the feed screw between cheeks limiting its end 
movement. This latter sleeve can be connected to the screw by a 
cone clutch. The clutch may be actuated by hand or by the rest 
itself. The latter gearing may be made double with an intermediate 
clutch so that the feed screw can be driven in either direction. 
(Accepted May 19, 1885). 


10,199. W. F. Gilmer, Birkenhead. Drilling Ma- 
chines. [6d. 8 Figs.) July 15, 1884.—This relates to machines 
specially designed for drilling out holes in large structures, and 
capable of doing a considerable range of drilling without shifting 
the machine from its working position. The drilling tools with 
their actuating gear can be moved longitudinally or transversely 
to the main frame of the machine. The main framework of the 
machine is constructed similarly to the rivetting machine de- 
scribed in Specification 3586 of 1884. Referring to the illustration, 
the frame of the machine consists of two longitudinal girders 1 
united at their ends by cross girders 2. At each end of this frame 
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are a pair of movable cross frames 6 adjustable upon the longi- 
tudinal girders to receive between each of them two or more 
horns 5 projecting from transverse girders fixed to the structure 
to be drilled by tension bolts. The transverse frame 7 is moved 
longitudinally along the main girders by screws 8, and carries the 
drilling tool head which is moved transversely between the main 
girders by screws 10. The drill is fixed in a spindle fitted with 
the usual hand feed screws, and having keyed upon it a grooved 
sheave around which passes the endless driving rope 15, guided by 
sheaves 16, and kept in tension by a weight or other means, 
Several slightly modified arrang ts are described. (Accepted 
May 19, 1885). 


4056. G. W. Budd, London. Driving and Reversin, 
Gear for Slide Rests of Planing Machines, &c. (4. 
2 Figs.) March 31, 1885,—The shaft may be driven either directly 
through a belt pulley keyed thereon or indirectly by means of a 
belt pulley loose on the shaft, and having fixed to it an inter- 
nally toothed wheel gearing through an intermediate pinion with 
a toothed wheel on the shaft. (Accepted May 1, 1885). 


SMALL TOOLS, 


7726. J. W. Phillips, London. Machining Bolts, 
Screws, &c., Studs. (4d. 2 Figs.) May 14, 1884.—A chuck 
adapted to be secured to the lathe mandrel is provided with two 
longitudinal slots by which the article to be operated upon is 
introduced into the chuck, its screwed or cylindrical end being 
passed between the two parts of a die fitted into the conical bore 
of the end of the chuck and adapted to be forced inwards by a screw 
cap to grip the article. (Sealed May 26, 1885). 


9946. A. M. Clark, London. (S. NV. Silver, Auburn, 
Maine, U.S.A.) Dog and Driver Lathe Chucks. (6d. 
4 Figs.) July 9, 1884.—The driver is held to the face-plate by a 
stud passing through the face-plate and a lug on the driver. The 
dog or carrier is placed between jaws projecting from the driver. 
When the lathe is started, the driver adjusts itself to the dog, so 
that the jaws press equally on the parallel sides of thedog. (Sealed 
June 23, 1885). 

12,149. J.C. Bauer, Brockley, Kent. Lathe Chucks, 
(3d. 4 Figs.) September 8, 1884.—Three or more suitably shaped 
cams having roughened edges turn on pivots fixed to the face 
espe of a lathe in such manner that the size of the space inclosed 
by the cams can be varied by turning them on their pivots. The 
cams have roughened edges, and are so arranged that when an 
article is placed between them the rotation of the chuck in the 








lathe will cause the cams to grip the article tightly, the grip being 
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increased in prop rtion to the resistance of the article to 
(Sealed June 9, 1835). 

. H. Horner and W. Adcock, Loughborough. 
aiendin , Boring, and Finishing Tools for Lathes. 
(6d. 12 Figs.) April 2, 1885.—Sliding cutters project from either 
side of one end of a flat bar, and are expanded or contracted by 
means of a double wedge sliding in the centre of the flat bar, and 
operated by a screw also mounted in the centre of the bar. (Sealed 
June 2, 1885). 


turning. 


HAND TOOLS. 


6964. G. B. Taylor, Birmingham. Machine Vices. 
(6d. 14 Figs.) April 29, 1884.— The body of the vice consists of 
the ordinary base to which is attached the fixed jaw, and on which 
slides the loose jaw. Sliding on the base is also a grip plate hav- 
ing teeth taking into ratchet teeth on the base, and preventing 
the grip plate from being moved away from the fixed jaw so long 
as the teeth are in gear. The loose jaw slides on the base 
and is constructed to swivel on its centre so that it will adjust itself 
to any inequality of the work to be gripped. The tightening 
screw of the vice is carried by the grip plate, the axis of the 
screw being at a higher level than the middle of the fixed and 
movable jaws, 80 that the article to be held is pressed upon the | 
body of the vice. (Accepted April 28, 1885). 

9054. J. E. Walsh, Halifax. (C. C. Flamme, Hof, Bavaria.) 
Screw Stocks. (4d. 7 Figs.) June 17, 1884.—The forward | 
motion of the dies is effected by inclined surfaces on a ring 
operated by worm gearing. By means of a lever whose pointed | 
end takes into a notch in a movable cover, the dies are pushed | 
back so that the stocks can be raised from the cut screw. (Ac- 
cepted May 29, 1885). 

9178. J.B. Adams, Liverpool. Apparatus for Dril- 
ling, &c. [6d. 13 Figs.) June 19, 1884.—This relates to ratchet | 
braces and consists in providing means whereby they are given a | 
continuous action through a single lever. Referring to the illus- | 
trations, a toothed wheel b is keyed on the drill-stock or holder a. | 
The lever handle c is adapted to rotate around the, stock a and is | 
provided with aspring pawl d which is hung on to the bolt e so | 
as to swing between the sides of the fork of the lever ¢ and take | 
into the teeth of the wheel b. The tool-holder a@ is fed up to its | 
work by means of the screw 4 operated by means of a spanner | 
acting on the nut A. The holder a is also provided with two side | 
plates i, one on either side of the lever c, and carrying a secondary | 
spindle on which is mounted a loose toothed wheel / gearing into | 
the wheel ). On either side of the wheel! working on the | 
spindle is an arm a, and between the arms is a spring pawl | 
n, carried by the bolt o, 'and placed reversely to the pawl | 
ro 





fig.] 


o 











d, The arms m are operated by a link p from the lever c. 
The spindle is provided with a back centre and _ feeding 
screw similar to the holder a, the screws being of the reverse | 
pitch and connected together by gearing as shown (Fig. 2). | 
It will readily be seen that by giving a reciprocating motion to | 
the lever c, a continuous motion will be given to the drill holder | 
a, and that by operating the feeding screw both back centres will 
be forced outwards to give the feed. A second drill may be 
placed in the spindle if desired to drill two holes at once. | 
The two feeding screws may be replaced by a single screw, the | 
spindle sliding in a cap attached by a guide to the back centre of | 
the drill-holder. Instead of using two back centres, a holder may | 
be substituted for the back centre of the spindle, the back centre 
of the holder working on an arm attached to the holder. A pro- | 
longation of the holder passes through the spindle, which in this | 
modification is made hollow. (Sealed June 16, 1885), 


10,593. C, F. Roden, Shoeburyness, Essex. Adjust- | 
able Spanners. j6d. 3 Figs.} August 6, 1884.—A_ hollow | 
stem with a jaw at one end slides on the cylindrical stem of a | 
second jaw, so that the distance between the jaws can be varied. 
The adjustment is effectcd by means of a screw prevented from 
endwise movement in the hollow stem, and screwing into the end 
of the cylindrical stem which is formed asa nut. The head of the 
adjusting screw is perforated so that it may be operated by a 
‘“‘tommy.” <A guard is arranged round the head of the adjusting 
screw, so as to prevent accidental change of adjustment. (Accepted 
May 22, 1885). 


4153. J. B. Adams, Liverpool, Tube, &c., Cutter 
to be used in Screw-Cutting Stocks and Dies. (6d. 8 
figs.) April 2, 1885.—A cutter fits in the outer end of the outer 
die piece, that is, the end furthest away from the adjusting screw. 
The tube to be cut is inserted between the end of the slot in the 
185). and the die piece carrying the cutter. (Accepted May 1, 

J). 





MINING APPARATUS. 


14,218. J. Davison, Newcastle-on-Tyne. Feed Mo- 
tion Mechanism for Rock Drills, &c. [6d. 4 Figs.) Octo- 
ber 28, 1884.—The drill is fed forwards by means of a screwed spindle 
and a nut; the spindle and nut being both mounted in the 
frame of the drill and revolved at different rates, the feed 
depending on the difference of their speeds. The mechanism for 
driving the nut and screw is worked by spring pawls taking into 
recesses in wheels so that the motion of the screw spindle can be 
reversed. (Accepted May 15, 1885). 


947. J.G. Cranston, Newcastle-on-Tyne, and T. 
Heppell, Birtley, Durham. Cutting or Boring Coal, 
Stone, &c. (6d. 3 Figs.) January 22, 1885.—This relates to 
the carriage on which the cylinder of the apparatus is mounted. 
Referring to the illustration, the movable motive cylinder is 
mounted on a carriage A, which consists of a rectangular frame 
mounted on wheels C, one or more of which are fitted with 
cog teeth D gearing into rack rails. On the axle of the wheel 
Dis a wormwheel h operated by a worm on the shaft of the 
handwheel j. The intermittent or turning action of the drill is 
regulated by means of a connecting-red k worked from a crank- 
shaft m operated by bevel gearing H from the handwheel shaft. 
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flexible hose. The connecting-rod k& is thrown out of gear by 
sliding back a lever, the cylinder being fed forwards by a few turns 





of the handle j. The worm can readily be thrown out of gear. 
(Accepted April 28, 1885). 

4050. W. R. Willetts and H, Ball, Stamford, Conn., 
U.S.A. Rock Drills. [6d. 4 Figs.) March 31, 1885.—The 
construction of the drill is clearly shown in our engraving. The 
operation is as follows: The motive fluid being admitted to the 
chest, rushes through one of the ports H, say the right-hand port, 
and forces the piston towards the left. As the piston passes 
the middle of the cylinder, the right-hand pin K is lifted by the 
incline on the piston and operates through the rock shaft I the 
valve G which cuts off the steam to the right-hand port H and 
admits it to the left forcing the piston to the right, the exhaust 





steam escaping by the exhaust. When the piston is at the end of 
its stroke, left-hand pin K is operated by the incline on the piston 
and the valve is forced back by means of the rocking shaft to its 
original position. As the piston makes the return stroke, the 
spirally grooved rod E, with which the piston engages, is held by 
means of a ratchet wheel O and spring pawls, so that as the piston 
moves towards the right, the piston and piston-rod turn upon the 
grooves of the rod E. When the piston moves towards the left, 
making its working stroke, the ratchet is free to turn so that the 
blow is straight, the red E being rotated and operating through 
gearing the feeding screw. (Accepted May 1, 1885). 

4112. W.A.Koneman and H. H. Scoville, Chicago, 
U.S.A. Ore Concentrators. [6d. 18 Figs.) April 1, 1885. 
--The object is to produce a machine so adjustable in all its 
motions, viz., length of stroke or oscillation, speed of stroke, height 
of lift and drop, speed of belt, travel and inclination of belt, as to 
meet the requirements of different ores due to their specific 
yravity, composition, richness, and degree of fineness. (Accepted 
May 8, 1885). 


ROLLING, FORGING, &c., MACHINES. 


8428, A.Marklin, Hoerde, Prussia. Finishing Rolls 
for the Manufacture of Iron Railway Sleepers. (6d. 
5 Figs.) May 30,1884.—The last groove of one of the finishing 
rollers is provided with recesses corresponding to the portions of 
the sleeper which are to be raised, and the co-operating part of 
the other roll is provided with projections corresponding to the 
recesses. There isthus formed in the top of the sleeper during the 
rolling operation raised and inclined portions serving as bearing 
surfaces for the foot of the rails. (Sealed May 29, 1885). 


9492. H. J. Haddan, London. (i. Sack, Plagwitz- 
Leipzig) Rolling Mills. [6d. 3 Figs.) June 27, 1884.— 
Friction rings are combined with the rolls, and have their axes in 
the same plane as the axes of the rolls, but at any desired angle 
with them, so as to touch them where they press the metal bar 
passing through them. These rings are set in motion by the pres- 
sure of the rolls. Their surfaces are shaped to produce the re- 
quired impression on the metal bar. (Sealed June 19, 1885). 


15,391. G, Glossop and . H. Stacey, Sheffield. 
Steam Hammers. (tid. 2 Figs.| November 22, 1884,—To the 
ordinary valve motion is attached a short arm having at its ex- 
tremity a slide block sliding on an inclined plane fixed to the tup. 
The valve is cylindrical, and is made with its lower face of larger dia- 
meter than that ofthe upper, so that the steam tends to keep it 
down. Thus as the steam enters the valve box, the valve is forced 
downwards and opens the bottom port to the steam, causing the 
tup to rise and force back the slide block, raising valve rod and 
valve and opening the upper port to the steam, which causes the 
tupto descend. The steam then causes the valve to again descend. 
The hand motion is obtained by a vertical rod held directly under 
the valve rod and operated by a lever. When this rod is raised in 
contact with the valve rod, the pressure of the steam will keep 
the two incontact. (Accepted May 19, 1885). 


1167. H. J. Haddan, London. (R. and M. Mannesmann, 
Remscheid, Germany). Rolling Metal. (8d. 10 Figs.) January 
27, 1885.—The pieces to be rolled are passed once between two or 
more rollers without reversing the motion of the rollers. A rope- 
like twist, as regards the outer fibres, is imparted to the pieces to 
be rolled. The speed of the feed of the blank is instantaneously 
reversible and variable. Processes for producing particular objects 
are also described. (Sealed May 29, 1885). 


CRUSHING, GRINDING, &c., MACHINES. 


8286. J. Weber-Rothmund, Uster, Switz. Roller 
Mills for Grinding. (6d. 7 Fiys.) May 27, 1884.—The 
springs or weights forcing the rolls together can be released 
simultaneously with the stopping of the feed by means of a handle 
and suitable connecting gear; the coupling between the feed 
roller and driving mechanism being thrown out of gear. This may 
be effected automatically when the feed hopper is empty. Means 
are provided for quickly and readily setting the feed slide. (Ac- 
cepted March 24, 1885). 


8993. H. H. Lake, London. (La Société Bertet et Sisteron, 
Paris). Crushing or Pulverising Machines, [10d. 6 
Figs.) June 14, 1884.—The pulverising or crushing is effected by 
the combined action of a revolving drum or cylinder upon which 
a second cylinder is revolved, and to which second cylinder a 
reciprocating motion is imparted in the direction of the axis of 
the first cylinder. The second cylinder has its axis at right angles 
to that of the first, and is shaped for the progressive crushing of 
the material under treatment. (Sealed June 23, 1885). 


9856. J. Imray, London. (IH. Simon, Wiessbad, Switz.) 
Three-High Roller Mills for Treating Cereals, [2d.) 
July 7, 1884.—The cross feed channels of these mills are provided 
with a distributing plate arranged so that the material falling upon 
it from the crosschannels shall be more or less evenly distributed 
over the feed-plate to the lower nip. (Sealed June 5, 1885). 





The air supply is connected to the supply pipe by means of 


14,365. W. Dawson, London. Mills or Triturators 


for Reducing Cement, &c, (6d. 1 Fig.) Oct. 30, 1884.—The 
mill is provided with copper surfaces which become impregnated 
with particles of the material under treatment, and help to effect 
their reduction. The mill is constructed with a conical or co- 
noidal part corresponding to the bedstone and arranged with its 
smaller diameter uppermost, Over it is a hollow conical or co- 
noidal runner. The male cone and the runner are formed with 
annular recesses near their base to receive annular bands of copper 
arranged face to face ; the material being first treated between 
the upper portions of the cones, and finally between the lower 
pron parts. (Accepted April 21, 1885). 


15,521. T. Archer, Gateshead-on-Tyne. Crushing 
Ores, &c. (6d. 3 Figs.) November 25, 1884.—A lever acted 


upon by a cam or eccentric operates a movable jaw through a 
toggle. Referring to the illustration, the fixed jaw D is supported 
by the framing of the machine, and the movable jaw E is sus- 
pended upon an axis ¢ in the framing, so that it can be vibrated. 
The vibration is effected by means of a lever F mounted at one 











end on an axis f, and bearing at its other end upon a cam surface 


on the main shaft. A toggle or thrust piece I is interposed be- 
tween the back of the movable jaw and the front of the lever F. 
The return motion of the jaw is insured by a rod j and springs /, 
the nuts retaining the springs being secured by a weighted lever m. 
(Accepted May 5, 1885). 

2516. W. R. Lake, London. (4. Zipser, Vienna). Grind- 
ing Mills. (6d. 6 Figs.) February 24, 1885.—The grinding 
discs of chilled iron or steel, or other suitable substance, are 
formed with grooved surfaces, and rotate in the same direction 
with differential velocities, the grinding surfaces partly cutting 
and partly crushing the materials to be reduced. Several adjust- 
able grinding rings may be arranged upon each grinding disc. 
(Sealed May 29, 1885). 

4825. W. R. Lake, London. (H. Seck, Dresden, Germany). 
Roller Mills. (6d. 4 Figs.) April 18, 1885.—This relates to 
roller mills in which an intermediate roll is journalled in fixed 
bearings, whilst upper and lower rolls are journalled in bearings 
moving in cevtheal aihden. In order to relieve the bearings of the 
two latter rolls from pressure, an endless flexible leather belt passes 
over guide pulleys and over pulleys on the roller shafte, which are 
thus driven at the same speed andjdrawn towards the intermediate 
roll. The material to he ground is fed to the lower pair of rolls 
by centrifugal apparatus, as described in Specification 4169 of 1880, 
there being separate feeds for the upper and lower pairs of rolls, 
without crossing feed conduits. (Accepted May 22, 1885). 


PUMPS. 


7953. F. Bosshardt, Manchester. (C. Hoppe, Bocken- 
heim, Germany). Rotary Blowers (6d. 6 Figs.) May 12, 1884. 
-—A pair of revolvers mounted on separate shafts rotate in opposite 
directions in a double cylindrical casing, and in order to obtaina 
steady working and a uniform air delivery, the revolvers are ar- 
ranged in sections and are fitted on their shafts in such positions that 
the different sections come into full gear at different times and 
equal intervals during the whole of their revolutions, The sides 
of the casing are made adjustable so that they bear against the 
periphery of the revolvers and form a good joint. The teeth of 
the revolvers may be formed hollow and filled with a lubricant, or 
the air forced by the blower acts on the surface of the lubricant 
in a reservoir and forces it gradually into the casing. (Sealed 
May 15, 1885). 

9707. G. Weir, Glasgow. Steam Pumps. [6d. 4 Figs.} 
July 3, 1884.—The valve of the steam cylinder is acted on by 
means of an independent rotating crankshaft operating through 
differential levers acted on by the piston-rod. The pump barrel is 
vertical and receives the water at its upper end, and discharges it 
at its lower end. The piston consists of a packing ring capable of 
moving between parts fixed on the piston-rod, so as to open a 
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through passage when rising and close it when descending. 
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Re- 


ferring to the illustration, the valve 20 is worked by a crank 7 on 
the end of a shaft rotated bya small steam cylinder 9 arranged to 





drive a crankshaft 10 having on it a worm 11 gearing with a worm- 
wheel on the crankshaft 7. 


Each crank is connected by a link 12 
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the other end to block on the piston-rod 19. The steam will be 
admitted to the cylinder 5 only if the crank 7, by continuing its 
motions, neutralisesthe reverse tendency due to the movement of 
the piston-rod. Ifthe piston moves the faster, the crank 7 acts to 
cut off steam, The illustration clearly shows the construction of the 
bucket, the water being admitted to the cylinder at the top, and 
passing out at the bottom, the rings 24 operating to close the pas- 
sages through the pistons, and the ring 23 limiting its movement. 
(Accepted May 5, 1885). 


9609, C. Eichler, Vienna. Valve Apparatus for 
Distributing Steam in Pulsometers and other Steam 
Pum (6d. 9 Figs.) July 1, 1884.—The device for distri- 
buting the steam is mounted on pivots or on an axis situated at 
any desired height above its centre of gravity, so as to convert it 
into a freely oscillating pendulum. The time of oscillation is in- 
dependent of the length of the arc through which it travels, but 
dependent upon the length of the pendulum, so that for any given 
length corresponding to a desired rate of alternation of the dis- 
tributing valve, any desired amount of travel may be given to the 
valve. (Accepted May 8, 1885). 


1586. F. Ball and W. Horton, Stratford-on-Avon. 
Pumps. (Sd. 9 Figs.) February 5, 1885.—This relates more 
especially to pumps for raising sewage or such like semi-liquid 
matter. Referring to the illustration, which clearly shows the 
construction of the pump, when the piston k descends, the water 
contained in the cylinder under the piston is driven through the 
valve opening g to the outlet e, the valve f being closed by the 








pressure of the water. The piston, in descending, draws in water 
from the passage d through the valve f?, the valve g being closed. 
When the piston is raised the valve f= is closed, and the water 
above the piston is forced through the valve g* to the outlet e, 
and water is drawn in below the piston from the inlet d through 
the valve f, the valve g being kept closed. In contracted flexible 
flap valves, steel rods or wires are embedded in the india-rubber, 
to that the valve is rigid ‘n one direction and flexible in the other. 
(Accepted April 21, 1885). 

493. W.R. Lake, London. (4. Riedler, Aachen, Prussia). 
Valves for Pumps, &c. (6d. 7 Figs.) January 13, 1885.— 
The valves are adapted to be closed by means of rotating shafts 
carrying cams or eccentrics, which either directly close the valve 
by acting upon valve rods projecting through stuffing-boxes from 
the valve chambers, or indirectly by acting upon transmitting 
levers. The valves are closed at the end of the stroke of the 
piston by the valve gear, andare kept closed during part of the 
back stroke or till the beginning of the following stroke. (Ac- 
cepted April 28, 1885). 

1240. T. H. Thwaites, Bradford. Rotary Blowers 
and Pumps, &c. (6d. 7 Figs.) January 28, 1885.—Bushes 
are fitted on the shaft and in the blower casing, the bush in the 
easing being adjustable by means of'a screwed cap. The bush on the 
shaft rotates within the bush in the casing, the surfaces in contact 
being conical so that any wear can readily be taken up. In con- 
necting a crosshead to the pins, the pins are tapered for a portion 
of their length and work in adjustable bushes in the rod ends. 
The packing for the pistons consists of hinged pieces of suitable 
material forced outwards by springs, or the slips of packing fit in 


grooves in the piston. The blower consists of a series of blowers 
placed side by side and worked by one shaft, the compressed air 
from the first blower passing successively to the second, third, &c., 
and last blower. The blowers are driven by means of an in- 


verted compound vertical engine, having both piston - rods 
secured to one crosshead, from which are worked two connecting- 
rods actuating the pistons of the blower which revolve in oppo- 
site directions. (Sezled June 2, 1885). 


3212. H. Davey, Leeds. Double-Acting Pump. [4d. 
3 #iys.} March 13, 1885.—The pump is constructed with two 
barrels, each fitted with a bucket having a passage through it, 
controlled by a valve opening upwards or in the direction of the 
‘flow. The suction inlet to the pump is so arranged that there is 
always liquid ready for starting the pump intoaction. Thesuction 
pipe opens out into a vessel considerably above its bottom, this 
vessel serving to charge one of the pump barrels. (Sealed June 
19, 1885). 

3438. G. Parfitt, Cardiff. Pumping Engines. (4d. 
4 Figs.) March 17, 1885.—Each cylinder performs the double 
function of engine and pump cylinder. The motor piston is con- 
tinued upwards asa trunk, Steam is admitted below the piston, 
and forces the water in the annular space above the piston. The 
return stroke is effected by the other cyljnder. (Accepted April 
21, 1885). 


HAULING, HOISTING, &c., APPARATUS. 


8384. H. J. C. Keymer, Gorleston, Suffolk. Cap- 
stans, &c. [6d. 4 Figs.) May 29, 1884.—The main standard 
is of cylindrical form, and is hollow with a broad flange at the 
bottom, serving asa base-plate to be fastened down to the deck of 
the vessel, and tocarry a pawl and ratchet wheel to prevent the 
return of the barrel or the rollers, which are fitted in an angle 
bracket fixed at the top part of the capstan. The connecting rod 
of the engine passes up through the hollow standard, and works a 
crankshaft suitably mounted at the top, and operating through a 
bevel wheel a ring having bevel teeth on its upper side. The 
ring also has teeth on its under side gearing into a pinion mounted 
in an angle bracket carrying the grooved hauling rollers. The 
barrel may be worked by hand from the crankshaft, or through 
differential gearing for varying the speed. (Accepted March 20, 


1835). 


8623. J.J. Miller, London. Regulating the Pres- 
sure of Water Supplied to Hydraulic Hoists. (6d. 
4 Figs.) June 5, 1884. The pressure in the accumulator or main 
is caused to actuate an engine, the plunger of which is connected 
to a second plunger working in another cylinder; this second 
plunger is employed to produce the reduced or increased 
pressure through a greater or less distance required to raise the 
load ; the two plangers being connected to the opposite ends of a 
lever having an adjustablefulcrum. (Sealed May 26, 1885). 


9619. M. Martin, Bitterfeld, Prussia. Safety Ap-| 
paratus for Lifts. (6d. 5 Figs.) July 1, 1884.—The short 
arm of a lever engages with a ratchet wheel on a shaft, and so 





toa lever 14, one end of which is jointed to the valve rod 16, and 





long as the long arm is held by the winding rope prevents the shaft 
from rotating. Should, however, the rope break, the ratchet wheel 
is released and the shaft is revolved by means of springs causing 
toothed eccentrics to catch into the wooden guiding posts. When 
the cage rests on its supports at the bottom, a stop prevents the 
lever from releasing the ratchet wheel. (Accepted April 28, 1885). 


9736. R. C. Rapier, London. Cranes. [6d. 7 Figs.) 
July 3, 1884.—The cranes are constructed with a cradle suspended 
by two pairs of ropes or chains from the jib in such manner that 
the cradle, when held up to the foot of the crane, shall be in a 
horizontal position so as to allow the trucks being run on to it, 
and in such manner that when released from the foot of the crane 
it shall swing forwards and, towards the end of its forward swing, 
tip up endwise to discharge the contents of the truck. Referring 
to the illustration, the pillar F forming the centre pivot of the 
moving body of the crane is fixed in the centre of upper girders 
D forming a pathway for the rollers of the live ring of the crane 
and fixed on cross girders supported by machine legs from 
the floor of the apparatus, the rollers working between the 
girders D and similar girders G fixed to the underside of the crane 
body. The moving body is fitted with a jib H; and boilers W and | 
a steam engine X are mounted on the tail-piece so that they may | 
form part of the tail weight. The crane is provided with four 
winding barrels each constructed in two parts. The front barrel 





















Seat ae 
I winds the two front chains; the next barrel winds the two 
back chains; the other two barrels are for varying the radius | 
of the jib. The barrels are all controlled by worm gearing, the | 
worms being loose on the engine shaft and fixed thereto by means 
of clutches. The engine shaft is also continued so as to operate 
the central crane-post for working the travelling gear. In 
the floor of the crane is a small turntable towards which a 
number of lines of rail converge, there being two lines 
next the water. The cradle is suspended from the jib by 
four ropes, the two in front of the cradle being attached to the 
front of the jib, and the two behind being attached lower down 
the jib as shown, The cradle is retained in position on the crane 
by a strong frame P provided with guides. When the cradle has 
swung out! and deposited its load it swings back again, anda 
detent on its underside wet into a rack on the frame P, the rack | 
being mounted on parallel links, and lowered by means of a handle | 
to release the cradle. (Accepted May 1, 1885), 


10,236. G. Taylor, Penarth, Glam. Staiths or Ap- 
mime for Raising, Lowering, and Tilting Coal 

agons, &c. (8d. 7 Figs.) July 16, 1884.—The tipping is 
performed by the back hoisting chains. The weight of the plat- 
form and unloaded wagon is counterbalanced. Referring to the 
illustration, the rear framework of the staith is constructed of two 
uprights A of rectangular box section, each composed of four 
upright pieces of | section suitably braced together by plates 
rivetted thereto. The uprights A are strutted and connected to- 
gether at the base, top, and intermediate points by horizontal 
girders. The weight of the rear frame is supported by four pairs 
of wheels, and the frame is constructed with an opening to allow 
the wagons to be run in between the two uprights. The front 
frame is constructed somewhat similar to the back frame, and is 
supported by struts G. Two pairs of horizontal girders are sup- 
ported upon the back and front top girders C, sufficient space 
being left between the pairs to allow each wagon to be raised 
therein if required to be tilted. Guide sheaves are mounted on each 
pair of girders, and over them pass chains connected to the plat- 
form and tothe rams. The hoisting cylinders are placed inside the 
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hollow uprights A, and the tipping cylinders are placed in the 
space between them. Each hoisting chain P is attached to the | 
rear of the platform, and passes over a sheave M at the top of | 
the staith, then under a guide sheave Q, then over one of the | 
sheaves of the hoisting ram, then under a sheave on the | 
tilting ram O, then over a guide sheave 8S, then under a 
sheave on the other tilting ram, then over a sheave on the other | 
hoisting ram, the end being secured to the fixed point. The other | 
chain has a similar course in the opposite direction. The other | 
chains are attached to the front of the wagon, and each passes | 
| over a guide sheave U over a sheave on the adjacent hoisting ram, 
under guide sheaves V to a sheave on the ram of the other hoisting 
cylinder, the end being secured to a fixed point, the course of 
| the two chains being similar, but in opposite directions. A chain | 
| is connected to the bracket carrying the sheaves of the hoisting | 
| rams, and passes over a pulley at the top of the staith, and has a | 
weight attached to it to counterbalance the platform wagon and | 
|rams. The loaded wagon enters upon the platform at the upper | 
| part of the staith, and being heavier than the counterweights, | 








the platform and wagon descend under the control of a suitable 
brake, the tipping being effected by arresting the required counter- 
weights. (Accepted May 12, 1885). 


10,290. J. Formby and C. Keizer, Live 1. 
Trave Cath Hoist Apparatus. [6d. 3 Figs.) 
July 18, 1884.—The cathead is carried in guides, and is traversed 
by a screw shaft operated by a bevel wheel on its end gearing with 
two bevel wheels on a shaft atright anglesto the screw shaft, and 
either of which can be fixed to the shaft by a clutch. (Accepted 
May 12, 1885). 


11,268. G. C. Marks, Handsworth, Staff. Hoists, 
&c. [6d. 8 Figs.) August 14, 1884.—The object is to obtain 
complete control over the paw! and brake of the hoist by means of 
a single lever. By operating on the lever by pulling a cord, the 
paw! is first raised from the teeth of the ratchet wheel, and the 
suspended body thereby allowed to descend, and by further pulling 
the cord, the brake is put into action. (Accepted May 19, 1885). 


12,436. B. Turner, London. Hydraulic Lifts. (6d. 
7 Figs.) September 15, 1884.—The lift is constructed with a mov- 
ing cylinder, the outward movement of which causes liquid to be 
forced into its interior, and so cause the ram which works in it to 
be also forced outwards. Referring to the illustration, the ram 
A works through a gland B at the top of an inner cylinder C which 
is made of two diameters, the upper and smaller working through 
a gland E, and the lower and larger through gland F, The glands 
E and F are in an outer cylinder D. The annular area between 
the two diameters of the cylinder is equal to twice the area of the 
ram. The counterweights are attached to chains passing over 
pulleys and secured to the inner cylinder C. A valve H admits 
water under pressure below the gland F, when the lift is required 
to ascend and allows of the exit of water to the exhaust when the 
lift is required to descend. Holes G through the inner cylinder 
serve to connect the interior of the cylinder C with the upper 
part of the outer cylinder. The water under pressure acts on the 
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bottom of the inner cylinder and forces it to ascend, the water in the 
upper part of the cylinder D being forced through the holes into the 
cylinder C, the ram of which is caused to move outwards. As shown 
the ram moves in the cylinder C twice as fast as the cylinder moves 
in the cylinder D. Ina modification suitable for high pressures, 
the moving parts are counterbalanced by hydraulic pressure. The 
part of the cylinder D above the gland F is bored to fit a piston 
on the cylinder C just below the holes G. The inner cylinder 
works through a gland at the bottom, its diameter at the bottom 
being less than at the middle. A pipe P admits water into the 
outer cylinder just above the gland F, and balances the moving 
parts of the lift. In another arrangement the water acts on the 
whole area of the bottom of the inner cylinder as in the first case, 
Other slightly modified arrangements are described and illus- 
trated. A valve, when the lift is in its lower position, admits 
any air to escape, but is raised to its seat by the water. (Accepted 
May 19, 1885). 

3206. W. Wilkinson, Wigan. Hauling Engines and 
Gear. (4d. 4 Figs.) March 11, 1885.—The crankshaft of the 
combined pair of engines is provided with a worm gearing with a 
wormwheel on a sleeve free to rotate on a vert.cal shaft, and 
carrying the hauling drum. The worm and wormwheel are in- 
closed in a lubricating bath provided with suitable openings and 
stuffing-toxes, The end thrust of the crankshatt is received by a 
series of collars on the journal fitting into recesses in the bearings, 
(Accepted May 5, 1885). 


EXCAVATORS. 
9846. J. F.Sang, London. Excavators for Cutting 








'Trenches. (td. 8 Figs.) July 7, 1884.—The elevator is 


driven from the axle of the rear supporting roller or running 


| wheels either directly or through a second motion shaft. A clutch 


or other coupling is combined with the driving gear of the eleva- 
tor so that it can readily be thrown out of action during trans- 
port. Adjustable props or supports are connected with the main 
framing of the excavator and are capable of being raised into posi- 
tion for supporting the elevator at any desired angle and of being 
removed to allow the elevator to be foldeddown, The delivery 


| shoots are connected with the adjustable framing so as to admit 


of being folded along with the elevator. The front guiding and 
supporting wheel of the excavator is made adjustable vertically to 
regulate the depth of the cut. Two or more disc cutters are 
mounted on an independent shaft situated between the front 
wheel and the plough. (Accepted May 8, 1885). 


SAND BLAST APPARATUS. 


15,980. J. E. Mathewson, Sheffield. Sand Blast 
Process. [6d. 2 Figs.) December 5, 1884.—This consists in 
the employment of a current of air made to act upon the ordinary 
jet of steam and sand in such a manner that while the jet of steam 
gives the velocity to the sand, the current of air moving in a 
different direction carries away the steam before it reaches the 
article operated upon, thus leaving it comparatively cool and dry. 
(Sealed June 2, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 








RoOLtNG Stock In THE UNITED States.—The Illinois 
Central Railroad Company has given orders for the building 
of 500 box cars. Two hundred are to be built at the com- 
pany’s own shops, and 300 by the Pullman Company. 
‘The Chicago and North-Western Railroad Company has 
given an order for 250 flat cars to the Peninsular Car 
Works at Detroit. 
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MIDLAND AND NORTH-EASTERN 
RAILWAYS. 
Roitiine Srock. 

THERE are so many general features common 
to the Midland and the North-Eastern Railway 
systems, and so much similarity in their working 
conditions that some comparisons of the de- 
tails connected with the cost, earnings, and ex- 
penses of their respective rolling stocks, will be 
found interesting. Each of these two companies 
now possesses a larger rolling stock than any other 
company in the United Kingdom, perhaps, in the 
world. This appears to be so both as regards cost, 
as charged to capital, and also as regards aggregate 
numbers. The cost of the two companies’ stocks 
exceeds that of the London and North-Western 
and the Great Western together; while as regards 
numbers, the figures amount to about as much as 
those of all the other English railways together. The 
latter is owing to the fact that both companies now 
themselves own all, or nearly all, the working stock 
of every description in use upon their lines. The 
North-Eastern have for some time owned all the 
wagon stock upon their system, and the Midland have 
about completed an arrangement with their traders, 
by which the privately owned stock has also 
passed into the company’s pessession. The capital 
cost of the stock, the length of line worked, 
the proportion of the different kinds of traffic, the 
accessibility to the sources of supply for the con- 
struction, repair, and running of the stock are alike, 
or at least so much alike that, without being in- 
vidious, it is possible to record, as under, the 
figures taken from the published accounts of the 
companies for the past year, together with the 
various averages and other calculations based 
thereon. 

The following are the figures for the year ending 
December 31, 1884 : 


: North- 
Miles of Line: Midland. Eastern. 
Owned and open 1408 1536 
Worked 1532 1536 
Capital Cost: 
Railway owned and open 56,829,061/7. 49,271,652/. 
Rolling stock we 9,949,4250. — 9,243,4427, 
Per mile worked 64941. 6018/. 
,, train mile me 5s. 11 fd. 7s. 9d. 
Proportion to railway 174 p.c. 18} p.c. 


Earnings: 
Passenger trains 2,335,465/. 1,857, 3787. 





Per carriage Fea ; 616/, 6547. 

+» passenger train mile ... 43d. 45d. 
Goods, &c., trains... 4,994,2697.  4,419,140/. 
Per wagon is 671. 58/. 

»» goods train mile 623d. 76d. 
Total earnings 7,329,7341. 6,276,518. 
Per engine ... ze 4320/. 42701, 

», train mile as 549d. 63d. 
Cost of rolling stock 74 p.c. 68 p.c. 

Running Expenses : 
Wages : 435,553/, 331,148/. 
Per engine ... 2571. 2251, 

»» train mile 3.14d. 3.33d. 
fuel, water, oil, &c. 318,972/. 280,886/. 
Per engine ... : 188/. 191/. 

5, train mile ee ae 2.30d. 2.83d. 
Total running expenses ... 754,525/, 612,034/, 
Per engine ... ° 445/. 416/. 

», train mile 5.44d, 6.16d, 

Repairs : 
Engines ; 414,610/. 
Per engine ... 283/. 

», train mile 4.17d. 
Carriages 122,0897. 
Per carriage ids re 43.0/. 

»» passenger train mile... 2.95d. 
Wagons ‘ sas 350,783/. 
Per wagon ... ~ 291, 4.617, 

», goods train mile 3.93d. 6.03d. 
Total repairs 849,6187, 887,482/. 
Per train mile “a 6.12d. 8.92d. 
Cost of rolling stock 8.53 p.c. 9.60 p.c. 
Life, years ... es BE.Z 10.4 

Motive Power: 
Running and repairs 1,603,143/. 1,499,516/. 
Per train mile 11.56d. 15.08d. 
Earnings 21.9 p.c. 23.9 p.c. 
Numbers : 
Engines... 1697 1470 
Per mile worked iL 96 
Carriages, &c. 3792 2839 
Per mile worked 2.48 1.85 
Wagons, &c. 75,098 76,076 
Per mile worked 49.0 49.5 
Train Miles: 
Passenger, own lines 13,067,406 9,918,743 
Per mile of line 9281 6458 
Goods, own lines 19,078,543 13,955,160 
Per mile of line 3,55 9085 
Total, own lines 32,145,949 23,873,903 
Per mile of line 22,831 15,543 
» engine ... 19,600 16,241 


| 








The actual number of miles run by the Midland 
Company’s trains, including mileage run for other 
companies, was, passenger, 13,561,519; goods, 
19,700,210 ; total, 33,261,729. 

The first point to which attention will be directed 
is the capital charge for the rolling stock now at work 
upon the two lines. The amount is largest upon the 
Midland in proportion to mileage worked, and also 
in relation to earnings. On the other hand, how- 
ever, it is less upon the Midland in relation to train 
mileage, or work done, as also im proportion to the 
cost of the railway by itself. The most striking 
discrepancy in this connection is perhaps the fact 
that a capital cost of 5s. 113d. of rolling stock per- 
forms one train mile on the Midland, whereas on 
the North-Eastern it takes 7s. 9d. to do the same. 
In relation to work performed, therefore, it takes 
nearly 30 per cent. more in value of rolling stock 
upon the North-Eastern than upon the Midland. 
The explanation is not that the North-Eastern have 
charged too much to capital, nor that their plant 
is more expensively constructed, but that their 
traffic is more of a heavy and slow description, is 
conveyed shorter distances generally, and that 
therefore less movement or train mileage can 
be got out of the stock. Earnings of rolling 
stock will be looked at next and generally speak- 
ing the results are such as would be expected. The 
average earnings per engine, for instance, are 
as near as possible alike upon both lines, and each 
engine earns about double its own cost per annum. 
Each carriage on the Midland earns somewhat less 
money than on the North-Eastern, not, however, 
that they do less work in running, but that their 
traffic has more to be competed for and at lower 
fares; whereas, on the other hand, the shorter and 
non-competitive nature of the North-Eastern traffic, 
enables them to fill up the carriages better. The 
Midland wagons each show a better average receipt 
than the North-Eastern, but this comparison is 
probably not quite correct. It appears that the 
Midland Company still pay a large sum, about 
30,000/. per annum, for carriage and wagon hire, 
and inthe figures recorded above their own stock may 
therefore be credited with earnings from traffic which 
it did not actually convey. The more competitive 
nature of the Midland passenger traftic, the lower 
scale of fares, or the less filled trains, must account 
for the smaller rate of earnings per train mile on the 
Midland. With respect to goods train earnings the 
relative positions are very much the same as for 
passengers, the Midland earning ds. 2?d. per train 
mile, as against the North-Eastern 6s. 4d., or about 
20 per cent. less. On the total service, passengers 
and goods, the Midland earn 4s. 63d. only, whereas 
the North-Eastern earn 5s. 3d., or about 15 per 
cent. more. Generally speaking, therefore, the 
North-Eastern obtain better fares and freight rates, 
fill their trains better, and do less unremunerative 
competitive running, and are more able to adjust 


of the traftic. The Midland have more through 
connections to maintain, both of fixed express pas- 
senger and light fast goods trains, whether full 
trains are obtained or not. 

Running expenses of engines exhibit differences, 
but they too are attributable to causes which may be 
explained. For instance, as regards wages connected 
with the working of locomotive engines, the Midland 
show an average of 257/. per engine as compared 
with only 225/. on the North-Eastern, although on 
both lines the average earningsare alike. The work 
done must be the explanation of this apparent 
anomaly, and accordingly we find that each Midland 
engine runs 19,600 miles per annum, while the North- 
Eastern average is only 16,241. The discrepancy 
may, however, be to some extent accounted for by 
the larger proportion of highly trained and ex- 
perienced employés for the relatively faster and 
more worked Midland service. The more running 
that can be got ou lof engines the cheaper the rate 
of expense, is conc usively proved by the fact that 
the Midland engines, which run on an average 20 
per cent, more train miles than the North-Eastern, 
cost for running expenses only 5.44d., as against the 
North-Eastern Company’s 6.16d. per train mile. 

The cost of repairs and renewal of rolling stock is 
a subject which is not to be fairly criticised on the 
figures of so short a period as one year, and more 
especially as great changes have been taking place 
in the constitution and character of the stock. The 
Midland stock proper is comparatively newer than 
the North-Eastern ; but on the other hand they 





have taken over a vast amount of private stock from 
traders, which may be assumed to have been in only 





. . . . | 
the services to the immediate actual requirements | 








indifferent condition. The North-Eastern have been 
carrying out on a large scale the conversion of ob- 
solete into modern and more serviceable wagons. 
Comparisons under this head must be taken, there- 
fore, with some degree of caution. 

It is curious to find that the repairs of engines 
during the past year cost the North-Eastern Com- 
pany as much as 283/. per engine, while the Mid- 
land cost no more than 207/. Similarly the rate 
per train mile was also very much higher on the 
North-Eastern in the proportion of 4.17d. to the 
Midland Company’s 2.53d. The large difference is 
all the more striking considering that the North- 
Eastern engines earn no more and in fact run a very 
much smaller mileage than the Midland Company’s. 
The explanation of so large a discrepancy is not 
altogether apparent. In all probability the North- 
Eastern expenditure has been for some reason 
temporarily increased, the rate of outlay making 
the lifetime of their engines about eight years 
only. The lifetime of modern engines is esti- 
mated in some cases as high as forty years, with 
a running capacity in train miles equivalent to five 
times that now being obtained, on the basis of the 
foregoing figures from the North-Eastern engines. 
Carriage expenditure is more evenly balanced and 
calls for noremark. It would be interesting, how- 
ever, to know the lifetime of carriages on these 
great lines. Wagon repairs show a very striking 
difference, and here again we find the expenditure 
very high on the North-Eastern, the rate per train 
mile exceeding that on the Midland by over 50 per 
cent., although when calculated per wagon the dif- 
ference is about 8 per cent. only. Taking engines, 
carriages, and wagons together, repairs and re- 
newals cost the Midland 6.12d. per train mile, 
while upon the North-Eastern the rate is as high 
as 8.92d., or about 46 per cent. in excess of the 
Midland. In proportion to capital cost, the North- 
Eastern outlay is also highest, making the lifetime 
of their whole stock 10.4 years, as compared with 
the Midland Company’s 11.7 years. The lifetime of 
modern railway plant, taken altogether, is at least 
twenty years, and it is evident, therefore, a very con- 
siderable expenditure is going on by way of re- 
newals charged to revenue, which must in time be 
reduced to the advantage of the shareholders. Third- 
class carriages now being built actually cost more 
than the old first-class carriages which they replaced. 
The same thing is being done in the case of engines 
and wagons. Great improvements are being effected 
at cost of current revenue, aflording the best evidence 
of the sound financial policy on which our railways 
are conducted. 

Motive power costs the Midland altogether 11.56d. 
| per train mile as against 15.08d. on the North- 
| Eastern. The advantage to the Midland in this 
| respect must be chiefly owing to less complexity in 
| their system and their being able consequently to 
make a better performance in train miles. 

Within the last few years the Midland have made 
enormous additions to their rolling stock, larger 
absolutely than any other railway company in the 
kingdom, and the expenditure has been at the 
same time greater than in any previous period in 
the history of the company, notable as they have 
always been in the matter of extensions and im- 
provements involving large capital outlay. The 
amounts debited to capital for additional rolling 
stock, including the cost of the traders’ wagons ac- 
quired by the company, were 437,156/. in 1882, 
860,464/. in 1883, and 686,378]. in 1884. The total 
in the three years was therefore 1,983,998/., a sum 
larger than the capital charge for the whole of the 
rolling stock owned by the South-Eastern Railway 
Company. The numerical and value additions for 
engines, carriages, and wagons in the three years 
were as under, viz. : 





> Charge to Average 
Number. Capital. Charge. 
£ £ 
Engines .. 151 313,067 2073 
Carriages, &c. 138 151,840 1100 
Wagons, &c. 41,384 1,519,091 37 


It cannot be said as regards the engines that they 
have been charged to capital at too high a price, 
while the entire cost of renewing worn-out engines 
and bringing them up to full capacity for modern 
purposes, must have been duly defrayed out of re- 
venue. The numerical additions and the charge to 
capital for carriage stock do not, however, corre- 
spond, owing to the fact that there was a reduction 
made in the last return of 205 vehicles. This 
reduction should really not be made in the fore- 





going figures, because the seating accommodation 
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against it he gives as follows : ‘‘ First and foremost 
is the difficulty of utilising the full energy of the 
feed-water, or the velocity of the water entering 
the propeller. Secondly, every particle of water 
acted on must be carried in the ship. Thirdly, the 


loss by friction of the water in the passages. | 
Fourthly, the loss by bends in the pipe, which can | 


only be reduced by increasing the losses from the 
second or third causes, namely, the weight of water 
carried and the friction of the passages.” 

In ordering the torpedo boat above referred to, the 
chief object the Admiralty authorities had in view 
was to arrive at a true estimate of the value of 
hydraulic propulsion to such boats. For this reason it 
was originally intended that the boat should be as 
nearly as possible like one of the screw boats of the 
same class, in order that the performance of the two 
might be compared. It was, however, found neces- 


ENGINEERING. 





| This necessitated larger cylinders in order that the 
same power might be developed, and the weight of 
| the engines was therefore more. The total weights 
| of machinery, including water in the boiler, for the 
| hydraulic and screw boats respectively, were 5.56 
tons and 4.87 tons. If the same dimensions had 
been retained for both vessels, that having the 
heavier machinery would have been unduly handi- 
-apped, and an additional length of 16 in. was there- 
fore given to the hydraulic boat. No doubtthese alte- 
rations tended to equalise the results and allow a 
truer comparison to be made between the efficiency 
of the machinery in the respective vessels. The 
difference in length tells slightly in favour of the 
longer boat. The engines of the screw boat had 
cylinders 8} in. and 133 in. in diameter and 8 in. 
length of stroke ; whilst the turbine propeller was 
driven by a pair of 8} in. and 14} in, engines 









































TABLe I. 
wee ie Number of 
Maximum Displace- Speed Midshi V3x Dj ; ions 
Date. \Lenath. | Beam. I » Speed per Midship arg Revolution 
— pil nt i eam. Draught. ment. LHP. Hour. Section, Lp, Propellers per Minute. 
— ft. in. ft. in. ft. in. tons. “knots. sq. ft. hiwe 
H.M.S. Viper .. .- 1867 | 162 0; 32 0 11 10 | 1,180.00 696 9.58 337.0 141.4 2 screws 110 
H.M.S. Waterwitch .. 1867 | 162 0 32 0 lt 2 1,161.00 760 9.30 336.0 116.9 1 turbine 40 
Swedish screw. . .. 1878 68 0 10 9 4 3 20.00 90 10.00 25.0 82.0 2 screws 250 
» hydraulic .. 1878 58 0 10 9 4 2 21.00 738 8.12 25.0 52.£ 2 turbines 384 
Thornycroft screw .. 1883 63 0 7 6 3 8 12.89 | 170 17.30 11.9 169.0 1 screw 636 
ie hydraulic 1883 66 4 7 6 2 6 14.40 | 167 12.60 13.4 72.0 1 turbine 428 
TABLE IT. 
; Combined Midship Section | sorcne 
Diameter of . d a é ee oe *, + Efficiency of . 
—-— Turbine —_—- Area of Dis- Area of Dis- bere cg — Dis- Pumps and Total Effi- 
. 2 charge. charge. ischarge. charged. Jet. ciency. 
ft. in. sq. ft. sq. ft. ft er sec, Ib. per sec 4 ; - 
H.M.S. Waterwitch P 14 0 28.25 6.280 53.5 ; 9.0 7 ae 0.180 
Swedish hydraulic. . 1 11} 0.864 30.5 1,510 0.214 
Thornycroft hydraulic... 3 6 0.951 14,1 2.210 0.254 
£2 25, 





sary to depart from this principle to a certain ex- 
tent for the following reasons. The number of 
revolutions made by the engines of the screw boat 


are about 630 per minute, a speed which was con- | 


sidered much too high for the turbine, the revo- 


lutions of which were fixed at 400 per minute. | 








having a stroke of 12 in. Although there was 
no reversing gear in the latter they were 1.9 tons 
heavier than the former. : 

Mr. Barnaby’s paper next gives a glance at the 
causes of loss of work in propellers of different kinds, 
which are, irrespective of friction, briefly as follows : 








1. Suddenness of change from velocity of feed to 
velocity of discharge. 

2. Transverse motion impressed on the water. 

3. Waste of energy of the feed water. 

The uniform-pitch screw and the ordinary paddle- 
wheel suffer from the first cause, whilst those which 
more or less avoid it are the gaining-pitch screw, 
certain forms of feathering paddles, Ruthven’s form 
of centrifugal pump, and, probably best of all, the 
oar. Ordinary screw propellers, radial paddle- 
wheels, and oars lose fro the second cause. This 
loss is greatly reduced in the guide blade screw pro- 
peller and is entirely avoided in the turbine pro- 
peller. The third cause of loss is only experienced 
in the jet propeller as it has been previously used, 
and it is from this principally that its inefficiency 
results. Recognising this fact every effort was 
made, with the boat built by Messrs, Thorny- 


Fic. 5, 


























croft, of which we give two views, Figs. 1 and 2, on 
the opposite page, to utilise as much as possible 
the velocity of the feed water. Of the diagrams 
on the present page—which we reproduce by per- 
mission from the Proceedings of the Institution of 
Clvil Engineers—Fig. 3 shows the manner in which 
the turbine was placed in the boat. There isa sudden 
break just forward of the pump, the bottom of the 
boat at that point being formed into a large scoop, 
across section of which is shown in Fig. 4. The 
passage rises by a gentle inclination to the inlet of 
the pump which is placed at an angle so as to 
reduce the change of direction as much as possible. 
The velocity of the water causes it to rise in the 
scoop and the vanes of the pump are shaped to 
pick up the water without shock, and gradually to 
accelerate it to the speed of discharge, when it is 
got overboard as quickly as possible. 

The nozzles in this boat are each 9 in. in diameter 
and are formed of pieces of copper pipe bent toa 
radius of 18in. They are placed, as may be seen 
by the general view, just above the water line, and 
can be turned so as to direct the jets either ahead 
or astern by means of handles in the conning tower. 

The discharge orifices for the jet were, as in the 
Waterwitch, above the water line, but at one time 
it was thought that something might be gained 
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by placing them below water. Mr. Thornycroft 
was of opinion that something might be gained by 
induced currents set up by the discharged water, 
and experiments were made to elucidate this 


theory. An apparatus was constructed as shown in 
Fig. 5 annexed. In this arrangement A is a 


tank containing water which flows through the 
pipe BC and is discharged by the nozzle N below 
the surface of the water in the tank D. The pipe 
B C is supported upon knife edges K K. The 
portion B is connected to c by a flexible india- 
rubber pipe F, which permits ¢ to swing back to 
balance the reaction of the water issuing from N. 
Water is kept at a constant level in A. The 
nozzle N is uncorked and the pipe C swings into 
the dotted position, weights are then placed on 
the lever L until it is brought into the original 
position as notified by means of the scale S, and 
the moment of the weight then balances the re- 
action of the jet. 

If a hollow truncated cone be placed over the 
nozzle and the water discharged through it as in 
Fig. 6, outside water is drawn through the annular 
opening a, and mixing with the jet has velocity im- 
parted to it. There is a loss of pressure along 
the inside of the cone and a corresponding increase 
of pressure along the outside, and this has the effect 
of impelling it forward and increasing the reaction 
of the apparatus. By placing two or three of these 
conical tubes one outside the other as shown in 
Fig. 7, and thus reducing the speed of the discharged 
water, and increasing the volume, the reaction of 
the several cones considerably augments that of the 
original jet. In one of the experiments narrated 
five cones were used, and a jet driven by a small 
propeller was passed through them. They were 
so arranged that they could be slipped over the jet 
while the apparatus was working. A weight was 
lifted by the action of the jet, and the pull of 
the propeller was measured first. The cones 
were then slipped over it, and the pull was imme- 
diately increased in the proportion of 1 to 1}. 
Much was hoped from \these results, but when the 
apparatus was drawn through the water, the fric- 
tion against the larger surfaces counterbalanced the 
advantages gained. Experiments with nozzles 
towed through the water, or discharging above the 
surface, showed that in the former case the re- 
sistance of the nozzle far outweighed the loss by 
raising the water the extra height necessary in the 
latter case, Curves of areas of the immersed por- 
tions of the hulls of the screw and turbine boats 
are represented in Fig. 8, BC being the length of 
the former, and AB the latter. B is the bow, and 
up to the point D the two are alike. The height 
to the ordinate F D represents the area of the 
section of the hydraulic boat just forward of the 
inlet to the pump, and D Eis the area of the inlet. 
Instead of the area abaft the inlet falling back 
again as in all previous hydraulic boats it is kept 
to the corresponding section FD+DE. An 
amount of extra displacement represented by the 
shaded portion, is thus obtained without the water 
being conscious of any discontinuity of form. 
When no provision such as this is made, but the 
inlet is an ordinary hole in the vessel’s skin, the 
water from the pump has to flow in from the sides, 
and probably disturbs the smooth action of the 
stream lines. 

One of the great advantages claimed by the advo- 
cates of hydraulic propulsion for vessels to be used 
for purposes of warfare, has been the extraordinary 
power that would be available for freeing the vessel 
from water. Mr. Barnaby, however, rather upsets 
preconceived notions on this score, and as a matter 
of fact it was not found advisable in the torpedo 
boat in question to make any provision for converting 
the hydraulic propeller into a gigantic bilge pump. 
A centrifugal pump will not work unless fully 
charged, and the supply of water necessary in the 
case of the propeller in question is so enormous in 
proportion to the size of the boat, that large and 
complicated valves become needful for closing the 
inlet and throwing the pump into communication 
with the bilge, and also to supplement the bilge 
water from outside, as the former becomes insufti- 
cient to feed the pump. The pump delivers an 
amount of water equal to the displacement of the 
boat in 15 secs., and although the appliances re- 
quired might possibly have been fitted, yet they 
would have involved so much additional weight that 
it was determined not to forego their use rather 
than sacrifice speed, which is the first necessity 
of torpedo warfare. 

The form of inlet adopted with this boat is ob- 





viously a bad one » for going astern, and 1 so what has | 
always been considered one of the strong points of | 
the hydraulic system—i.e., equal facility in going 
ahead or astern—is lost. But, as Mr. Barnaby 
points out, anything designed for locomotion in 
more than one direction, may generally be adapted 
to give a better result when moving in one particular 
direction rather than in any other. What is wanted 
in a torpedo boat is more especially high speed and 
quick turning, but considering that Mr. Thorny- 
croft claims to have raised the efticiency of the jet 
from 0.50 to 0.71 by this particular form of inlet, 
he would no doubt have considered it desirable to 
adopt it and sacrifice sternway powers, whatever 
class of vessel he might have had to design. The 
performance of the boat is given in Table ITI., the 
speed being at the rate of 12.65 knots per hour. 
The efficiency of the pump and jet combined, i.e., 
useful work in the jet divided by effective horse- 
power, it will be seen was 0.33, and the total 
efficiency, i.e., useful work in jet divided by indi- 
cated horse-power, 0.254. 
(To be continued.) 





WIND FORCE AND VELOCITY. 

In the year 1805, while in command of H.M.S 
Woolwich, the eminent hydrographer, Admiral Sir 
Francis Beaufort, devised a numeral scale for re- 
cording the estimated force of winds, in relation to 
the speed of the ship, and the sails spread. Beau- 
fort’s wind-scale gradually came into use at sea, and 
since the year 1838 the Admiralty have made its 
use compulsory on board all ships of the Royal 
Navy. As the type of ships of Beaufort’s time, 
1800-55, has been entirely changed during the last 
thirty years, a little modification in the descriptive 
part has been introduced, and the official rendering | 
of it now is the following : 











| logical investigation | during the last thirty years, “sm 
| books have been ransacked for data for the oceans, 
| and it became neccessary to ascertain what approxi- 
| mate velocities of the winds were represented by 
Beaufort’s numerals. Admiral Fitzroy started a 
discussion of the subject of wind velocities in 1858 
in the ‘Third Number of Meteorological Papers,” 
without attaining any definite result. R. H. Scott 
in 1874, gave in the “Journal of the Meteoro- 
logical Society,” the results of an experimental in 
vestigation as to the relation between estimates oc 
wind velocities by Beaufort’s scale and registered 
by anemographs. He found ‘ most serious difti- 
culties in the way of instituting a comparison 
thoroughly satisfactory from a scientific point of 
view ;’ but among the reasons which he assigns for 
these difticulties he makes no mention of the in- 
crease of the wind’s velocity with increase of height 
above the earth’s surface. Estimates of wind-force 
made at Holyhead Pier lighthouse were compared 
with the anemograms taken in the dome of the 
lighthouse, for a period of four months. —Like- 
wise the anemograms recorded at Great Yar- 
mouth were compared with the estimates of wind- 
force made on the lightship in the St. Nicolas Gat, 
about a mile off the coast, for a period of three 
months. It is probable that the estimates were, in 
each case, made only a few feet above the sea, and 
the anemographs are at the top of high buildings. 
It is quite certain that if these anemographs had 
been nearer the ground they would have recorded 
less wind velocity, and, consequently, the estimated 
wind force would have appeared equivalent toa less 
velocity than was actually deduced. In the dis- 
cussion which followed the reading of Mr. Scott's 
| paper, Mr. oe remarked that ‘the height of 
| the anemomet er above the ground was a very im- 
| portant point,” and Mr. Scott himself said that “at 
| Kew it had been found that an anemometer placed 








Figures to 


denote the Description of Wind. 








Illustrations of the Power of the Wind as regards a well-conditioned Man-of-War ora 


Force of First-Class Merchant Ship. 
the Wind. 
0 Calm 
1 Light air — ree to give steerage 
/ With “which a well-condi-) 

2 Light breeze tioned ship-of-war with all | 1 to 2 knots. 

3 Gentle breeze sail set, and ‘clean full” -3to4 ,, 

4 Moderate breeze | would goin smooth water,!5to6  ,, For Ships Rigged with Double 

\ from D , Lopsails.* 
(Royale, & (Topgallant sails 
5 Fresh breeze | Single-teefed topeails and top-| | Tobsails, jib, &c. 
: so 1 | to which she could just carry | Double-reefed topsails, jib, \_) Keefed upper topesils and 
ee eee ; in chase “ full and by.’ &e. (yg woe 
8 Fresh * | miiclasvanledi topeatia, Mo | Lower topsails and courses. 
9 Strong an ) | Fiesseaaien a and Lower main topsail and reefed 
+e I ; \ foresail. 
courses 

10 Whole _,, With which she could scarcely bear close-reefed main topsail and reefed foresail, 

11 Storm Which would reduce her to storm-staysails, 

12 Hurricane Which no canvas could withstand. 


When, in 1860, Admiral Fitzroy inaugurated 
weather telegraphy, he introduced the Beaufort 
wind grades into use on shore, and they have come 


into general use among British observers both | 


ashore and afloat. 

With a vessel, 
spond to the illustrations given in the scheme, and | 
with vessels of all kinds under steam, the observers | 
have to simply interpret their notions of the de- | 
scription of wind as regards its force by the appro- 
priate numeral. 

Although Beaufort’s wind scale appears a rough 
and ready one, its value is evident from the general 
use made of it. 
at reducing to a simple and concise system the mode 


of estimating wind force in practice at the time. | 


His designations of winds as gentle, moderate, 
fresh, strong, and so forth, are the terms used in 
writing up ordinary sea log-books even to this day. 
Those who have had experience in examining log- 
books of the present time, and of as far back as the 
time of Cook, must have noticed the consistency 
with which these words have been used to describe 
wind-force by navigators during the last hundred 
and fifty years at least. Beaufort’s wind scale, in 
common with his weather notation, tended to 
abolish a large amount of writing, superseding 
tedious verbosity by perspicuity and brevity. In 
fact, for these nautical purposes he introduced a 


sort of shorthand, easily acquired, and exceedingly | 
in writing and reading, and | 


useful, saving time 
favouring conciseness where a tendency to prolixity 
prevails. 

With the extraordinary development of meteoro- 


* These modifications have been adopted to meet the requirements of double topsails, introduced since Beaufort’s time. 


of which the rig does not corre- 


Beaufort, probably, merely aimed | 


10 ft. above the ground sometimes registered about 
one-half that recorded on the dome of the observa- 
| tory.” Assuming the law of increase of the wind's 
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ENGINEERING, January 30, 1885), the elevation of 
| the anemograph at Kew would be 40ft. to give 
| double the velocity at 10ft., which is about the 
| fact. If, in a similar manner, the elevations of the 
anemograph’s cups at Holyhead and Yarmouth be 
| taken into consideration, sufficient proof will be 
| afforded that the velocities due to these heights 
were greatly in excess of the velocities nearer the 
surface where the estimates of the winds were made. 
Several attempts have been made to equate the 
velocity of the wind to the grades of Beaufort’s 
scale. The most rational are the following : 
Beaufort’s Equivalent Velocity of Wind in Miles per Hour. 


velocity with increase of height to be 











Grades.| 1. | 2 3. 4 5 6 ié 8 
0 _ 3.3% | — o| — 3 2 1 

1 7 6.6 2 Pot sec) os 5 3 

2 14 10.0 4 4) 6 13 10 6 
3 | 21 17.5 8 10 | 10 | 18 15 10 

4 | 28 | 25.0 16 7 | 4 | B 20 15 

5 | 35 32.5 24 24 | #17 28 27 21 

6 | 42 40.0 $2 32 | 19 | 34 35 28 

7 49 | 47.5 40 40 | 21 | 40 42 36 

8 | 56 55.0 50 48 | 29 48 50 45 

9 63 | 62.5 62 56 | 48 56 60 55 
10 70 70.0 78 67 | 76 65 70 66 
7 86| 77.5 96 82 | 90 75 80 78 
| 12 84 85.0 | 120 | 100 | 114 90 90 91 





i 
————* Velocity 3.3 is assigned to 0.5grade.—~—~—S~S 
The authorities for the respective columns are : 
1. Colonel] Sir H. James, ‘‘ Instructions for tak- 
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ing Meteorological Observations.” Tables, page 31. 
Published 1860. The velocity in miles per hour is 
obtained by multiplying each grade of Beaufort’s 
scale by 7. . ; 

2. G. Neumeyer, ‘‘ Discussion of Observations 
made at Melbourne Observatory, 1858-63,” page 11. 

3. J. K. Laughton, ‘‘ Physical Geography.” 

4. C. Schott, Smithsonian ‘‘ Contributions to 
Knowledge.” No. 146, page 39. The velocities 
are said to be in accordance with Smeaton’s table, 
and to agree with Bernoulli's formula. 

5. Sir W. S. Harris, in pamphlet on ‘‘ A New 
Form of Anemometer.” There is a sudden jump 
from 9 to 10. 

G. Meteorological Office, ‘‘ Instructions in the 
Use of Meteorological Instruments,” page 58, year 
1875. 

7. R. Strachan, ‘‘ Portable Meteorological Re- 
gister.” Fifth edition. The velocity is an approxi- 
mation from values assigned by the foregoing 
authorities. 

8. Probable values. 

The Board of Trade ‘‘ Instructions to Receivers 
of Wreck and Officers of Coast Guard,” Circular 
No. 558, dated July, 1872, on the subject ‘‘ Wind 
Scales” states: ‘*The Meteorological Committee 
have made attempts to establish a relation between 
tne velocity of the wind in miles per hour as given 
by the anemometer, and the figures of the Beaufort 
scale ; the two modes of description are not exactly 
comparable, but as the velocity Table prepared by 
the Meteorological Committee may be a future 
guide and help to those who have to use the scale, 
the Board have caused it to be added to the wind 
Table.” The velocity Table is as follows : 


Figures to Denote the 


Rate of the Wind per Hour 
Force of the Wind. i i 


in Miles, 
Oto 2 


0 2 
1 3 ,, 10 
2 1? 5 
3 16 ,, 20 
4! 21 7) 25 
5 26 >’ 30 
6 31 ,, 36 
7 37 ,, 44 
8 45 ,, 52 
9 3 ,, 60 
10 61 ,, 69 
11 70 |” 80 
12 above 80 


According to these velocities, if a wind of 13 miles 
per hour gives a ship the speed of 14 knots per 


hour, a wind of 23 miles per hour will give her 


54 knots, that is, the speed of the ship increases with 
the same spread of sail 3.7 times, while the velo- 
city of the wind increases only 1.8 times, which 
must be an absurdity, and therefore these wind 
velocities cannot be accepted. 

In regard to this point of view the velocity 
equivalents proposed by Schott and Laughton 
appear more consistent. It is evident, however, 
from these varieties of equivalent values and from 
their inconsistencies, not only among themselves, 
but with regard to the speed of ships, that the 
whole subject is one eminently requiring thorough 
investigation. 








CIVIL ENGINEERING AT THE 
INVENTIONS EXHIBITION.—No. IL. 
THE Fontinettes Hypravuic Cana Lirt. 

Boru the exports and imports of Northern France 
have of late years so much increased that the 
present means of transport are totally insufficient. 
The canal system, along which the great bulk of 
imperishable goods is conveyed to and from the 
capital, is periodically blocked wherever locks or 
other necessary obstructions congest the waterway. 
And this is notably the case at a place called Les 
Fontinettes, near St. Omer, on the Nuefossé Canal. 
Here the canal leaves the level plains of the Pas de 
Calais and by a consecutive chain of five locks sur- 
mounts a height of 43 ft. The delay in getting 
boats through these locks, often taking more than 
two hours, and the consequent checking of the 
traffic over the whole of this important canal (for it 
is the sole thoroughfare from the ports of Boulogne, 
Calais, and Dunkirque to Paris) became at last so 
serious a matter that the Government decided to 
double the waterway at this point. Having before 
their eyes the delays and inconveniences attending 
the old system of locks they looked around for some 
machine or arrangement to save both time and 
labour ; and after examining several projects de- 
termined on applying the hydraulic system of canal 


lift similar to the one erected at Anderton in 
Cheshire, of which Mr. Edwin Clark was the engi- 
neer; and a contract was arranged between the 
Government and this gentleman on behalf of Messrs. 
Clark, Standftield, and Clark (of which firm he had 
become a member) to design and superintend the 
erection of a lift for barges of 250 to 300 tons 
burden. 

In describing the general principles of this lift, 
which is fully illustrated by drawings at the Inven- 
tions Exhibition, it will perhaps be useful to shortly 
recapitulate those of Mr. Edwin Clark’s lift at 
Anderton, of which a full description appeared a 
short time since in the pages of this journal (vide 
our number for 12th September, 1884). 

An iron trough or box of the same shape and 
superticial dimensions as an ordinary lock, and like 
this closed at each end by gates, and containing 
water, but only of a depth to just float an ordinary 
loaded barge, is poised on the end of a single 
hydraulic ram, which ram has a vertical stroke of a 
length equal to the difference of levels to be 
overcome. The upper reach of the canal is carried 
out by means of an embankment, or aqueduct, 
closed by a movable gate sheer over the end of the 


lower reach, which is here sufticiently enlarged to | 


admit of the trough being lowered into it. When 
the trough is raised by means of the ram to its top 
position it abuts against the end of the upper canal, 
and when its up-stream gate and the gate of the 
upper canal are opened, it forms a portion or con- 
tinuation of this canal, barges being able to pass 
freely in or out. When, however, the trough is 
allowed to descend to its bottom position, in 
the enlarged basin which terminates the lower 
canal, and when its down-stream gate is opened, 
the trough then becomes a portion or continuation 
of the lower canal, and boats can likewise go in or 
out. In other words, it is like an ordinary lock 
where instead of lowering the vessel by allowing 
the water to run to waste you lower the lock, water, 
vessel, and all. 

The lifting of this trough could be done directly 


frost, for the main pipes are all laid in packed 
underground conduits, which would effectually pro- 
tect them from any slight frost. In the event of a 
severe frost the navigation of the canal would itself 
be interrupted, and therefore the whole of the pipes 
could be emptied. There would be no need to 
empty the presses themselves, as no frost could 
possibly affect them. The troughs themselves 
would be emptied at such atime, and advantage 
taken of the occasion and any necessary repairs 
made. 

The staff required for working these lifts is ex- 
tremely small. At Anderton there are four men 
employed, in the subsequent larger lifts there are 
only three men. The working expenses are ex- 
tremely small, especially in the more lately designed 
lifts. The first cost of these lifts is, for a height of 
about 45 ft., the same as that for three single locks 
of 15 ft. fall. Without any disadvantages in respect 
of price or working expenses, these lifts have all the 
advantages over ordinary locks, of celerity in working 
and in saving of water. This latter is in many cases 
of the highest value and importance, especially 
where a canal has to be artificially fed. 

The above general principles have been in the 
main followed in the lift designed for the French 
Government for Les Fontinettes. Likethe Anderton 
lift there are two parallel troughs, closed with gates 
supported each ona single centralram. The troughs 
are also in equilibrium one against the other. A 
very important improvement, however, has been in- 
troduced. It has been said above that one trough 
| being made heavier than the other, forces the 
| lighter one up; this ceases to be true, however, 
| when the descending and heavier trough begins to 
/enter the water of the lower canal, for it thereby 
| loses a part of its weight through displacement of 
| the water, and thus ceases to force up its fellow 
| trough any longer. In the Anderton lift, at this 
| point, the communication valve between the presses 
| is closed and whilst the water in the press under the 
| descending trough is allowed to run to waste, thus 
| letting it sink by its own gravity into the water of 





by means of pumps, but it is far preferable, seeing | the lower canal, the ascending trough is forced 
that the weight to be lifted is always constant, | through the remainder of its stroke by an accu- 
whether a barge is floating in the trough or no, to| mulator specially erected for the purpose. In 
balance the trough against an accumulator of equal | Messrs. Clark, Standfield, and Clark’s lift this cum- 
weight and stroke. In this case the only work to| bersome and expensive accumulator, and its atten- 
be done is to overcome the friction of the ram and | dant engines, boilers, and pumps are entirely done 
guides, and the difference of head of water in the| away with. The trough descends into a dry basin 


presses. In those places, however, where the | 
traffic is sufficiently large, it is better still to con- | 
struct two identical troughs, each with its own ram | 
and press, communicating with each other. | 

In this case the top aqueduct is split for a short | 
distance into two branches, each with its terminal 
gate, and the two troughs are placed side by side in 
a line with the branches of the upper canal. The 
two troughs are identical in all respects, and there- | 


| 
| 
1 


fore exactly balance each other, and when their | 
presses are in communication they can, by the 
alternate addition of a slight weight, move alter- | 
nately up and down, not unlike a pair of suspended | 
scales. This slight addition of weight is practically 
given in the following manner: The rising trough 
is stopped so that its water level is a few inches 
below the level of the water level of the upper 
canal. When the gates are opened the water flows 
from the canal into the trough, and this having 
more water in it than the lower one, is consequently 
heavier. This surcharge is afterwards run away 
into the lower canal by stopping the trough a similar | 
distance above the lower water level. From the| 
above description of the principles of this lift, it | 
will be seen that it is as simple in its working as an 
ordinary lock, over which, however, it presents 
many advantages. 

Saving of Water.—The only water used in com- | 
pleting a double evolution, one boat lowered and | 
one lifted, is the few tons of surcharge necessary to | 
overcome the friction of the presses, &c., whereas | 
in a lock it is a cube of water of the dimensions of | 
the area of the lock by the difference of level. It} 
is true that in a chain of locks, by passing first all | 
the down boats, and then all the up boats, a con- 
siderable saving of water is obtained, but then the | 
navigation is proportionately delayed. 

Saving of Tvme.—By the ordinary lock it takes | 
from two to two and a half hours to pass one single | 
boat up or down. With the lifts, one boat can be | 
passed up and one down in fifteen minutes ; four to | 
five minutes of this are taken up by the actual lift, 
the rest in hauling the barge in and out of the lock 
and lifting gates, &c. 








No danger to the lifts is to be apprehended from 


or well, large enough to admit it whilst the waters of 
the lower canal are retained by a gate in a similar 
manner to those of the upper canal. The descend- 


|ing trough thus loses no weight by immersion and 


consequently forces up the other trough to the very 
top. 

We have seen above that the water surcharged is 
taken in at the top level and run off at the lower 
level at each operation ; were the construction of 
the lift perfect, and did the engineer in charge 
never make mistakes, this system would require 
no other machinery whatever; but presses will 
leak and engineers are not infallible, and so it is 
necessary to provide a small plant consisting of 
an accumulator and pumps, actuated by a turbine, 
to make up any small leaks that may occur in the 
main presses. This plant is at the same time made 
use of to raise the gates, drive capstans, and do 
other small work. The accumulater works auto- 
matically, and so no extra staff is required, and as 
all the water is taken from the upper canal, no coal 
or other fuel of any kind is consumed, a point 
often of great importance. 

The Fontinettes lift is situated, as has been stated 
above, on a short length of canal constructed pur- 
posely to relieve the locks. It branches out from 
the old canal just a little above the top lock and 
joins it again a little below the existing locks. The 
actual site of the lift is at the lower end of the 
relief canal ; the top canal is carried out on an em- 
bankment finished off by a retaining wall. At this 
point the canal is divided into two aqueducts which 
carry the canals over the railway. These are sup- 
ported by the retaining wall and a special buttress, 
and their ends are closed by gates which are lifted by 
overhead frames. These frames, showing the left- 
hand gate lifted, are plainly seen on the view upon 
the next page. The trough itself, which is 40 metres 
(131 ft.) long by 5.60 metres (183 ft.) broad and has 
a depth of 2 ft. of water (inside dimensions), is con- 
structed like an ordinary swing bridge. Four short 
stout girders over the head of the ram support the 
longitudinal side girders, which, in their turn, 
support the transverse girders and floor beam, on 
which the wrought-iron envelope of the canal rests. 
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—_————————————————— 
its retaining wall and the aqueduct buttress are | the metal would become brittle. Soon after, in pro- 
finished, and the whole of the dry well is concreted, | secuting his experiments, Professor Egleston ob- 
and the caissons to contain the press have been | served that not only would metals flow, but that 
sunk. These descend 23.2 metres (77# ft.) below the | each had a rate of flow which was different under 
water level and therefore require considerable care | different circumstances, and that very frequently 
and attention. Both the retaining wall and | alloys composed of different metals, when fatigued, 
aqueduct pier foundations had to be made with would separate, each metal taking its own rateof flow, 
pe air, as the ground here is extremely | and disengaging itself from the original mass in such 
water-bearing, and the close proximity of the | away as frequently to lead to disastrous results. 
existing canal has rendered the making of the dry | Every time any of these changes took place, dif- 
pit an extremely difficult job. In fact a more un- | ferences in physical structure were noticed, as well 























pressure can be applied by the lever I and weights 
in the scale panI’. The mandrel L carries a chuck 
L', in which stones of the usual degree of hardness, 
ground to the angle of an octohedron, are held. A 
series of points of known composition and of known 
hardness, made of steel manufactured by Messrs. 
Miller, Metcalf, and Perkin, for the United States 
Test Commission, are used as a means of ascertain- 
ing the different hardness of different kinds of steel, 
and it is proposed, starting with the diamond as 100, 
to interpose a series of metals and alloys whose 






























































as the site is virtually a marsh. The water level 
here is only 6.65 metres (22 ft.) above the sea level. 
However, these difficulties have now been overcome, 
and the re-erection of the trough and aqueducts has 
been commenced by the contractors, and the lift 
may be expected to be completed and in working 
order by the end of the present year. 








THE FATIGUE OF METALS. 

Proressor Ecieston, whose elaborate researches 
respecting the law of the fatigue and refreshment 
of metals are well known, some little time ago con- 
structed a machine by which the alteration produced 
by the strains put upon metals, either during the 
course of manufacture or afterwards, may be measured 
with some degree of accuracy. It was in the year 1879 
that he announced that under certain conditions, 


likely to happen frequently in anything made of | 





favourable position for a lift could hardly be found, | as in the quality of the metal, and it was for inves- | 
tigating these that the instruments shown in the | 


accompanying illustrations were devised. The first 
(Figs. 1 and 2) consists of a bedplate A, upon which 
|there are mounted two pillars A' A! carrying a 
| cross slide, with a tool-holder. Upon the bed is a 
table X running on rollers Y, and above this a 
second table U running upon the same rollers, and 
carrying a chuck S. This chuck is guided by a 
central pivot, and runs on an anti-friction ring W. 
It can be rotated by means of a cord W', which is 
taken a turn round it and over the pulleys A? A? at 
the ends of the bed. The cord can be fed from 
left to right by a weight, its motion being regulated 
by a train of wheels and a fly:at A‘. The longitu- 
dinal slide can be locked by the pins U' U'," and the 
rotary slide by the pins T. P Rand Q are clips 
for holding the object to be operated on. 





The tool-holder comprises a spindle made in two 
parts, of which the lower, F, is exactly counter- 


iron or steel, that the uncombined carbon in cast | weighted by two levers M M, which take hold 


iron, steel and iron would become combined, and | under the collar, 


To the upper part any desired 























hardness shall be determined in degrees of ten be- 
tween each of the usual grades in scales of hardness. 
The piece to be examined is fastened on to the 
chuck and is caused either to rotate or reciprocate 
under the tool until every part has passed under it. 

It is then carefully examined and the penetration 
of the point observed. The abrasion being studied 
in this way with different weights and materials of 
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different composition and hardness, the exact con- 
dition of the metal in different parts will be known, 
and what Professor Langley calls its abrasive resis- 
tance will be determined. Its physical condition 
can then be given in terms of a scale ef hardness 
which has been previously determined. 

To carry the investigation further another tool 
adaptable to the same tool slide has been devised. 
This is shown in elevation in Fig. 3, and in detail 
in Figs. 4to9. It consists of a drill spindle driven 
by the pulley A and furnished by a Neer’s dynamo- 
meter, of which the separate parts are shown in the 
detail views F, H, N, and M. The dynamometer 
has two fingers O P, which advance together as the 
drill spindle is lowered. When the spindle rises, one 
finger is drawn back to the zero point by the weight 
M, and the other remains stationary, as a record 
of the depth to which the drill has penetrated. The 
drill and all the parts connected to it are counter- 
weighted by the weight K, and the feed is produced 
by weights placed in the scale pan L at the end of 
the lever I. The drills are of known composition 
and hardness, while the standard of comparison is 
furnished by plates manufactured by Messrs. Miller, 
Metcalf, and Perkin for the United States Commis- 
sion, and also by steel and other metals of com- 
merce. 

With these twoinstruments Professor Egleston pro- 
poses to investigate the condition of metals in which 
change of structure has taken place. It has been 
ascertained that generally, as the metal becomes 
fatigued and the carbon becomes combined, iron 
and steel will become harder, and other metals will 
undergo a change which will be ascertained and de- 
fined in terms of the various degrees of abrasive re- 
sistance. 

The study of the molecular condition of metals 
is a most interesting subject and one that as yet has 
been scarcely touched. The condition in which 
carbon exists in steel, and the alterations produced 
in it by hammering, cold rolling, hardening, and 
tempering are practically unknown, although they 
have been the subject of endless speculation. The 
attempts that have been made to find the solution 
of the problem have been mostly by means of 
chemical analysis, and these have gone to show 
that certain operations produce a combination or a 
dissociation, as the case may be, of the carbon and 
theiron. But analysis can only be applied to small 
portions of metal, and its tediousness renders it 
useless for the purpose of exploring a large piece of 
metal which has been subjected to various conditions 
in its different parts. In such a case Professor 
Egleston proposes to apply his two new instruments. 
He would first engrave the plate with straight or 
circular lines by a tool made froma diamond or 
other stone, and would carefully examine the pene- 
tration in the different parts, and from this deduce 
the variations of hardness, and would, if need be, 
verify or amplify these results by noting the speed 
at which a drill would pierce the metal at various 
parts. If these experiments were repeated at in- 
tervals on a bar or plate that had been fatigued the 
rate of its recovery or ‘‘ refreshment’ might be 
learned, and some clue gained to the molecular 
operations going on within it. It will certainly be 
objected that the new instruments appear very 
crude for the purpose and that they will only take 
note of considerable alterations of structure. The 
cutting tools will not always be of equal sharpness, 
and it will not be possible to reproduce the old con- 
dition exactly by regrinding. Still it does not do 
to be too critical at the outset of asubject. If the 
new instruments serve no other purpose than to 
define the conditions under which such apparatus 
must work, they will, at least, pave the way for 
further progress, and serve to give a start to this 
class of research, which if carried out cannot fail 
to be as useful, as it is undoubtedly interesting. 


NOTES FROM THE SOUTH-WEST. 

Falmouth Observatory.—The Meteorological Office re- 
cently announced that they would continue a grant to- 
wards the maintenance of an observatory at Falmouth, 
provided the building and site met with their approval. 
On this understanding the Meteorological Committee of 
the Royal Cornwall Polytechnic Society earnestly set to 
work, their efforts resulting in the erection of a new ob- 
servatory on another site, both the plans of the building 
and its position having been approved by the Meteoro- 
logical Council. The total cost of the building, the site, 
and the laying out of the grounds, when all has been fully 
completed, will be about 13007. Towards this amount 
6751. has been raised. Situated at the junction of the top 





of Killigrew-street, with Western Terrace almost directly 
opposite Belmont, the new observatory stands upon a 
favourable site. 


The grounds are about one-third of an 


acre in extent, so that the various instruments will have 
an uninterrupted exposure—more especially necessary in 
the case of the rain gauges—and - grounds will also 
allow for the subsequent erection of a small house, in- 
tended to contain appliances for taking absolute magnetic 
observations and for any other instruments which may be 
added to the institution. The observatory has been built 
in the form of a modern detached villa, the superinten- 
dent’s dwelling-house and the observatory proper being in 
one structure. The edifice—the lines of which are laid 
due north and south is in the Queen Anne style. The 
architect employed was Mr. J. A. Tregelles, of London. 


Steel for the Navy.—Mr. W. W. Chilcott, first assistant 
to the chief engineer at Devonport Dockyard, has re- 
turned to his duties after having been on a round of in- 
spection of various steel manufactories in Lancashire, 
Yorkshire, and other counties. As steel is rapidly taking 
the place of iron in naval architecture, the Lords of the 
Admiralty deemed it advisable to give the officers of 
the steam branch an opportunity of visiting the principal 
steel works in the country. 


Newport.—The steam coal trade has presented scarcely 
any new feature. A fair amount of business has been 
passing, but the exports have been scarcely so large. The 
house coal trade has been quiet. The manufactured iron 
and kindred trades have remained in a languid state, 
although shipments have been rather heavier of late. 
Last week’s iron shipments amounted to 4861 tons, viz., 
to Montreal, 1060 tons ; to Halifax, 1011 tons ; to Madras, 
1700; and to Port Alfred, 1100 tons. Last week’s coal 
shipments amounted to 50,614 tons. A small lot of coke 
was also cleared to Bilbao. From Bilbao their arrived 
8640 tons of iron ore, and 7250 tons came to hand from 
other sources. 


Newlyn.—On Monday, Mr. C. C. Ross, M.P., laid the 
foundation of anew pierat Newlyn. The day was one of 
great local jubilation. 


Cardiff.—There has been no material change in prices 
in the steam coal trade. The demand for small steam 
coal has continued active at firm prices. The house coal 
trade has remained quiet. Patent fuel manufacturers 
have continued to keep their works well employed. The 
iron ore trade has been quiet, but if anything prices have 
slightly improved. Last week’s clearances comprised 
159,358 tons of coal, 7010 tons of iron, 5235 tons of patent 
fuel, and 418 tons of coke. From Bilbao there arrived 
2616 tons of iron ore, and 3608 tons came to hand from 
other sources. 


Pontypridd and Caerphilly Railway.—On Friday, this 
Bill was again before a Committee of the House of Lords. 
The chairman asked if the Pontypridd and Caerphilly 
Railway Company and the Rhymney Railway Company 
had come to any terms as to sidings at Pontypridd. Mr. 
Bidder for the former, and Mr. Jeune for the latter com- 
pany, replied that they had not. Mr. Bidder offered to 
refer to an independent arbitrator the question of what 
sidings are necessary at Pontrypridd in order to facilitate 
traffic consigned from the Rhondda Valley by way of the 
Rhymney Railway instead of by the Taff Vale to Cardiff ; 
and if*these will entail an expenditure so large as to 
necessitate Parliamentary powers to raise the capital re- 
quired, to apply to Parliament at the earliest opportunity 
for such powers. The Committee expressed an opinion 
that should it be necessary to come to Parliament at all, 
the Pontypridd Committee should come next session, un- 
less, in the judgment of the arbitrator, this was impossible. 


view of it, was inserted in the Bill, which then passed 
through Committee. 


Swansea and Mumbles Railway.—The Swansea and 
Mumbles Railway has been transferred by a syndicate, 
who have owned it for the past few months, to the 
management of the Improvements and Tramways Com- 
pany, who have had running powers for horse trains over 
the line. On Wednesday the management was assumed 
by Dr. D. Sugrue, of the Swansea Improvement and 
Tramways Company. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Davy Brothers, Limited.—The annual report of the di- 
rectors of this firm of engineers says: Throughout the 
year severe depression of trade has prevailed, resulting in 
a restricted turn-over and diminished profits, The profits 








| of the company, after writing off 1400/. for depreciation, 


amount to 5421/. 5s. 6d.; the balance brought forward 
from last year is 1238/. 9s. 2d., which makes a total of 
66591. 14s. 8d., subject to interest on mortgages and loans 
amounting to 1604/. 6s. ; thus leaving for disposal 5055/. 
83. 8d. This amount the directors propose to appropriate 
as follows: The payment of a dividend of 25s. per share, 
free from income-tax, 3750/., and to carry forward to next 
year 1305/. 8s. 8d. 


Engineering Departments.—For fifteen years such de- 
pression has not prevailed as is now the case in South 
Yorkshire, nor have so many hands been wholly or pap- 
tially employed. In Sheffield, owing to the exceptionally 
bad conditions of the old staple trades, there is little or no 
demand for new machinery, for it is with the greatest 
difficulty that that which is down can be kept employed. 
The export trade has fallen off not only rapidly but princi- 
pally to the best paying markets, namely, the Continent 
and the colonies, Leeds appears to be the best off fur work 
in this line of any town about here, but even there, there is 
much room for improvement, with the exception of a few 
firms, who enjoy a monopoly in some engine and boiler 
specialities, houses are mainly engaged on repairing work, 
a class which does not make a large turnover, or consume 
much raw material. There is little likelihood of any im- 








provement at present, 


A clause embodying this agreement and the Committee’s | 








Armour-Plates—The mills employed on these are run- 
ning full time and are likely to do so for a lengthened 
Sg as Government requirements are very heavy, and 
ikely to continue so. The houses rolling these, and those 
who have expended vast amounts of capital on machinery 
for the production of huge steel forgings, are the only 
ones that may be said to be thoroughly prosperous in 
these bad times, and clearing handsome profits. The 
enterprise displayed by private firms in endeavouring to 
bring a new trade into the district by the production of 
these forgings is receiving a well-merited reward, as the 
Woolwich interest had to be encountered before orders 
were secured, and anything like a permanency given to 
the industry on home account. 


The Coal Trade.—With the exception of Denaby main 
the whole of the pits in the district are again at work, 
more or less. But the coal market is exceedingly de- 
pressed, the local demand being only light, and there is a 
falling off in requirements for export. The result is that 
most of the men are on four shifts per week, and as they 
are on the 10 per cent. reduction, their wages are only 
light. Silkstone coal is offered at 10s. 6d. per ton; 
Barnsley seam, softs, 7s. 6d. per ton; hards, 6s, 6d. ; 
nuts, 5s, 6d. ; slack, 3s. 6d. With these low prices there 
is no wonder that colliery operations do not pay. We 
hear of one proprietor of a colliery—one of the peerage— 
having offered a pit to his manager rent free for a year on 
condition that the latter would take all res vonsibility, 
pecuniarily, and otherwise, for that period. It is freely 
stated that his lordship lost 10,000/. last year on the work- 
ing of the pit. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was rather firmer, with business reported during 
the forenoon at 40s. 9d. to 40s. 10d. cash, also at 40s. 104d. 
to 41s. one month, the market closing with buyers at 
40s. 10d. cash and 40s. 114d. one month, and sellers asking 
4d. per ton higher. Transactions took place in the after- 
noon at 40s. 10$d., 40s. 1ld., and again at 40s. 104d. cash, 
also at 41s. and 40s. 114d. one month, with sellers at the 
close at 40s. 10jd. cash and 41s. one month, and buyers 
offering 4d. per ton under. Friday’s market was strong 
at the opening, and an advance of 14d. per ton was made, 
but it was lost in the afternoon, and the close was the 
same as on the preceding day; over the week, however, 
there was an advance of 14d. per ton. During the fore- 
noon there were transactions at 40s. 11d. to 41s. cash, 
also at 41s. to 41s. 1d. one month, with buyers at the close 
40s. 114d. cash and 41s, 1d. one month, and sellers want- 
ing 4d. per ton more. The market was weaker in the 
afternoon, and transactions were reported at 41s. down to 
40s. 104d. cash, also 41s. 14d. to 41s. 1d. one month, the 
close being buyers at 40s. 10d. and 40s, 114d., cash and 
one month respectively, with sellers at 4d. more per ton. 
There was a steady market on Monday, and business was 
done during the forenoon at 40s. 9d. cash and 40s. 104d. 
one month, and the close was buyers at 40s. 9d. cash 
and 40s. 10d. one month, and sellers at 4d. per ton higher. 
In the afternoon business was done at the last-named quota- 
tions, at which buyers remained at the close, with sellers 
wanting 4d. higher per ton. Tuesday’s market was again 
a little tirmer, transactions being done during the forenoon 
at 40s. 9d. to 40s. 10d. cash, also at 40s. 104d, and 40s. 11d. 
one month, and there were buyers at the close at 40s. 94d. 
cash and 40s. 1ld. one month, with sellers asking 4d. per 
tonmore. Slightly higher prices were reached to-day, 
but they were not maintained till the close. They ranged 
during the forenoon from 403. 114d. down to 40s. 104d. 
cash, and from 41s. ld. to 40s. 114d. one month, with 
sellers at the close at the lower quotations, and buyers 
offering 4d. per ton under. In the afternoon there were 
transactions at 40s. 10}d. cash, and subsequently sellers 
were wanting 40s. lld. cash and 41s. one month, with 
buyers at 4d. per ton lower. The improvement which 
took place towards the close of last week was owing to con- 
siderable purchases having been made in order to cover 
oversales, there being no genuine improvement observable 
either in the home or the shipping demand. In the mean- 
time the market still continues to be wholly in the hands 
of the trade, and large operations are entered upon in the 
hope of making the turn of the market. Beyond that there 
appears to be nothing, and the tendency seems still to be 
towards further ease, though there are many persons who 
are well qualified to judge, whose opinion is~ that the 
bottom has been nearly, if not completely reached. The 
comparatively high price of Scotch pig iron causes it to be 
neglected, the consequence being that the stocks are in- 
creasing rapidly. In Messrs. Connal and Co.’s public 
warrant stores they stood yesterday afternoon at 603,852 
tons, as compared with 601,479 tons yesterday week, 
showing an increase over the week of 2373 tons. There 
are still 90 blast furnaces in actual operation in Scotland, 
as against 96 at this time last year. Of those now blowing 
73 are making ordinary pig iron, and 17 are working on 
hematite ironstone, while the numbers were 85 and 11 re- 
spectively, a yearago. The shipments are at a very low 
ebb. Last week they amounted to 7410 tons, as against 
6549 tons in the preceding week, and 14,612 tons in the 
corresponding week of last year. They included 500 tons 
for the United States, 1103 tons for Canada, 325 tons for 
Australia, &c., 100 tons for France, 340 tons for Italy, 
481 tons for Germany, 500 tons for Russia, 895 tons for 
Holland, and lesser quantities for other countries. 


Clyde Shipbuilding Trade.—This branch of the local 
industries is certainly looking up a little, judging by the 
better way in which a number of the shipyards are pro- 
vided with work, and by the new orders which are being 
booked. The output of new shipping last month was 
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rather over 20,000 tons. Of the new vessels put into the 
water nine were steamers and seven were sailing ships. 
The largest of the former was the P. and 0. steel steamer 
Coromandel, 4600 tons, built by Messrs. Caird and Co., 
Greenock ; and the sailing vessels ranged from 2050 tons 
down to 1300 tons, giving the very large average of 1585 
tons. 

The Scotch Steel Works.—The deliveries of steel at Fair- 
field Shipyard, after the Glasgow Fair Holidays, are 
likely to te at the rate of not less than 1000 tons per 
month, for three new first-class steamers now in course of 
construction for the North German Lloyd’s. In addition 
to the ordinary work of rolling plates and angle bars, the 
local steel works are doing a large amount of business in 
hammered blooms for the United States, the demand for 
which has grown very considerably of late. 


Novel Request by Dumbarton Workmen.—The workmen 
in Dumbarton made advances to their employers last 
Wednesday which evince a cordiality between employers 
and employed, as rare as it iscommendable and worthy of 
emulation elsewhere. In the Leven Shipyard (Messrs. 
William Denny and Brothers) a vessel was some time ago 
put dewn on speculation to keep the older hands together. 
In a purely spontaneous manner, when the shell and 
more important parts were reached, the rivetters and 
caulkers held a meeting, at which it was resolved that, 
“recognising and appreciating the motives of the firm in 
beginning this vessel under existing circumstances, the 
men in the above-mentioned departments agree to invite 
the firm to reduce their piece-work rates and wages on 
this vessel to the extent of 10 per cent., and moreover, 
should it be necessary, they were perfectly willing to give 
the firm a fortnight’s work on this steamer free of any 
wages at all.” Such an exhibition of feeling does the 
greatest of credit to all concerned. 


Russian Government Contract for Messrs Robert Napier 
and Sons.—About the time when the Afghan difficulty 
entered on its acute stage it was currently reported that a 
large Russian Government contract had been intrusted to 
Messrs. Robert Napier and Sons. The story then lacked 
confirmation, and there was a disposition in some quarters 
to disbelieve the statement. That there was something 
in it, however, is now made evident by the fact that the 
contract was finally closed last week, and already active 
measures are being adopted for its execution. The con 
tract consists of engines and boilers for an ironclad at 
present being constructed in Russian waters. The former 
are to be of enormous power, some 13,000 horse, possibly 
the most powerful constructed for naval purposes. The 
designs for the engines are by Mr. A. C. Kirk, one of the 
members of the firm, who was successful in an open com- 
petition held by the Russian Government. The contract 
for the construction of the engines was also open, and it 
must therefore be a source of much satisfaction to Messrs. 
Napier and Sons that they have not only been successful, 
but that the terms are practically of their own making, 
and mean a very guod price. It is expected that the con- 
tract will require something like two years for its execu- 
tion. Day and night shifts of workmen are to be started 
at once. 


The Locomotive Trade,—All the locomotive engine works 
in the Glasgow district are exceedingly busy, and very soon 
the manufacturing powerin that branch of engineering will 
be materially increased by the starting of the Clyde Loco- 
motive Works at Springburn. 


The Coal Trade.—The Glasgow coal market was fairly 
active to-day. Ell and splint coals are in urgent request 
for shipment, and it was reported that the West India and 
River Plate demand is beginning earlier this season than 
usual, vessels being chartered to ship coals to those 
places from Greenock and Grangemouth. The prices 
do not show quotable alterations. Last week’s shipments 
were rather light, taking all Scotch ports together, and 
the demands for bunker purposes is falling off through 
the severe depression in the freight markets, many owners 
having resolved on laying up their vessels, rather than 
run them at the present unremunerative rates. Of course, 
the household consumption is low. Manufacturing sorts 
area positive drug. Last month’s shipments at Burntis- 
land were about 20,000 tons in excess of those of the cor- 
responding month last year. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Quarterly Meeting of the Cleveland Iron Trade.— 
Yesterday the quarterly meeting of the Cleveland iron 
trade was held in the Royal Exchange, Middlesbrough. 
There was a large attendance, and facilities were given 
for the exhibition of articles of interest to the trade. 
Messrs. Thomas W. Massey and Co., of Middlesbrough, 
showed models of the “instantaneous grip vice,” and other 
tools. The market was again very languid, and No. 3 
f.o.b. Tees was quoted 32s. per ton. Although prices are 
so low buyers appear to be quite indifferent about operat- 
ing, and cling to the idea that values will be still further 
depressed. A few days ago the Cleveland Ironmasters’ 
Association, at Middlesbrough, issued their returns for 
the month of June. From these it appears that of 
the 156 blast furnaces in the North of England, 98 
are in operation, 58 being idle. The total make of pig 
iron in the district during the month reached 207,968 
tons, which is a decrease of 5631 tons on the month of 
May. The stocks, which have been gradually increasing, 
now stand at a total of 406,125 tons, which is an increase 
of 7830 tons on the month of May. The shipments of pig 
iron from the Tees during June were 77,069 tons, being a 
decrease of 3047 tons upon the previous month. These 
returns have had a depressing influence upon the market, 
and, the tone of general trade being so dispiriting, there 








is a tendency to contract the demand all round. Re- 
ports from other industrial centres continue unsatis- 
factory. It has been resolved to restrict the production 
of tin plates in Wales to the extent of 25 per cent. 
This is bad news for Cleveland, because the con- 
sequent diminution in the consumption of iron will be 
close upon 40,000 tons between the present time and 
the end of the year. Wales has long been 1 good 
customer of the al iron-makers, and the present 
restrictive policy will interfere with this district. Manu- 
factured iron remains very dull, and is difficult to sell. 
Ship plates are offered at 4/. 15s. and angles at 4/. 10s. 
per ton less 24 per cent. at works. Steel ship plates can 
be bought at 7/. 5s. delivered at north-east ports. The 
hematite pig iron trade is unchanged, 43s. per ton being 
the figures for Nos. 1, 2 and 3 f.0.b. west coast ports, 

Shipbuilding and Engineering.—The freight market is 
still so unremunerative that there is no inducement to 
build new steamers. Gradually the shipbuilding trade is 
getting worse again. Very few fresh orders are being 
placed, and some of the yards on the northern rivers are 
without orders. Engineering is steady, and a few good 
contracts have recently been secured. There are still] 
general complaints amongst the ironfounders about the 
severe competition and prevailing low prices. 

The Coal and Coke Trades.—Coal and coke are dull, and 
prices are tending a little lower. 


MISCELLANEA. 

THE number of visitors to the Inventions Exhibition 
for the week ending July 4 was 166,241. Total since the 
opening, 1,26°, 591. 

A meeting of Canadian merchants has been called at 
Montreal to take action upon the circular of the American 
Treasury stopping the goods traffic by land between New 
York and the North-West across Canadian territory. 

On Saturday an illuminated address was presented by 
his friends to Dr. Garnett, who last November, after ten 
years’ service, retired from the post of superintendent of 
the reading-room of the British Museum. 


The construction of an electric railway has been com- 
menced this week from the Britannia Pier to the North 
Battery, Great Yarmouth. It is expected that the line 
will be completed in a few days. 

Some good practice has recently been made with the 
new Brennan torpedo in the Medway. The experimental 
torpedo was worked by a steam engine in the fort at 
Sheerness, and ran a long way up the harbour, following 
and dodging a pinnace with remarkable precision. 


The Duke of Richmond received at the Board of Trade 
an influential deputation, representing the principal cable 
companies, on the subject of the Bill now before Parlia- 
ment to carry into effect the International Convention for 
the protection of submarine telegraph cables. 


A second edition of the Inventions Exhibition cata- 
logue has been issued. It contains several additions, the 
principal being a subject index, a most useful feature, 
which represents a dea] of hard work on the part of Mr. 
Trendell and his assistants. 


A vote of credit of 100,000 francs was submitted to the 
French Chamber on Saturday for the expenses of a pre- 
liminary examination of the 1889 Exhibition scheme. 
The new Chamber will have to pronounce definitely on the 
project. 

At Cleveland, Ohio, the ironmasters having sought to 
resume work with new workpeople, the men on strike in- 
vaded the mills, forced all the strange workmen to desist 
from labour, and banked the fires. They have now suc- 
ceeded in closing all the mills, and 3500 men are idle. 


The head of the International Telegraph Bureau at 
Berne, M. Churchod, has arrived in Berlin in order to 
concert with the German TYostmaster-General, Dr. 
Stephan, the final arrangements for a Universal Tele- 
graphic Congress. 

The Secretary of the United States Treasury, upon the 
request of the Cunard Steamship Company, and also of a 
French line, has ordered the collector of customs at New 
York to permit those lines to}land passengers at their 
own docks, instead of landing them at the large office in 
New York. 

Last week the newly arrived torpedo boats, in charge 
of Turkish sailors, executed manceuvres off Seraglio Point, 
and the Sultan was so well pleased with their perform- 
ance that orders were given to prepare a contract at once 
for the construction of twelve others abroad, and of six 
more on the same model at the Imperial Arsenal. 


Admiral Hood, first Sea Lord of the Admiralty, has 
appointed Mr. Arthur Clayton to be his private secretary. 
Sir Anthony Hoskins, second Sea Lord, has appointed 
Mr. John H. Giffard to be his private secretary. Captain 
Codrington, third Sea Lord, has appointed Mr. G. H. 
Hoste to be his private secretary. 


It is officially notified that classes of instruction in 
military engineering will be formed at the School of 
Military Engineering, Chatham, on the 4th proximo. 
They will comprise a field-work and surveying class of 
three-and-a-half months for officers, a pioneer class of five 
months for non-commissioned officers and men, and a field- 
work class of ten weeks for non-commissioned officers. 


The Gallia has arrived at Liverpool. It appears she 
broke her shaft and most of the bearings were torn away, 
much damage being done to the tunnel. She was taken 
in tow by a passing steamer, but cast off again when 
another steamer took her in tow. After five days’ work 
the shaft was so far repaired at sea that the Gallia could 








steam ten knots an hour. The manner in which the repairs 
were executed under very difficult circumstances reflects 
the greatest credit on the engineers. 


On Thursday, July 2, Prince Edward attending the 
ceremony held to celebrate the completion of the improve- 
ments carried out by the Manchester, Sheffield, and Lin- 
colnshire Railway, at Cleethorpe. These have been de- 
signed by Mr. H. P. James, of 118, Victoria-street, West- 
minster, and include a sea wall nearly a mile in length, a 
promenade, a pleasure garden, a bathing establishment, 
and an alteration of the pier. 


A fresh classification has been made of the ships in the 
steam reserve, of which the fourth class will consist of 
ships unfit for further sea service. It is not contem- 
plated to remove the names of these ships from the Navy 
List, as many will be employed on harbour work, but in- 
structions have been given to place against their names 
in the Navy List an intimation that they belong to the 
fourth class. 


The steamer Glengarry is the first vessel to arrive with 
the new season’s Monings. The steamer arrived off 
Gravesend on Sunday, and has since docked in the West 
India Dock. This vessel would have arrived sooner had 
she not been detained in the Suez Canal. The Oopack and 
Cyclops are close at hand, and are expected off the coast 
without much interval, the Oopack first. The tea by the 
Glengarry is about 3,000,000 lb. The above vessels all 
come from Hankow. The total exports from China this 
season have decreased about 15,000,000 lb. compared with 
the corresponding season of last year. 


The American revenue for the last fiscal year is made 
up as follows: Customs, 181,110,771 dols.; inland 
revenue, 112,569,324 dols. ; miscellaneous, 28,910,681 
dols. ; total, 322,590,776 dols. The expenditure included : 
Ordinary expenses of Government, 153,005,194 dols. ; 
pensions, 59,395,739 dols. ; interest on the debt, 51,387,519 
dols. ; total, 262,788,452 dols. As compared with the 
figures of the previous year the revenue showed a de- 
crease of 26,000,000 dols., 14,000,000 dols. in customs and 
9,000,000 dols. in inland revenue. The expenditure in- 
creased 18,000,000 dols. The surplus for the year is nearly 
— dols., which is devoted to the reduction of the 

ebt. 


Messrs. Merry and Cuninghame, of Carnbroe, Glen- 
garnock, Ardeer, and 86, Cannon-street, London, E.C., 
have nearly completed an extensive plant for producing 
steel by the basic process at their Glengarnock iron works 
capable of producing 1500 tons of ingots per week, which 
they will roll into billets, blooms, slabs, and plates for 
boiler making, shipbuilding, and other structural pur- 
poses. The works will be in operation very shortly, and 
the firm are now prepared to quote prices. 


A very handsome and comprehensive price book of 
machinery and ironwork, of 316 pages, has been pub- 
lished by Messrs. Stothert and Pitt, of Bath, giving 
a complete account of their manufactures. It is care- 
fully indexed so that any class of machinery may 
be turned to at once, and contain more than 600 good 
illustrations. It deals with concrete machinery, ex- 
cavators, cranes, locomotives, lifts, engines, turbines, 
boilers, mining machinery, sugar and fiour machinery, 
presses, valves, fittings, and many other classes of work, 
and forms a directory to sizes, weights, and prices of all 
these goods. 


The following are some of the particulars of the Bar- 
tholdi statue of Liberty which recently arrived in New 
York. It measures 46.08 metres from the base to the top 
of the torch, 35.50 metres from below the plinth to the 
crown, 34 metres from the heel to the top of the head. 
The forefinger is 2.45 metres in length, and the head is 
4.40 metres in height. The nose is 1.12 metres in length. 
About forty persons were accommodated in the head at 
the Paris Exhibition of 1878. It is possible to ascend 
into the torch above the hand. It will easily hold twelve 
persons. The total weight is about 200,000 kilos., of 
which 80,000 are copper and 120,000 iron. The statue 
represents an outlay of more than 1,000,000 francs. 


The Comptroller-General of patents, designs, and trade 
marks has issued his report. The number of applications 
for patents, which has risen with some variations, almost 
constantly in the course of thirty years, from 1211 in the 
year 1852, to 6241 in 1882, leaped with a bound to 17,110 
in 1884. Seventy-nine per cent. of the applications were 
made by persons resident in the United Kingdom, namely, 
12,356 being residents in England and Wales, 901 in 
Scotland, and 254 in Ireland. Of the rest the largest 
numbers were from the United States, 1181, from 
Germany 890, and from France 788. Residents from 
twenty-seven other countries also made application to 
the office. Only three appeals were made in the course 
of the year against the decision of the Comptroller. The 
greatest number of applications made in any month was 
in January, 2499; the smallest in August, 992. The 
greatest number made in any single day was on January 1, 
266. Sets of the publications of the office have been sent 
to forty-six towns, to a large number of public offices, and 
seats of learning in the United Kingdom ; to nine British 
colonies, and to nine foreign States. Complete series of 
abridged specifications have also been sent to nearly 280 
mechanics’ literary and scientific institutes in various 
parts of the United Kingdom and the United States. 
The receipts of this office amounted to 103,827/., of which 
88,996. was for patents’ fees, 3477/. for designs’ fees and 
stamps, 7014/. for trade marks’ fees, and more than 4000/. 
for the sale of publications. The chief payments made 
were 35,2251. for salaries and 17,0007. to Messrs. Eyre and 
Spottiswoode for printing. There was a surplus income 
of nearly 40,0007. 
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LOCOMOTIVE FOR THE PAULISTA RAILWAY, SAN 


PAULO, 


BRAZIL. 


CONSTRUCTED BY MESSRS. DUBS AND CO., ENGINEERS, GLASGOW. 
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During the trial the weather 
was bright and dry, but a strong head-wind was blow- 


tween reverse curves, 


ing. The load taken was thirty-three loaded wagons, 
the chief cargo being coffee. The average deadweight 
per wagon was 5 tons 14 cwt., and the paying load 
6 tons 13cwt., or a total weight per wagon of 
12 tons 7cwt. Thus the whole train, exclusive of the 
engine and tender, weighed 406 tons 17 cwt. Owing 
to the length of the train (200 yards), it was in 
numerous cases extended round reverse curves. 

Mr. Hammond states that the performance of the 


engine during this trial was most satisfactory, and he | 
remarks that from the manner in which the engine | 


handled the load against a strong head wind, he con- 
siders that on a calm day another wagon or two might 
be added to the load. Other trials made with the 
engine on a heavy gradient also show that with sanded 
rails the adhesive weight is amply sufficient to utilise 
the full cylinder power. 

In April last a most interesting trial was made of 
the locomotive under notice on the San Paulo Railway, 
the engine in this case competing against one of the 
San Paulo tank engines having eight coupled wheels 
4 ft. in diameter, and cylinders 18 in. in diameter with 
24 in. stroke. The weight of the San Paulo engine 
was 54 tons all carried on the coupled wheels. The 
Paulista engine on the occasion of the trial weighed 45 | 
tons, andthe tender averaged 23 tons. The experi- 
ments were made on the Jundiahy side of the tunnel 
on the San Paulo Railway, where a gradient of 1 in 
40, 2200 yards long, was available, the start being 
made from the wayside station of Campolimpo. 











first taken up the incline by the Paulista engine, it 
being followed by a light engine by which the load was 
subsequently taken down the gradient to the San 
Paulo engine, by which it was again taken up. The 
load consisted of twenty-two wagons " 
coffee, the total gross weight being 2784 tons. Each 
wagon had four wheels 3 ft. in diameter, the wheel | 
base being 9 ft. ; the axle-boxes were lubricated with | 
oil. The wagons were not selected, the first twenty- 
two found conveniently loaded being taken for the 
experiment. The day was beautifully fine, and the 
rails dry. . : 

The Paulista engine was under some slight disadvan- 
| tage from its driver not being familiar with the road ; 
| he was, however, ‘‘ coached” by the locomotive superin- | 
| tendent of the San Paulo line and another driver. | 
| On arriving at the foot of the incline the engine was 
| not blowing off, but it took up the road admirably, | 
beginning to blow off steam before being half-way up | 
and having a greater speed ‘after having passed the | 
gradient than when a third of its length from the foot. | 
The San Paulo engine, on the other hand, entered the | 
gradient at a good speed and blowing off hard, but | 
only just managed to get up with the load. Alto- | 
gether the results of the trial were in favour of the 
Paulista engine, notwithstanding that the latter had | 
but about three-fourths of the adhesive weight of the | 
San Paulo locomotive (40 tons against 54 tons), and | 
had to haul a considerable extra load in the form of | 
its tender. The deduction to be drawn from this in- | 
teresting trial is that under the given conditions the | 
Paulista engine had ample adhesion for the work to 





In carrying out the trials the experimental train was 





be done, while its large cylinders give it a material | 


advantage in the use of its steam power. Both Mr. 
| Hammond and Messrs. Diibs are to be congratulated 
| on the results obtained. ; 








loaded with | 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 27, 1885. 

RAILRoAD construction during the past week foots 
up 35 miles, a total of 667 miles since January Ist 
against 1077 miles at the same time last year as against 
3965 miles for the same timein 1882. During the past 
few days the projected construction of some 2000 miles 
has been announced. Much of it will probably be 
pushed to completion during the autumn months. 
Most of it is west of the Mississippi. A 300 mile road 
will be built from Salt Lake City to Wyoming Terri- 


| tory; a narrow gauge road through Dakota; a 250 


mile road from East St. Louis to Kansas City. 
Numerous other lines are projected, and from present 
appearances, railroad construction will be very active, 
during the last half of the year. Material is cheap. 
Half of the producing capacity of rail mills, car shops, 
locomotive works, bridge works and establishments 
supplying railway appliances is idle. In consequence 


| vigorous efforts have been made during the past few 
| weeks to secure contracts for the last half of the year. 


There is some disappointment felt in manufacturing 
circles over the backward development of autumn 
requirements. Inquiries were made this week at 
Pennsylvania rail mills for large blocks of rails foot- 
ing up 30,000 tons in all. These orders will probably 
be placed at about 26 dols. per ton. The bridge works 
throughout Pennsylvania have within a few days re- 
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ceived important orders, aggregating some 8000 or 
9000 tons for iron for bridges over the Mississippi, 
Ohio, and some smaller streams. A large amount of 
bridge work is to be completed before the winter, but 
the orders have been withheld until the unsettling in- 
fluences at work in the market would indicate when 
to place orders. Very little foreign material is wanted. 
Heavy shipments of ore are being made from Cuba. 
Small lots of Bessemer are selling at 18 dols. to 19 dols. 
Foundry irons are weak and abundant at 16 dols. to 
18 dols. ; the rolling mills throughout the west have 
nearly all resumed work. Capitalists are investigating 
the various methods of steelmaking, intending to erect 
a large steel plant, near Youngstown, Ohio. Three 
blast furnaces have been projected in Alabama. The 
total production of copper last year was 145,221,934 lb. ; 
of lead, 139,897 tons ; zinc, 38,544 tons. Active pre- 
parations are being made for the development of tin 
ore mines in Dakota, Wyoming Territory, Virginia 
and Alabama. The production of nickel was 64,550 lb. 
There is an active development of coal territory, parti- 
cularly in the south and west. Economic develop- 
ments of this new territory will do much to stimulate 
the development of younger industries in those sections. 
The Baltimore and Ohio Company will begin the work 
of completing terminal facilities in this city this week, 
and will expend 7,000,000 dols. during the last half of 
the year, and will employ 3000 men, in order to have 
the work completed by the close of the year. 








RAILWAY IMPROVEMENTS. 
To THE EprTor OF ENGINEERING. j 

Srr,—In your last issue I note a letter from Mr. G. H. 
Gibbon, headed as above, the principle object of which 
appears to me to condemn the use of fishplates, chairs, 
double-headed rails, and timber sleepers ; and to get an 
insight as to what is being done to obviate these objec- 
tions. As regards double-headed rails, to which he chiefly 
confines his remarks, I think it will be found that so few 
are now manufactured that it may be taken for granted 
that they have long since had their day. 

But using a rail which is broader at the base than the 
head in place of chairs will not dispense with bolts, &c., 
nor lessen the cost, as Mr. Gibbon implies, as a heavier 
rail being required would increase the cost to over a 
pound per ton, besides being more liable to buckle than a 
rail of the bull-headed section. I quite indorse his re- 
marks about fishplates and sleepers, but of course the 
difficulty in overcoming these objections is in adopting 
some other means which still maintains elasticity. If Mr. 
Gibbon sheuld be present at the Inventions Exhibition, 
I shall be pleased to illustrate to that gentleman various 
means which I have patented of springing a rail into its 
chair, which system has met the approval of many of our 
leading engineers and permanent way superintendents. 
A model can also be seen of the Holtham longitudinal 
metallic sleeper, which you published in your issue on 
May 1. Yours truly, 

July 8, 1885. ALBERT FE. ADLARD. 








THE PATENT LAW. 
To THE Eprror OF ENGINEERING. 
Srr,—I do not know if the question of the publication 
of abandoned provisional specifications has been venti- 





lated. The Patent Office no longer publishes abandoned 
provisional specifications, and this course will soon give | 
rise to very grave inconvenience. 

As an abandoned provisional specification is considered | 
published, a later patent claiming something described in 
one of these is void. A search through them is therefore | 
just as necessary as before. Suppose a benighted inventor | 
invents, say, a door knob, he will have to call at the} 
Patent Office and pay a shilling for every unpublished | 

srovisional he examines. If he does not live in London 

. is still worse off. He will have to get manuscript copies 
made at fourpence per hundred words, which may easily | 
run to 10/. on anything over which much ingenuity is | 
spent. If the unfortunate inventor lives in such a place | 
as San Francisco he will probably give up the idea of | 
making a search in despair, and take out his patent with- | 
out it. He will then have to stand ready to abandon his | 
patent altogether, or to file a disclaimer whenever an | 
antiquary unearths a somewhat similar knob among our | 
Patent Office registers. It is difficult to see any good | 
reason why abandoned provisional specifications should | 
not be published when the provizional of a completed 
patent is published, for the latter is almost virtually re- 
peated in the final. The expense and trouble of making 
a search will soon be something terrible. 

The Patent Office might very easily save a great deal 
of trouble by stamping ‘‘ Void” on the blue-books of 
patents when the payment of fees has not been kept up. 
The Patent Office advertises these, but that merely serves 
a legal end, as its journal is not of sufficient literary in- 
terest to be read in every household. When one buys a 
blue-book more than four years old he has to look in a 
register to see whether the patent is still valid. Surely 
the copies in the Patent Library might at least be 
marked. Yours faithfully, 

JAS. SWINBURNE. 
To THE EpiTtor oF ENGINEERING. 

Srr,—With respect to the letter of Sir Henry James, 
published in last week’s issue, the regulations he refers to 
must be of recent date, as when I applied for a patent 
last year for certain improvements in tramways and tram- 
way wheels, a portion of my specification, relating to a 


| had heen repaid, and afterwards at half that sum. 





part of my improvements in tramway wheels, was rejected 


on the ground that that portion required a separate patent, 


I did not take out a separate patent and have since had 
the satisfaction of finding that some one else has patented 
my idea. I am quite certain that under the old law the 
whole of my specification would have passed without hesi- 
tation. 
T am, Sir, yours respectfully, 
J. RicHARDSON. 


NATURAL GAS. 


On Natural Gas Fuel and its Application to Manufacturing 
Purposes.* 
By Mr. ANDREW CARNEGIE, New York. 

In these days of depression in manufacturing, the 
world over, it is specially cheering to be able to dwell 
upon something of a pleasant character. Listen, there- 
fore, while I tell you about the natural gas fuel which we 
have recently discovered in the Pittsburg district. That 
Pittsburg should have been still further favoured in the 
matter of fuel seems rather unfair, for she has long been 
noted for the cheapest fuel in the world. The actual cost 
of coal, to such as mine their own, has been between 4s. 
and 5s. per ton; while slack, which has always been very 
largely used for making gas in Siemens furnaces and 
under boilers, has ranged from 2s, to 2s. 6d. per ton. 
Some mills situated near the mines or upon the rivers for 
many years received slack coal at a cost not exceeding 
ls. 6d. per ton. It is this cheap fuel which natural gas 
has come to supplant. 

It is now many years since the pumping-engines at oil 
wells were first run by gas, obtained in small quantities 
from many of the holes which failed to yield oil. In 
several cases immense gas wells were found near the oil 
district ; but some years elapsed before there occurred to 
any one the idea of piping it to the nearest manufacturing 
establishments, which were those about Pittsburg. Several 
years ago the product of several gas wells in the Butler 
region was piped to two mills at Sharpsburg, five miles 
from the city of Pittsburg, and there used as fuel, but not 
with such triumphant success as to attract much attention 
to the experiment. Failures of supply, faults in the 
tubing, and imperfect appliances for use at the mills, com- 
bined td make the new fuel troublesome. Seven years 
ago a company drilled for oil at Murraysville, about 
eighteen miles from Pittsburg. A depth of 1320 ft. had 
been reached when the drills were thrown high into the 
air, and the derrick broken to pieces and scattered around, 
by a tremendous explosion of gas. The roar of escaping 
gas was heard in Munroville, five miles distant. After 
four pipes, each 2 in. in diameter, had been laid from the 
mouth of the well and the flow directed through them, the 
gas was ignited, and the whole district for miles round 
was lighted up. This valuable fuel, although within nine 
niles of our steel rail mills at Pittsburg, was permitted to 
waste for five years. It may well be asked why we did 
not at once secure the property and utilise this fuel ; but 
the business of conducting it to the mills aud there using 
it was not well understood until recently. Besides this, 
the cost of a line was then more than double what it is now; 
we then estimated that 140,000/. would be required to in- 
troduce the new fue]. The cost to-day does not exceed 
1500/. per mile. As our coal was not costing us more than 
3s. per ton of finished rails, the inducement was not, in 
our opinion, great enough to justify the expenditure of so 
much capital and taking the risk of failure of the supply. 
Two years ago men who had more knowledge of the oil- 
wells than ourselves, had sufficient faith in the continuity 
of the gas supply to offer to furnish us with gas for a sum 
per year equal to that hitherto annually paid for coal 
until the amount annually expended by them on piping 
It 
tovok us about eighteen months to recoup the gas com- 


| pany, and we are now working under the permanent 


arrangement of one-half the previous cost of fuel on cars 
at works. Since our success in the use of this new natural 
fuel at the rail-mills, parties still bolder have invested in 
lines of piping to the city of Pittsburg, fifteen to eighteen 
miles from the wells. 

The territory underlaid with this natural gas has not 
yet been clearly defined. At the principal field, that of 
Murraysville (from which most of the gas is obtained 
to-day), I found, upon my visit to that interesting region 
last autumn, that nine wells had been sunk, and were 
yielding gas in large quantities. One of these was esti- 
mated as yielding 30,000,000 cubic feet in 24 hours. This 
district lies to the north-east of Pittsburg, running south- 
ward from it towards the Pennsylvania Railroad. (as has 
been found upon a belt averaging about half a mile in 
width for a distance of between four and five miles. 
Beyond that again we reach a point where salt water 
flows into the wells and drowns the gas. Several wells 
have been bored upon this belt near the Pennsylvania 
Railroad, and have been found useless from this cause. 
Geologists tell us that in this region a depression of 600 ft. 
occurs in the strata, but how far the fault extends has 
not yet been ascertained. Wells will no doubt svon be 
sunk southwards of the Pennsylvania railroad upon this 
half-mile belt. Swinging round towards thesouth-west, and 
about 20 miles from the city, we reach thegas fieldsof Wash- 
ington County. The wells so far struck do not appear 
to be as strong as those of the Murraysville district, but it 
is possible that wells equally productive may be found 
there hereafter. There are now four wells yielding gas in 
that district, and others are being drilled. Passing still 
further to the west, we reach another gas territory, from 
which manufacturing works in Bever Falls and Rochester, 
some 28 miles west of Pittsburg, receive their supply. 
Proceeding with the circle we are drawing in imagination 
around Pittsburg, we pass from the west to the north- 
west without finding gas in any considerable quantity, 


* Paper read before the Iron and Steel Institute. 





until we reach the Butler gasfield, equi-distant from 
Pittsburg on the north-west, with Washington County 
wells on the south-west. Proceeding now from the Butler 
field to the Alleghany river, we reach the Terentum dis- 
trict, still about 20 miles from Pittsburg, which is supply- 
ing a considerable portion of the gas used. Drawing 
thus a circle around Pittsburg, with a radius of 15 to 20 
miles, we find four distinct gas-producing districts. In 
the city of Pittsburg itself several wells have been bored ; 
but the fault before mentioned seems to extend towards 
the centre of the circle, as salt water has rushed in and 
rendered these wells wholly unproductive, although gas 
was found in all of then. 

I spent a few days very pleasantly last autumn driving 
with some friends to the two principal fields, the Murrays- 
ville and the Washington County. In the former dis. 
trict the gas rushes with such velocity through a6-in. 
pipe, extending perhaps 20 ft. above the surface, that it 
does not ignite within 6ft. of the mouth of the pipe. 
Looking up into the clear blue sky, you see before you a 
dancing golden fiend, without visible connection with the 
earth, swayed by the wind into fantastic shapes, and 
whirling in every direction. As the gas from the well 
strikes the centre of the flame and passes partly through 
it, the lower of the mass curls inward, giving rise to the 
most beautiful effects gathered into graceful folds at the 
bottom—a veritable pillar of fire. There is not a particle 
of smoke from it. 

The gas from the wells at Washington was allowed to 
escape through pipes which lay upon the ground. Looking 
down from the roadside upon the first well we saw in the 
valley, there appeared to be an immense circus ring, the 
verdure having been burnt, and the earth baked by 
the flame. The ring was quite round, as the wind had 
driven the flame in one direction after another, and the 
effect of the great golden flame lying prone upon the 
earth, swaying and swirling with the wind in every direc- 
tion was most startling. The great beast Apollyon, minus 
the smoke, seemed to have come forth from his lair again. 

The cost of piping is now estimated, at the present ex- 
tremely low prices, with right of way, at 1500/. sterling 
per mile, so that the cost of a line to Pittsburg may be 
said to be about 27,000/. sterling. The cost of drilling is 
about 1000/., and the mode of procedure is as follows: A 
derrick being first erected, a 6-in. wrought-iron pipe is 
driven down through the soft earth till rock is reach from 
75 to 100ft. Large drills, weighing from 3000 to 4000 
pounds, are now brought into use ; these rise and fall with 
a stroke of 4 ft. to 5ft. The fuel to run these drills is 
conveyed by small pipes from adjoining wells. An 8-in, 
hole having been bored to a depth of about 500ft., a 
53-in. wrought-iron pipe is put down to shut off the water. 
The hole is then continued 6in. in diameter until gas is 
struck, when a 4-in pipe is put down. From forty tosixty 
days are consumed in sinking the well and striking gas, 
The largest well known is estimated to yield about 
30,000,000/. cubic feet. of gas in twenty-four hours, but 
half of this may be considered as the product of a good 
well. The pressure of the gas as it issues from the mouth 
of the well is nearly or quite 200 lb. per square inch. One 
of the gauges which I examined showed a pressure of 
187 lb. Even at works, where we use the gas, nine miles 
from the well, the pressure is 75 lb. per square inch. At 
one of the wells, where it was desirable to have a supply 
of pure water, I found a small engine worked by the direct 
pressure of the gas as it came from the well ; and an excel- 
lent supply of water was thus obtained from spring in 


the valley. 
(To be continued.) 








QUEENSLAND RatLways.—The various lines in course of 
construction in the south of Queensland have made fair 
progress of late. The first section of the Logan branch, 
from the SouthBrisbane line to Loganlea, on the Logan, 
has been opened for traffic by the Minister of Works. On 
the second section a bridge over the Logan is making 
rapid progress, and it is pretty certain that an engine will 
be able to cross it by the middle of July, thus establishing 
railway communication between the metropolis and Been- 
leigh, the principal southern town. The rails are already 
laid to that place, and on the Upper Logan tranch nearly 
to Quinzeh Creek, about nine miles from the river. At 
Beenleigh the station platform is furnished, as are also 
most of the buildings, &c. The second section of the 
Brisbane Valley branch, from Lowood to Esk, is making 
steady progress. The contractor has made a start with a 
bridge over Lockyer’s Creek, one of the principal streams 
to be crossed. On the second section of the Killarney 
branch the bridges are finished along six miles of the 
line, and the rails are laid for five miles. The contractors 
for the eighth section of the Western Railway, beyond 
Mitchell, have had trouble recently owing to a strike 
amongst their men, but an amicable settlement of the 
dispute has been effected, and the work is now being 
pushed on. The station buildings at Mitchell, to 
which place the line was opened some time since, 
are now finished, and the rails have been laid about 30 
miles beyond that township. Onthe Kilkivan branch of 
the Maryborough Railway, some of the concrete culverts 
have been put in; the contractor has commenced 
driving piles for bridges, and the fencing is going on 
satisfactorily. The timber work fora bridge over the 
Mary at Miva is also making good progress. Tenders 
have been called for bridge work connected with the 
duplication of the line between Brisbane and Ipswich. 
The several lines in the north of the colony have, with 
one or two exceptions, also made average progress. 
The extension of the Northern Railway beyond Bett’s 
Creek, towards Hughenden, has been somewhat de- 
layed for want of rails, but all the other work is well for- 
ward. The Central Railway extension from Beta to 
Jericho will probably be finished in the course of a month 
or six weeks, 
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THE PATENT LAW. 


Str Henry James, the late Attorney-General, is 
of course a high authority on legal matters. But 
we are not quite able to follow the view taken by 
him in a letter to a correspondent which appeared 
in our last issue. According to the statement 
made to us, it appears that an inventor forwarded 
to his patent agent ‘‘three provisional specifica- 
tions” for improvements in steam engines, and was 
informed by him that as they were quite distinct 
it would not be possible to include more than one 
under the same patent. Under the old law, the 
agent stated, there would have been no difficulty 








in including all under one patent, but he added 
that the new law was very strictly construed in 
this particular. 

Thereupon the client addressed a communica- 
tion to the late Attorney-General stating that as 
one who took an interest in the passing of the 
new Patent Laws on the grounds that inventors 
were justly entitled toa more economic law, he was 
more than surprised that the new law admitted of a 
construction the effect of which was to burden in- 
ventors with expenses from which they believed it 
had entirely relieved them. He did not think in- 
ventors, or any one interested in Patent Law, under- 
stood when the new law was passing through the 
Lords and Commons that it could, or would be, 
construed in the way represented to him, and he 
hoped that it arose from some extra official dili- 
gence in the Patent Office, and not that the Act 
really intended that each item of improvement of 
the same machine should be under separate 
patents. 

To this Sir Henry James replied that the patent 
agent was labouring under a mistake as to the sup- 
posed change in the law effected by the new Patent 
Act. The Solicitor-General and himself had issued 
regulations then in force in the Patent Office, and 
the effect of which was that the rules as to the in- 
clusion of more than one invention in the same 
patent remained the same as they were before the 
new Act was passed. So long as these regulations 
were in force there would be no ground for the 
apprehensions expressed in the letter addressed to 
him. 

Now, whatever may be the theory applicable to | 
the case, we are prepared to show that under the | 
new law the practice has certainly not been uni- | 
formly in strict accordance with the suggestion that | 
no alteration in the law as affecting the point in} 
question was effected by the Act of 1883. 

Prior to the coming into operation of that Act | 
the granting of patents was regulated by the Patent | 
Law Amendment Act of 1852 and rules from time | 
to time made thereunder. The Act itself (unlike the | 
Act of 1883) was silent as to what might be in- | 
cluded under a single patent. But the rule of the} 
law officers, dated December 12, 1853, was in these | 
words: ‘‘ Every application for Letters Patent, and | 
every title of invention and provisional specifica- | 
tion, must be limited to one invention only, and no| 
provisional protection will be allowed or warrant | 
granted where the title or the provisional specifica- | 
tion embraces more than one invention.” 

The examination of provisional specifications was | 
carried out nominally by the law ofticers, but actually | 
by their clerks, and was quite as efficient as the) 
present examination, though far less costly. Under | 
the old practice a single patent would be allowed 
to cover, for example, improvements in ordnance, 
firearms and projectiles. The features protected 
might include improvements in the mode of build- 
ing up large guns, improvements in the construction 
of the breech mechanism of small arms, and im- 
provements in the construction of projectiles, 
besides other features. It was a common thing to 
include under one patent, improvements in breech- 
loading firearms and in cartridges. 

Under the new law an application fora patent for 
improvements in firearms and cartridges designed 
for discharge by electricity, had to be divided. The 
Comptroller maintained that the specification con- 
tained the subject-matter of more than one inven- 
tion, and he went so far in the first instance as to re- 
quire that four patents should be applied for instead 
of only one. The invention was one in which ob- 
viously a suitable cartridge was necessary in order 
that the gun should be operative, because a circuit 
had to be completed before the discharge could be 
effected. Therefore in order to produce the result 
aimed at, namely the discharge of the projectile, 
the cartridge formed an essential. However, not- 
withstanding this fact which was repeatedly urged 
upon the authorities, and notwithstanding the in- 
numerable precedents, the Comptroller insisted 
upon a division of the case into two. 

In other words, whereas under the old law pro- 
tection for fourteen years would have been ob- 
tained for the entire invention at a cost in Govern- 
ment fees of 175/., the cost under the new law will 
be 308/, 

The Comptroller in giving his decision said it 
was a rule that an improvement generally applicable 
to small arms, and an improvement in small-arm 
cartridges, could not be considered as a single in- 
vention, and therefore such improvements were not 











allowable in one specification. The improvements 


of the one were not necessary for the efficient work- 
ing of the other, and moreover the general nature 
of the improvement made it applicable to all mem- 
bers of the same class. The only exception to this 
rule would be where a special improvement in the 
firearm required an unusual formation of the cart- 
ridge, or where a cartridge was specially adapted 
for use in a particular firearm. There seemed to 
him to be no reason for departing from this general 
rule in the case of electric small arms. 

In another case an alternative arrangement for 
distributing steam in an engine had to be with- 
drawn from an application for patent, and had to 
be made the subject of a separate patent. 

In contradistinction to this, it may be mentioned 
that under the old law a single patent was allowed 
to include improvements in steam boilers and other 
apparatus applicable to the heating and evaporation 
of liquids, parts of which improvements were appli- 
cable also to other purposes ; and that in another 
case a single patent was allowed to include an im- 
proved construction of steam fire-engine, and also 
a boiler in various forms applicable for stationary 
and other purposes, and in part applicable also 
for cooling fluids. Indeed innumerable examples 
could be given to prove how much more liberal 
was the practice under the old law than it has here- 
tofore been under the new. 

As it would seem that the law officers have 
exercised considerable control in the matter, it 
becomes evident that even if in point of form the 
letter of Sir Henry James is correct, yet in point 
of fact the effect of the practice under the new law 
is to make it more costly than it was under the 
old law to protect a given amount of invention. 

What may be the particular regulations to which 
Sir Henry James refers in his letter it is not 
possible to say. He does not state when they were 
made, nor does he say in what terms they are 
framed. Possibly they are secret rules of recent 
date, which have not been, and are not intended to 
be made public. If some enterprising member of 
Parliament would move for copies of the regula- 
tions in question, considerable public benefit would 
probably result. 

Whatever may be these regulations it is certain 
that the new law expressly provides that every 
patent shall be granted for one invention only, 
although, on the other hand, it is not competent 
for any person in an action or other proceeding 
to take any objection to a patent on the ground that 
it comprises more than one invention. 

An eminent authority in a treatise on the new 
law states in a footnote that a patent may still be 
obtained for an invention consisting of several parts, 
where the parts are so worked as to produce an im- 
proved result by their joint or successive operations. 
So far as we can see the only reason that can be 
urged in favour of limiting the subject-matter of a 
single patent is that the State may get as much as 
possible out of the inventor’s pocket. A single in- 
vention may comprise many features each in itself 
new, and there may be a valid claim to the whole 
in combination, as well as subsidiary claims to sub- 
combinations and to each of the several features 
separately. But under the old law it was the prac- 
tice to allow the applicant to go much further. In 
describing his invention, and the separate parts, he 
was permitted to show that he claimed to apply 
them, not only to the main purpose constituting 
the object of his invention, but also to other and 
different purposes. Why then should he be, as 
he undoubtedly is, denied this privilege under the 
new law, if it be true, as indicated by Sir Henry 
James, that it is a mistake to suppose there has 
been a change under the new law? In view of 
the sharp lessons the authorities have received it 
is possible they will hereafter be disposed to adopt 
more liberal views. We should not be surprised to 
find under asingle patent, say in respect of a novel 
bicycle, ageneral combination that is new, and com- 
prising, say, a wheel and a lamp that are novel. 
Although, from one point of view, this is not 
strictly a mechanical combination, yet the parts 
are used together for one main purpose, and 
perhaps might be regarded as one invention. As- 
suming such a case to be allowed, as we believe it 
now would be, the inference would be that so long 
as all the parts are claimed only as applied to one 
particular object they may be included in a single 
patent. But, according to the present disposition 
of the authorities, if the applicant in the hypo- 
thetical case under consideration, should apply to 
protect the individual parts as applied separately for 
other purposes, his application would not be enter- 
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tained as for a single patent. Here, then, isa de- 
parture from the practice under the old law, and it 
means that to obtain in such a case full protection 
for fourteen years the inventor must, under the new 
law, pay 462/. for stamps, instead of only 175. as 
under the old law. 








THE CASSEL GOLD EXTRACTION 
PROCESS. 

Iris comparatively but a short time since English 
investors were pouring their savings into enter- 
prises for the mining of gold, particularly in India 
and the Transvaal. Yet the interval, short as it 
is, which has elapsed since the Indian gold mine 
mania has, in the great majority of cases, been long 
enough for the schemes to be wound up and for- 
gotten, except by the few in whom the recollection is 
kept up by daily economies enforced by a diminished 
income. Yet the properties undoubtedly contained 
gold to a veryconsiderable extent, and were surveyed 
and tested by men, who, in many cases, honestly re- 
ported that the rock produced so many ounces of 
metal to the ton, and that there was sufticient of it 
to last for years. In spite of very fair prospects, 
however, the end arrived rapidly, and after one or 
two annual meetings the great anxiety of the share- 
holders was to wash their hands of the whole affair, 
and get out without further loss. It was not that 
the share capital, swollen by these artifices of 
vendors and promoters, was too great to allow of 
the large dividends which has been anticipated, 
which caused the revulsion of feeling, but the 
discovery that the actual working expenses per 
ton of ore exceeded the value of the gold 
which could be obtained from it. It might be 
that the assay showed one two, three, or more 
ounces of the precious metal to the ton of rock ; 
the miners never succeeded in securing anything 
like this amount, and were consequently in the 
position of working the poorest of gangues what- 
ever might be the assurances of chemists and 
mineralogists. The fact was, that the great mass 
of the gold was refractory. The upper layers alone 
contained free gold, which can be obtained by 
washing or by amalgamation, and these had often 
been worked in a primitive fashion for years, until 
the increasing difficulties gave rise to a cry for 
better machinery and apparatus to be obtained by 
western capital. But unfortunately refractory gold 
is as great a difficulty to the scientific miner of to- 
day as to his ruder predecessor. It is to be met 
with in all workings which have attained any con- 
siderable depth, and appears in very different 
forms. In some cases each grain of gold is covered 
with a fine skin of sulphur or of iron oxide, which 
entirely protects it from the action of mercury, 
over which it passes just as if there were no aflinity 
between the two metals, and is carried down to the 
tailings, where it lies a source of wistful regret to 
the mine owner, who knows that the growing heap 
contains thousands of pounds’ worth of inaccessible 
wealth. Another cause which renders gold refrac- 
tory is the association with it of other metals, such 
as arsenic, antimony, and zinc, which share its 
affinity for gold. These form a dirty amalgam 
which floats on the surface of the riffles, and inter- 
poses itself between the bright mercury and the 
passing gold, completely separating the two. Thus 
refractory ore is not only a loss in itself, but it is 
the cause of the clean gold escaping amalgamation, 
and for this reason, as long as there is a fair supply 
of the alluvial metal, the other is left in the mine, 
or is dumped out of the way. 

But although refractory gold cannot be worked 
by amalgamation, it may be treated by chemical 
operations, and much of it secured in this way. The 
most successful process in vogue is the Plattner 
chlorinisation method, in which the ores are roasted 
to drive off the sulphur, and are then steeped for a 
considerable time in a vat into which chlorine gas 
is continually fed. The gas rises through the wet 
mass, attacking the gold, and converting it into the 
chloride, which is very soluble. When this action 
is complete the mass of ground ore is washed with 
hot water to remove the soluble chloride, which is 
afterwards precipitated in the form of black mud, 
and melted ina crucible. This process is carried 
out when the circumstances are favourable ; there 
must be several mines in immediate proximity to 
one another, as it is out of the question to carry the 
ore far, and the tailings must be rich, as the 
chlorine, even when ample time is allowed, fails to 
penetrate the ore so completely as to reduce the 
whole of the gold. The cost of freight for the 





chemicals has also to be considered in wild countries 
and out-of-the-way districts. For these reasons the 
process has only a very limited application, and the 
great bulk of the refractory ores are thrown away. 

Another process, named after the inventor, the 
Cassel gold extraction process, has just been in- 
troduced, and for the last twelve months has 
been undergoing in this country a series of ex- 
haustive tests at the hands of experts and capi- 
talists interested in gold mining. It has not come 
before the general public, as before the tests 
were finally concluded the money required was 
privately subscribed by a few gentlemen, most of 
whom are on the directorate of the Tharsis Sulphur 
and Copper Company. This is also a chlorinisation 
process, but the evolution of the chlorine and the 
precipitation of the gold are effected by the agency 
of electricity, and as this can be generated by 
mechanical means, it follows that an immense stride 
has been made in the way of simplification. 
Further, the chlorine is produced in immediate 
contact with the ground ore, and acts upon it while 
in the nascent condition, when, as every one knows, 
its affinities are in a condition of maximum activity. 
But we will first describe the process, and then 
point out its advantages. A vat is partly filled with 
salt and water, and within this there rotates a barrel, 
pierced with holes, which are covered with asbestos 
cloth. The interior periphery of the barrel carries 
a number of electrodes formed of hard carbon, and 
connected through the axis, and a rubbing contact 
with a conductor from a dynamo-electric machine. 
The other pole of the dynamo is connected to a 
large copper plate in the outer vat, and thus there 
is formed an electrolytic tank, in which one 
electrode, or rather set of electrodes, is in the barrel, 
and the other is in the vat, with a porous partition 
of asbestos cloth between the two. As soon as the 
current is turned on, the sodium chloride is decom- 
posed ; the chlorine goes to the carbon electrode in 
the barrel, and the sodium to the other electrode, 
decomposing the water, and hydrogen is given 
off. But if a quantity of ground ore contain- 
ing, in addition to gold, various other metals, 
be put in the barrel, a more complicated series 
of reactions takes place. The chlorine is pro- 
duced as before, and gradually, as the barrel revolves 
it comes in contact with every particle of gold, and 
dissolves it. At the same time nascent oxygen is 
also generated, and combining with the sulphides, 
arsenides, &c., sets free the gold to be acted upon 
by the chlorine. So much was known, or at any 
rate believed, before Mr. Cassel turned his attention 
to this subject, but it was uniformly found in the 
experiments which were made, that no gold ap- 
peared at the negative pole, and neither could it be 
obtained by washing the contents of the bath after 
they had been thus treated for a considerable time. 
It was evident that the process did not produce 
soluble gold. This unexpected result is explained by 
Mr. Cassel thus: ‘‘A secondary reaction takes place, 
and hypochlorous acid is formed, which oxidizes 
the pyrites always present in such ores; hydro- 
chloric acid is also formed, which attacks any iron 
present, and forming a protosalt of the metal, this 
soluble iron compound precipitates the gold as fast 
as the chlorine brings it into solution, and thus 
prevents its extraction.” Thus the secondary 
reaction practically undoes the first, and the gold 
undergoes an endless course of solution and pre- 
cipitation, the latter step following immediately 
upon the former. 

It was at this stage that Mr. Cassel took up the 
laboratory experiment to convert it into an industrial 
process. After many experiments he found that 
there was one substance, and, so faras is yet known, 
one substance only, which was capable of neutra- 
lising the acid formed at the positive pole, without 
effecting the precipitation of the gold. This is 
caustic lime, which neutralises the acid as fast as it 
is formed, and thus preserves the iron from its 
action ; all other metals which may have been dis- 
solved before adding the lime are immediately preci- 
pitated by it. The lime gives rise to another set of re- 
actions ; a hypochlorite of lime is formed, which 
again being decomposed by the action of the water, 
affords additional nascent chlorine for the gold, the 
ultimate products of the reaction being—chloride 
of sodium in excess, chloride of calcium, tri-chloride 
of gold, and undecomposed gangue at the anode, and 
chloride of sodium, and sodium hydrate at the 
cathode. The dissolved gold is carried by the 
current to the cathode, where it is deposited in 
the form of a black slime, which can be cleaned up 





and melted from time to time. 


It will be seen that while the object of the 
Cassel process is the same as the Plattner pro- 
cess, viz., the production of a soluble chloride 
of gold, the result is obtained in a very much 
more simple and satisfactory manner, and without 
previous roasting In the first place practically the 
whole of the gold can be obtained from the rock, 
the amount rejected being very small and com- 
pletely under control. The time occupied by the 
operation is only some four or five hours, depending 
on the nature of the ore, and the process is prac- 
tically continuous. The apparatus described above 
is the one shown at the Inventions Exhibition, but 
we have seen one of a later design in which the 
delivery of the gold slime is constant and automatic, 
while the charges of ore can be introduced and re- 
moved in a few moments. The cost where water 
power is abundant is very small; the only che- 
micals required are salt or sea-water and lime, two 
substances almost universally diffused. It is not 
necessary to pass the whole body of the ore through 
the machine ; many ores are capable of great con- 
centration in a Frue vanning* or similar machine, 
and much of the non-metallic portion can be washed 
away, and the proportion of gold greatly raised. 
Under ordinary circumstances it is estimated that 
the Cassel process would cost 5s. to 10s. per 
ton or ore treated. There is a limit, we presume, 
to the poorness of ores which can be treated pro- 
fitably thus, but still this point is immensely lower 
than with the ordinary wet process, because not 
only is the expense less, but the yield of gold is 
much greater. The address of the Cassel Gold 
Extraction Company, Limited, is Verulam-street, 
Gray’s Inn-road, E.C. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

THREE years ago the members of the Society of 
Telegraph Engineers and Electricians were invited 
to Chatham by Colonel Webber, R.E., their Presi- 
dent, and a very pleasant outing was the conse- 
quence. This year another expedition afield was 
organised by Mr. C. E. Spagnoletti, President, and 
the works of the Great Western Railway Company 
at Swindon were the rendezvous. About 400 mem- 
bers responded to the invitation of Mr. Spagnoletti, 
and a special train was provided on Tuesday of last 
week by the Great Western Railway Company, 
who deserve the thanks of the entire Society for 
the care and courtesy they have shown in gra- 
tuitously conveying so large a body of visitors with 
the minimum of trouble to their factories at Swin- 
don. 

On reaching their destination the party proceeded 
to the Drill Hall of the local volunteers, where Mr. 
Spagnoletti and several of the leading officials of the 
Great Western Railway Company entertained them at 
luncheon, and after the usual toasts were drunk, a 
vote of thanks was proposed by Mr. Spagnolettitothe 
Great Western Railway Company for the facilities 
which they had offered to the members of the 
Society. A vote of thanks was also proposed to 
Mr. Spagnoletti himself for his action in the day’s 
proceedings. These toasts having been most 
heartily drunk, the party was divided up into 
sections, and conducted through the railway works. 

Although not so large as the works at Crewe, 
which have the advantage of being situated in a coal 
and iron district, the Swindon works are neverthe- 
less on a gigantic scale, and cover about thirty acres 
of ground. When fully occupied they employ some 
7000 operatives; but at present the number at 
work is considerably less. The shops are nearly 
all built of stone, and the situation is a very 
healthy one, owing to the agricultural nature of the 
country round. They comprise foundries, rolling 
mills, boiler shops, a steam hammer shed, locomo- 
tive and carriage departments. Rails, however, 
are not rolled on the premises, it being found pre- 
ferable to purchase them. The locomotive and 
carriage departments are very extensive, and mem- 
bers were informed that they are capable of turn- 
ing out a locomotive per week, a carriage per 
day, and a truck per hour. The royal carriages 
built for Her Majesty’s journeys to Windsor are 
triumphs of the carriage-builder’s art, and provided 
with the latest conveniences. In these not only 
comfort but luxury and beauty are obviously aimed 
at and achieved. 

Mr. Spagnoletti, being President of the Society of 








* See ENGINEERING, vol. xxxix., page 437, 
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Telegraph Engineers and electrician-in-chief of the 
Great Western Railway Company, it might have 
been thought that some electrical novelty or system 
in operation would have been exhibited. But if 
any member thought so, the expectation was not 
realised ; and electricians for once had an agreeable 
opportunity of forgetting ‘‘shop,” even on a holi- 
day, a special providence for which they cannot be 
too thankful to Mr. Spagnoletti. The day was 
properly an outing and as such it was enjoyed. 

One object in the works, besides the royal car- 
riage, excited uncommon interest. This was the 
famous engine of ‘‘ Geordie” Stephenson called the 
‘¢ North Star,” and built in 1837, the year, by the 
way, in which the first public telegraph line was 
opened on the Great Western Railway, and identi- 
fied with the capture of Tawell, the Slough assassin. 
The veteran locomotive was considered a fast goer 
in its day, and is in a very good state of preserva- 
tion still. 

After traversing the different departments of 
the works, and witnessing the various operations 
in progress, the visitors returned to Paddington 
by a train leaving Swindon at ten minutes to 
seven. 





THE MANUFACTURE OF COTTON- 
SEED OIL. 


Tue manufacture of cotton-seed oil is an industry 
which has enormously advanced in the States during 
the last few years, with the result that it has de- 
clined from a lucrative business to one in which 
profits can only be made by the exercise of great 
care and attention. Other causes, besides the mere 
increase of output, have been at work to effect this 
result. In 1881 the Italian Government deter- 
mined to stop the adulteration of olive oil by the 
foreign lower-priced product, and for this purpose 
increased the duty from 6.5 cents per gallon to 
about 16.6 cents, the consequence being that the 
imports fell from 6,997,796 gals. in 1879-80, to 
415,611 gals. in 1882-83. This reacted on the 
American market, and the manufacturers, striving to 
keep up their profits, lowered the quality of the oil 
until its use for culinary purposes had to be entirely 
abandoned, and thus another outlet was closed. At 
the present time the most successful and extensive 
uses for cotton-seed oil are found in the packing of 
fish and the adulteration of lard, which is said to be 
improved by the process. ee 

The manufacture is by no means an intricate 
one, and if it be conducted with care and cleanliness 
there should be no difficulty in getting good results. 
The first requisite is that the seed should not have 
heated to any serious extent, and to prevent this it 
must be stored in sacks with efficient ventilation, 
and must be crushed soon after it is received. In 
the ordinary course of business about 400 square 
feet of floor are required for storage for each ton of 
seed worked per day. The sand and rubbish are 
removed by two revolving screens, the first having 
36 meshes to the square inch and the second 16. 
The seeds drop through this latter screen and then 
heavy substances, such as pieces of metal, are re- 
moved by a fan blast, which carries off the seeds and 
lets the heavier article drop intoa hopper. The 
seeds themselves are covered with cotton lint, which 
clogs them together so firmly that they cannot be 
relied upon to run down an incline of less than 
45 deg. The next operation is to remove this lint, 
which is an important bye-product. This is done by 
a modification of the ordinary cotton gin, containing 
twice the usual number of saws placed closer to- 
gether. After this the hulls are separated from the 
kernels by cutting the seed up ina huller, which 
consists of a cylinder armed with knives working in 
a concave similarly provided. Each knife has four 
edges which can be used in succession as they be- 
come dull and has a surface speed of about 4500 ft. 
per minute. The cut seedsare taken toa revolving 
screen of 25 meshes to the inch and a surface speed 
of 220 ft. per minute, and here the hulls and the 
kernels are separated, the latter going to the crush- 
ing rolls, which are smooth cylinders revolving at a 
surface speed of 550 ft. a minute, and between 
which they are rolled to a thickness of .02in. pre- 
paratory to being cooked. Sometimes a gradual re- 
duction process by a five-high roller mill is followed. 

The cooking is performed in a steam-jacketted pan 
provided with a central revolving agitator. It isa 
very important operation and upon its successful 
performance depend the quality and quantity of 
the oil. The kind and condition of the seed varies 


and touch. The proper temperature of cooked meal 
is, however, said to be 220 deg. and its specific heat 
to be .404 deg., from which the amount of fuel 
required may be easily calculated. There are 
two methods of effecting the expulsion of the oil 
by pressure. According to the older plan the 
cooked meal is placed in woollen bags, and these 
are spread out and equalised in thickness on 
mats. These mats are closely woven from horse- 
hair, and covered with a leather back, the whole 
very much resembling a book which opens at the 
end. The mat is closed up on the woollen bag of 
meal, the open end of the mat being folded over 
itself next to the hinge of the mat. It is then put 
into a box of the press, and together with five 
others, is subjected to pressure of 2204 lb. per square 
inch of area. During twenty minutes the oil is 
allowed to flow, and then the press is unpacked and 
the cakes set up in stacks to dry, after which they 
are ground up into meal for cattle food or fertilisers. 
The value as a manure is shown by the following 
analysis : 


Per Cent. 
Ammonia oe sie aos Pes a 8.44 
Phosphoric acid aKa oe Pe a 3.55 
Potash ... eo 1.55 


The latest form of press is designed to avoid the 
necessity of employing bags and mats, and effects a 
large saving in expense by using iron, steel, or 
brass plates. Plate presses have been used in 
linseed mills for many years, and in the cotton seed 
mills in England, but these worked with seeds 
ground up with the hulls, and thus had to meet a 
different set of conditions. When these presses are 
used the meal receives a preliminary squeeze a little 
less in intensity than will bring the first oil, and is 
so far reduced in bulk that twelve cakes can be 
placed simultaneously in a press that would other- 
wise only admit six. The cakes measure 114 in. 
by 32in. The oil, as it leaves the press, is pumped 
into a storage tank, where it is left quiescent for 
three days to allow the heavy oil and stray particles 
to sink to the bottom. It is then drawn off by de- 
cantation into barrels, until the heavy oil is reached. 
when the tank is again filled up. About every 
third time of emptying the heavy oil is removed. 

The husks of the cotton seed are used for fuel in 
the boilers of the works, and experiments carried 
out by Mr. Erwin W. Thompson, of Thomasville, 
Ga., U.S.A., and embodied by him in a paper read 
before the American Society of Mechanical Engi- 
neers, from which we extract these particulars, show 
that 26.4 1b. of hulls can be conveniently burned 
per square foot of grate surface of a Root’s boiler, 
and that 2.64 1b. of water are evaporated per pound 
of fuel. The power required to operate the prin- 
cipal machines in a mill consuming seed at the rate 
of 13 tons per day of 23 hours, is shown in the 
annexed Table. 

Power Required to Drive a 13-ton Cotton Seed Oil Mill, 


Revolutions Indicated 
per Minute. Horse-Power. 
Engine and shafting ... Ke 4.42 
Screens and elevators ... ‘ts 1.69 
Linter ... soa ea 350 2.76 
Huller_.. Ze a 1000 9.43 
Rolls de bisa & 156 2.62 
Heater ... eg yaa 31 1.79 
Cake mill... es eS 550 1.48 
»» breaker ... Léa 440 30 


The yield of oil per ton of seed varies from 
38 gallons for that grown in the Mississippi 
bottoms to 29 gallons for that produced on the 
Georgia pine barrens. The following Table is the 
mean of a large number of determinations of the 
ordinary production fora ton of seed grown in South 
Georgia. 

Table showing Yield of 1 Ton af Cotton Seed. 


et 
co 





Oil (31.5 gallons) eae 256.6 
Soap stock on iss “as 21.2 1.06 
Cake as 3 ts hi 7713 38.56 
Linters ... aS a Me 16.1 8.81 
Hulls a a“ ai aa 917.2 45.86 
Waste (as below) ... ... 37.6 ——«*21.888 
Motes (from linters) i 4.1 2 
Sand (from screen)... ee 23.3 1.16 
Rubbish (from screen) ... ‘iia 10.2 5) | 
2020 100. 





ELECTRICITY AT THE INVENTIONS 
EXHIBITION. 
In preceding issues we have illustrated and de- 
scribed nearly all the principal apparatus employed 





the result, which is judged of by the senses of smell 


in the electric lighting of the Inventions Exhibi- 


tion. There is, however, a section known as the 
East Arcade, devoted to electrical exhibits, which 

are not exclusively confined to lighting purposes, 

and these deserve a brief notice at our hands. 

Many of the stands are occupied by the electric 

companies who here show their minor products, and 

smaller apparatus which escapes notice in the Ma- 

chinery Department. Foremost among these are 

Messrs R. E. Crompton and Co., of Mansion House 
Buildings, E.C., who exhibit an historic collection of 
dynamo armatures, beginning with the original Biir- 
gin type, and tracing the development through the 
Crompton-Biirgin down to the existing Crompton 
machine. Similarly with arc lamps, there is a series 
which illustrates the improvement effected by this 
firm since they first entered upon the business, and 
shows the form which their experience has taught 
them to be the most efficient. At the same stand 
there is a train-lighting plant,* consisting of a special 
dynamo and a Tower spherical engine, together with 
a large collection of switch boards and miscellaneous 
fittings. 

Mr. Swan has a stand which from its brillancy 
attracts many sightseers. Here there are to be 
seen the types of his lamp which have followed 
each other in succession since his first attempt ex- 
cited the universal interest of the scientific world. 
The whole stand is covered with lamps of all kinds 
and sizes, surgical lamps, microscope lamps, fairy 
lamps, miners’ lamps, dentists’ lamps, and many 
others, and when it is lit up the effect is very 
gorgeous. Among the curiosities is a delicate 
pocket-handkerchief made from the prepared thread 
which forms the basis of the carbon filaments. 
There are also specimens of a new filament pro- 
duced from a liquid by pressure through a die. 
Other recent inventions of Mr. Swan’s, also exhi- 
bited, are improved safety catches, new designs of 
switches, subways for electric light mains, and im- 
provements in storage batteries. There is also ex- 
hibited at this stand a testing apparatus illustrating 
the effect of different electric potentials on the light 
given by the lamps. 

As usual, Messrs. Woodhouse and Rawson make 
a large and good display. In this their lamps hold 
a prominent position, as there is claimed for them 
an absolute superiority, in point of economy, over 
those of other makers. The filaments are made 
from pure deposited carbon, exceedingly hard, and 
very fine and even in texture, and give an illumina- 
tion equal to one candle-power for each 2} watts of 
electrical energy which they absorb when glowing 
at the normal intensity.t A number of 100 volt 
lamps giving 10 candle-power are shown as novelties, 
and their production permits of a building being 
fitted both with small and large lamps fed with 
currents of high potential without the small lamps 
being arranged in series. Some of the larger lamps 
are silvered on the back in order that the light 
may be directed into the apartment which is being 
lighted, and not wasted on the wall or ceiling. 
Means for controlling and measuring currents are 
a speciality with this firm. The automatic magnetic 
switch is shown in many sizes, together with the 
Cunyngham volt meters and ammeters. These are 
shown fitted into complete controlling switchboards, 
by which all the circuits of a building may be made 
and broken from the engine-room, while the various 
dynamos and batteries can be coupled up and dis- 
connected and the current measured at will, or as 
circumstances require. Among the electric bells 
there are shown a number in which the usual gong, 
which always emits a most irritating sound, sugges- 
tive of telegrams, worry, and annoyance, is replaced 
by a sweet-toned bell, which may be listened to 
with pleasure, as it emits its clear note. By the 
addition of a Mackenzie indicatort to the push, the 
person who makes the contact can tell if the bell 
has responded to his action. This little instrument 
is applicable to telephones, railway signal gongs, 
and many other purposes. The electrical trans- 
mission and storage of power are both shown, or 
about to be shown, at this stand, the former by a 
dynamo actuated by a current which is received 
from a generator driven by a water motor in the 
middle court, and the latter by a set of F. S. V. 
accumulators. 

Messrs. Paterson and Cooper occupy a prominent 
position at the entrance to the arcade. They are 
showing this year much larger dynamos than we 
remember to have seen bearing the name before, 
and have several types on view. They have all long 





* See ENGINEERING, vol. xxxviii., page 529, 





+ Ibid., vol. xxxviii., page 325, 


t Ibid., vol. xxxix., page 492, 
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Gramme armatures with cores built up of thin 
star-shaped wrought-iron plates, the coils being 
wound in recesses between the rays of the stars. 
The 1000-light machine in the electric light shed 
has wrought-iron magnets 9 in. square, while the 
armature has 84 coils connected to the same number 
of sections in the commutator. This latter has a 
wearing depth of 3 in., and is provided with double 
brushes. The coils of the armature consist of a 
strand of fifty small wires laid together, and 
covered with four thicknesses of varnished tape, the 
object of this form of conductor being to secure 
greater ease and accuracy in winding. At the 
stand there is shown a Phoenix are lamp. This is 
of the clutch type, the feed being effected by a 
vibrating hammer which continuously delivers in- 
finitesimally small blows on the free side of the 
clutch, the hammers being actuated by a diffe- 
rentially wound shunt magnet. The Clark and 
Bowman, the Pilsen and the J. F. lamps, are also 
shown by this firm. Besides these they have 
measuring instruments in great variety. Among 
those are Perry and Ayrton’s ammeters graduated 
direct in amperes; Paterson’s electro-magnetic 
ammeter, in which the usual permanent magnet is 
replaced by an electro-magnet excited by the cur- 
rent under measurement ; Cardew’s voltmeters ;* 
Paterson-Joel ammeters, &c. A Thompson and 
Starling protometer for measuring the power of 
electric lamps occupies a prominent position. It 
consists of a graduated bar, at the centre of which 
are fixed two opaque screens, back to back, and in- 
clined towards each other at asmall angle. On one 
screen falls the light to be measured, and on the 
other the light from two standard candles of sper- 
maceti. By adjusting the positions of the candles 
and the light, the relative intensities are found from 
the divisions on the scale bar. When an arc light 
is under examination, the rays are reflected on the 
screen by a mirror. Messrs. Paterson and Cooper, 
whose works are in Little Britain, E.C., also show 
a miscellaneous collection, including a great variety 
of electrical appliances. 

A large variety of flexible carbons are shown by 
the Varley Patents Proprietory Co., of Mildmay 
Avenue, N., who have one or two lampst em- 
ploying the discription of electrode at work near 
the oftice of the electrical engineer to the Exhibition, 
Mr. W. D. Gooch. They also show a number of 
telegraph keys and testing instruments, which have 
secured for themselves a capital reputation. The 
Swan and Edison Company, are so well represented 
in the general lighting of the building, that they do 
not need to make a separate display, but they have 
nevertheless a small stand at which they show 
specimens of lamp fittings. These latter, that is 
the brackets, pendants, and stands for incandes- 
cent lamps, still appear, as a rule, to be in a tran- 
sition stage, and many of them are far from pleasing 
in appearance. There are, however, some notable 
exceptions, and the production of Mr. Osler, of 
Oxford Street, W.C., of Mr. Taylor Smith, of Bush 
Hill Park, Enfield, and of Messrs. Faraday and 
Sons often displaying much beauty. Mr. Smith, 
we notice, has brought out several very quaint 
designs since last year.t 

Opposite to the stand of the Edison Swan Com- 
pany there is to be seen a new battery, called the 
Lalande-Spence. The three elements are zinc, 
oxide of copper, and caustic soda. The copper is 
packed into an iron grating, which serves at the 
same time to hold it together, and to conduct the 
current, while the oxygen it contains effects a con- 
stant depolarisation of the cell, by combining with 
the hydrogen which is deposited upon it. The re- 
sult of the electro-chemical action is that the zinc 
is dissolved in the soda solution, the copper is re- 
duced to the metallic state, and an electrical current 
is given off. The current is not so strung as could 
be wished, the electromotive force of a cell being 
only .67 volt. The resistance, however, can be 
made very low, and a cell shown to the jury gave 
a current on short-circuit of 180 amperes. The 
merit of the arrangement, however, is that it gives 
a bye-product for which there is a regular market 
demand. Every week tons of zinc are dissolved in 
caustic soda for the manufacture of zinc soap and 
the like, and if the wasted energy of the chemical 
process could be turned to account in the form of 
electricity, it would be so much clear gain. We 
may add that 3lb. of caustic soda are required for 
the solution of each pound of zinc. 

* See ENGINEERING, vol. xxxviii,, page 236, 
+ Ibid., vol. xxxix., page 457. 
t Ibid., vol. xxxviii., page 278, 








Mr. H. J. Joel, of Moorgate-street, shows his 
secondary batteries and dynamos. The batteries, 
he says, have been subjected to a three-years’ test, 
and it has been demonstrated that the plates cannot 
buckle or get out of shape, because they are clamped 
together under pressure, and the depolarising ma- 
terial cannot get out of place. The electrodes can 
be taken out of the cell when not required for use, 
and be thus protected against local action. The 
dynamo is of the Granime type, the core being 
built up of plates connected together by bolts in 
such a way that the core can be taken to pieces to 
permit of the removal of a damaged coil, and the 
insertion of a fresh one. Mr. Joel also shows a 
number of measuring instruments. 

Electrical appliances for medical purposes are 
shown by Messrs. J. Coxeter and Sons, Grafton- 
street, Tottenham Court-road, by Mr. H. G. Whit- 
ing, Poultry Chambers, Cheapside, by Mr. Moses 
Humm, of 727, Commercial-road, E., and by Mr. 
Harry Lobb, of 66, Russell-aquare, W.C. Of these 
the last is a qualified surgeon, and brings not only 
electrical knowledge, but what is equally important, 
trained medical skill to bear on the subject. His 
battery is exceedingly convenient, and gives a 
current of great constancy and power. Mr. Humm 
confines his exhibit to an electric bath, although 
he manufactures several kinds of electrical instru- 
ments. One exhibitor offers garments, in which light 
steel magnets are embedded, which we take it, is a 
kind of faith-healing adapted for persons whose 
minds require something more concrete than the 
power of Providence in which to place their trust. 

Electric clocks are shown by Mr. C. Shepherd, 
of 2, Alexandra-road, N.W. These are controlled 
from a master clock, and are driven by two sucking 
coils provided with polarised cores. The cores are 
mounted on a rocking beam, which is connected by 
arod to acrankshaft, upon which there is a fly- 
wheel. The clock is driven from the shaft, which 
rotates at the same speed as the impulses are re- 
ceived by the coils. Should the two get out of 
synchronism, the solenoids will exercise a less 
powerful effect on the cores, or even will oppose 
their motion, and thus the harmony between the 
two will be soon restored. By this arrangement 
one pendulum may govern a series of clocks, and 
thus the number of escapements, the most expen- 
sive and delicate part of a clock mechanism, is 
reduced. The striking motion is also actuated by 
electricity. 

The Anglo-American Brush Electric Light Corpo- 
ration, Limited, of Belvedere-road, Lambeth, show 
samples of their ship fittings,* which they have 
supplied in great numbers to the Admiralty. They 
also show the new arc lamps they are supplying, 
together with parts of machines. 

(To be continued.) 





NOTES. 
PURIFICATION OF COPPER. 

A GERMAN patent, taken out by W. Braun, of 
Hamburg, proposes to refine impure copper by pass- 
ing gaseous hydrochloric acid through it in the 
molten state, with as little access of air as possible. 
It is said that the cuprous oxide contained in the 
copper is volatilised as chloride. Also all other 
impurities which may be present as oxides, or as 
metals which decompose vapour of hydrochloric acid 
at high temperature, are removed by this treatment. 
The result is stated to be a copper of very great 
purity and toughness, free from bubbles, and of 
high conductivity. 


INFLUENCE OF OIL ON SYNCHRONISM. 

Professor Henry has made some experiments on 
the influence of the thickness of oil upon the dura- 
tion of the vibrations of an isochronal balance- 
spring. These experiments show that the duration 
of an oscillation is very slightly affected by the use 
of oil, especially in the case of animal and mineral 
oils. According to M. Grandjean, when olive oil 
was used by clock and watchmakers, a watch gra- 
dually went slower as the oil got thicker ; but 
with animal and mineral oils a different result is 
observable ; for in the course of a few months a 
slight advance in rate is generally noticed. 


“Section A” at THE ForTHCOMING MEETING 
OF THE BritisH ASSOCIATION. 
There are various indications that the forthcoming 
meeting of the British Association, which is to be 
held in Aberdeen in the month of September, will 





* See ENGINEERING, vol, xxxviii., page 255, 





be an interesting one in many ways. Already it 
has been arranged by the Organising Committee of 
Section A (Physics and Mathematics) to have dis- 
cussions on the following subjects : (1) ‘‘On Kinitic 
Theories of Gases ;” and (2) ‘‘On Standards of 
White Light.” A hope has been expressed by the 
committee that those persons who may wish to 
take part in the discussion on either subject will 
send in their names before the meeting to the 
recorder-secretary of Section A. 


Work Exuisition iN Paris. 

A new Exhibition will shortly be opened in 
Paris ; it will be called the Exhibition of Industry, 
and will present some analogy to the Inventories, 
It will be opened to the public on the 23rd of this 
month, and will be closed on the 23rd November. 
It is to be held at the Palais de ]’Industrie, and 
naturally electrical matters will be of primary 
interest. The Commissioner-General of the under- 
taking is M. de Redon, and the Committee 
includes some well-known names, such as those of 
MM. Lemonnier, Tarraut, Milde, Boistel, De 
Meritens, Cance, &c. Electricians in fact form a 
considerable majority. 

DrawinG Pratinum Wire. 

According to M. Gaiffe, a microscopic examina- 
tion of fine platinum wire shows that the latter 
breaks in drawing at points where no sign of injury 
exists before going through the draw-plate. After 
drawing, however, spots appear on the metal, and 
M. Gaitfe infers that these are due to particles of 
dust which adhere to the metal as it is drawn, and 
scratch it. By carefully excluding dust particles, 
he has succeeded in drawing wires ii in. in dia- 
meter with ease, and he considers that with finer 
plates much finer wires can be produced. In a 
recent note we mentioned that Professor 8. P. 


; Veo ore 
Langley had obtained wires ;; og in. in diameter. 


PERFORATING GLAss BY ELECTRICITY. 

A simple method of perforating glass has been 
devised by M. Fages. The apparatus employed 
consists of a rectangular plate of ebonite, about 18 
by 12 centimetres in size, for an induction coil 
giving a spark of 12 centimetres. A brass wire 
passes under the plate and hasits point bent up and 
just penetrating the plate, but no more. This 
wire is connected with one of the poles of the coil 
and is pointed at the end. A few drops of 
olive oil are placed on the plate round the point 
and the glass plate to be perforated is laid upon it, 
care being taken to avoid the inclosure of air 
bubbles. The olive oil serves to insulate the wire ; 
and another wire, connected to the other pole of the 
coil, is brought down over the glass above the lower 
point. The spark passes between the points and 
perforates the glass. By moving the glass laterally 
a series Of holes can in this way be pierced in a few 
seconds, 


Srzicon 1n Cast Iron. 

In a recent paper to the Chemical Society, Mr. 
T. Turner gave an account of some experiments 
made by taking pure cast iron and fusing it with 
quantities of silicon-pig so as to produce test bars, 
which were tested by Professor Kennedy, of Uni- 
versity College. The pure cast iron was prepared 
by heating wrought iron with charcoal for about 
five hours, and the composition of the product was 
C=1.98, Si=0.19, Mn=—0.14, P=0.32, S=0.35. 
The silicon pig iron was composed of C=1.81, 
Si=9.80, Mn=1.95, P=0.21, S=0.04. The test 
bars were 1.1 in. in diameter and 19.7 in. long. 
Contrary to the generally accepted views on the 
subject, a suitable addition of silicon (up to 2.5 per 
cent.) improves the tensile strength of the metal. 
Thus with 0 per cent. of silicon the breaking load 
was 10.14 tons per square inch ; with 1 per cent. it 
was 12.72 tons, with 2 per cent. 15.70 tons, and 
with 2.5 per cent. 14.62 tons. With 3 per cent. of 
silicon, however, it was 12.23 tons, and continued 
to fall till with 5 per cent. it was 10.16 tons, and 
a proportion with 10 per cent. 4.75 tons only. 
Silicon also gives finer, smoother castings. 


Proposed Exectric Licutinc In EpInsurGH. 

An American electric lighting firm, at present 
exhibiting at the Inventions Exhibition, have lately 
made an offer to the Town Council of Edinburgh to 
lay down an electric lighting installation for a cer- 
tain period by way of experiment in Princes-street 
of that city, one of the finest thoroughfares in the 
world. The communication from the firm was 
brought under the consideration of the Cleaning 
and Lighting Committee of the Town Council last 



































Jury 10, 1885, ] 


ENGINEERING. 





41 

















Monday, and in it they guaranteed that the work 
should be done on the most favourable terms; but 
the committee, being of opinion that the principal 
thoroughfare of the city is sufficiently well lighted 
under the existing arrangements, resolved to re- 
commend that no action be taken in the matter. 
The Edinburgh municipal authorities have a lively 
recollection of an electric light installation which, 
with their sanction, was laid down in the same 
thoroughfare some four years ago, alike on account 
of the public annoyance experienced in connection 
with it, and the great and unexpected cost to which 
the city was subjected by it. As in many other 
places, the local gas company was put upon its 
mettle by the new lighting competitor, and the 
result was that numerous Bray gas lamps were 
brought into requisition forthwith, so that Princes- 
street has since become one of the best lighted 
thoroughfares in the kingdom. 


Liquip Fits. 

Professor A. W. Riicher and Professor Reinold 
have recently investigated the thickness and tints 
of liquid films, made from the ‘‘ liquide glycerique” 
of Plateau and soap solution. According to Pro- 
fessor Richer, who delivered a lecture at the 
Royal Institution on the subject, the mean thick- 
ness given by seven experiments on films made 
of Plateau’s liquid was 10.7x10—® millimetres, 
while that obtained from nine experiments with 
soap solution was 12.1x10—® millimetres. The 
mean of these results is 11.4x10—6 millimetres. 
The general relation of these results to the size of 
molecules is interesting. Sir W. Thomson has ex- 
pressed the opinion that 2x 10—6 millimetres and 
0.01 x 10—6 are superior and inferior limits of the 
diameter of a molecule. Van der Waals has been 
led from considerations founded on the theory of 
gases to give 0.28x10—®as an approximate value 
of the diameters of the molecules of the gases of 
which the atmosphere is composed. The number 
of molecules which could be placed side by side 
within the thickness of the thinnest soap-bubble 
would therefore, according to these estimates, be 
4, 26, and 720 respectively. The smallness of the 
first of these numbers, with a complex liquid con- 
taining water, soap, and glycerine, points to the 
probability that the diameter of a molecule is con- 
siderably less than 2 x 10—®, 

THE Bower-Barrr Process ror ProrectinG Tron. 

The Engineering and Mining Journal says that 
the exact extent of the value of this process 
remains to be proved by fuller experience, but that 
it may be considered as fully proved that it efficiently 
protects iron surfaces against ordinary atmospheric 
influences and a large number of weak acids and 
acid fumes. Ata meeting of mechanical engineers 
in America, a Mr. Towne stated that the process 
did not answer on boats where exposed to salt 
water, which very soon attacked the metal in spite 
of the coating ; and that when once the coating was 
broken through the corrosion of the metal was 
more rapid than on iron which had not been 
coated. Concerning this, the above-named journal 
remarks that the magnetic oxide coating does stand 
salt water perfectly, and suggests that the cases 
observed by Mr. Towne are due to the mechanical 
abrasion of the coating, owing to its being exposed 
to wearing. The coating stands better than paint 
or zinc, but of course can be broken away. As 
regards the assertion that once broken through, 
the presence of the ceating causes increased cor- 
rosion, the Journal remarks that it can see no 
reason why this should be so. It is generally 
stated, that such increased corrosion is the case 
where a zine coating is broken through, and that 
this is due to galvanic action. This may be also 
the case with the Bower-Barff coating. But more 
investigation is needed on this point. 


CLARKE AND Low’s InpicaTor. 

Two novelties in steam engine indicators have 
been brought to notice recently. In one, the 
resistance to the steam pressure is furnished by 
a straight steel wire 1 ft. in length and of dia- 
meter according to the limits of steam pressure. 
The wire is attached to a swing piston acted upon 
by the steam pressure, and the torsion of the 
wire indicates the pressure. The paper is secured 
to the concave side of a section of a cylinder 
which is moved by the action of the piston rod 
in the direction of its axis, while the pencil is 
at the end of an arm vibrated by the torsion 
of the spring. It is well to note in this con- 
nection that the action of any spiral spring 








such as is used in all indicators, is torsional. The 
other indicator consists of an elastic diaphragm 
whose flexure, produced by the varying pressure, 
causes a concave mirror to swing in a vertical plane; 
the motion of the piston rod of the engine is used 
to swing the mirror horizontally. A beam of light 
is thrown upon the mirror, and reflected upon a 
dark surface some distance from the engine, an indi- 
cator diagram several feet in length is traced out by 
this reflected beam of light. In the annexed views 











CC represents the body of the indicator, which is 
closed by the elastic diaphragm D. The link F trans- 
mits the motion of the diaphragm to the mirror. The 
pin receives the reduced motion of the piston and 
turns the mirror to and fro horizontally. In 
this ingenious device of Messrs. Clarke and Low 
to avoid certain recognised inaccuracies in indicator 
practice, it is quite possible that other more grievous 
errors are admitted. The reducing motion from 
the piston rod is the same as is used for all indicators, 
so no improvement is looked for in this direction. 
The substitution of the minute motion of the dia- 
phragm for the piston with its easily measured spring, 
is certainly the salient feature of the invention, but 
such a diaphragm must be difficult to test and be 
exceedingly sensitive to slight changes of tempera- 
ture. The diaphragm is not recorded except as 
one follows the travelling beam of light and dots in 
points which may be connected afterwards, while 
the projection of the ray from the vibrating mirror 
upon a flat and not a spherical surface, gives a dis- 
torted diagram, whose errors vary with the angle of 
the mirror’s motion. This indicator can serve a 
useful purpose in demonstrating the operation of 
the steam engine in the mechanical laboratories of 
technical institutions, and perhaps in some matters 
relative to the setting of valves. 


THe ANTWERP EXHIBITION. 

The inauguration of electric lighting in the 
Gardens of the Antwerp Exhibition, took place on 
the 5th instant. Several different systems are 
employed in competition. There are the lamps of 
Jaspon and De Puydt of Liege, of Brush, of the 
Compagnie l’Electrique, Giilcher, the Compagnie 
Générale d’Electricité of Brussels, Paterson, Serise 
and Hermite of Lille, and of Schuckert of Nurem- 
burg. Six powerful arc lamps of 3500 candles each, 
project beams on the handsome facade which is now 
finished. The aspect of the gardens on the night 
of the 5th was very striking, and it was the first 
occasion when so complete and varied an installa- 
tion had been seen in Belgium. On the same 
occasion telephonic communication between the 
Exhibition and the Waux-Hall, of Brussels, was 
opened to the public. This installation was com- 





pleted with great rapidity by the staff of the Bel- 
gium Bell Telephone Company, and by the work- 
men of MM. Mouston and Co., under the direction 
Mr. Bertin. The receivers were so arranged that 
ten persons could listen at the same time to the 
music played by the orchestra at Brussels, and 
transmitted by the telegraph wires on the Van 
Rysselburghe system. In afew days thirty-five people 
will be able to hear at the same time, and on the 
one circuit. Since several days visitors to the Ex- 
hibition have been able to travel from the railway 
station by means of an electric tramway which is 
working very successfully. It is driven by a small 
Siemens motor put in motion by the current from a 
group of Faure accumulators, made especially for 
this class of work by the Belgian and Dutch Elec- 
tric Company, of Brussels. The lighting of the 
more important quarters of Antwerp has been 
carried out by the General Electrical Company, of 
Brussels, to which the contract had been entrusted 
by the municipal authorities. In connection with 
this, we may mention that the Imperial and Con- 
tinental Gas Company, with which the municipality 
had been in treaty for lighting Antwerp, has com- 
menced legal proceedings against the Electrical 
Company, and the proceedings will be marked by 
several interesting and important features. 


Russian Navat Procress, 

One result of the recent visit of the Grand Duke 
Vladimir, the Emperor’s brother, to Archangel, 
and the conflict in regard to the Afghan frontier, is 
the determination of the Russian Government to 
abolish the White Sea Fleet and concentrate the 
whole of its attention upon the Baltic and Euxine. 
In the latter sea, the four ironclads of the heavy 
Italian type are being pushed on, and at least two 
will be completed early next year. There is 
already considerable activity in developing the 
dockyard at Nicolaeff, and strengthening the 
naval defences at Sebastopol, but beyond this there 
are no special naval operations to chronicle. The 
old question, as to whether Sebastopol should or 
should not be reinstated as chief naval station of 
the Black Sea, still remains unsolved, although 
Admiral Pestchuroff, the Commander-in-Chief of 
the Southern Fleet, is at St. Petersburg, in consul- 
tation with the Admiralty on the subject. The 
chief difficulty in connection with the transfer of 
the head-quarters from Nicolaeff to Sebastopol con- 
sists in the circumstances that commerce has been 
allowed to occupy a large portion of the southern 
side of Sebastopol Bay, essential for the fleet, and 
the mercantile port can only be shifted to the north 
side at a cost of not less than a million sterling. 
As might be expected, the merchants at Sebastopol, 
are very averse to the change of site, and the 
opposition they are raising causes the Government 
to be less vigorous in the matter than it might 
otherwise be. None the less, as the feeling of 
Russia generally, and the opinion of the leading 
naval and military experts, is in favour of the 
revival of the naval glories of Sebastopol, the adop- 
tion of decisive measures is looked upon as simply 
a question of months. The extension of the 
Lozova-Sebastopol Railway to the site of the pro- 
jected mercantile port on the north side, and the 
construction of the port itself, will be carried out, 
not by contract, but by the Government itself. It 
is expected that several of the engineers set free by 
the completion of the St. Petersburg Sea Canal will 
be employed upon the undertaking. With regard 
to the Neva, there is a very large amount of naval 
activity. Only a few days ago the Emperor laid 
the keel of a new massive ironclad, called the 
Alexander II., which is intended to be the prin- 
cipal vessel of the Baltic Fleet. The ironclad is to 
have a displacement of 8440 tons, length 326 ft., 
breadth 67 feet, and depth 23 ft. The engines will 
be of 8,500 indicated horse-power, and the fourteen 
guns will be mounted en barbette. To hurry on the 
Alexander II. several hundred additional workmen 
have been engaged by the dockyard authorities. 
On the same day took place the launch of the 
corvette cruiser Rynda, the sister ship of the Vitiaz, 
launched last year. The Rynda is a vessel of 
2950 tons displacement, 265 ft. long, 45 ft. broad, 
and 18 ft. deep. The engines are compound of 
3000 indicated horse-power, and the armament 
comprises ten guns and four machine cannon. The 
sister ship Vitiaz, is now being fitted out at 
Cronstadt, with a view of being commissioned late 
in the autumn or early next spring. Besides these, 
and three other vessels in hand, the Russian 
authorities are increasing slightly the torpedo fleet 
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and building several gunboats, but generally the | 
activity in these two branches is less marked than 
might be expected, considering the recent fears 
entertained of the arrival of an English attacking | 
squadron in the Gulf of Finland. 


Tue Povutitorr CANAL. 

The accompanying map showing the route of this 
important piece of engineering work will be of in- 
terest at the present time. The canal was made by 
the Imperial Government of Russia with a view to 
facilitating the arrival of loaded vessels close up 
to St. Petersburg. By the ordinary navigable 
channel of the Neva only ships of light draught 
could get up to the capital, those drawing much | 
water being obliged to stop at Cronstadt ; the ex- 
nense of sending cargoes from that island to St. 
Taetee being said to be more that the freight 
from England. The plans show a depth of 22 ft. 
from Cronstadt to the point A where the canal 
meets the Neva, the bottom being soft clay. The 


State, has practically called on the Government to 
hasten the commencement of the work, the im- 
portance of which becomes more and more pressing 
every day. It would appear as if the pressure thus 
brought to bear—illegal as it was—has stimulated 
the Government, as the Minister of Public Works 
haslately deposited a Bill relating to the railway, of 
which the following is a resumé. The railway is to be 
underground in the heart of Paris. It will have a 
total length of twenty-five miles, and will include 
two lines perpendicular to each other on the right 
side, and one line on the left side of the Seine. One- 
third of the necessary capital is to be raised by 
shares, and the other two-thirds will be obtained 
by bonds guaranteed by the State. A conces- 
sion for sixty-five years is to be granted, on the 
condition that the railway reverts to the Govern- 
ment at the expiration of that time, and the esti- 
mated cost is 8,400,000/. The charges to be made 
to passengers are to be arranged in three classes, and 
will vary directly according to the distance travelled 


lower conveyers. The former is a 36 in. four-ply 
rubber belt. It runs from a 48 in. driving pulley 
for 88 ft. horizontally ; it then commences an up- 
grade of } in. to a foot, and after 16 ft. it enters a 
gallery 9ft. wide by 8 ft. high, and 250 ft. long, 
built on trestle work. The opposite end of the 
gallery is in the elevator C, where the belt runs 
300 ft. horizontally to the tightening pulley. The 
speed is 775 ft. a minute, and the supporting 
rollers are 6 ft. apart on the loaded side, and 
12 ft. on the empty side. This belt will carry 
13,000 bushels an hour, while the return belt 
will carry 14,000. The buildings E and F are 
connected in much the same way as B and OC, 
the upper belt will be 710 ft. long between the 
centres of the terminal pulleys, and and the lower 
600 ft. D and G will likewise be connected, 
the upper belt by 880 ft. between centres and 
the lower 650 ft. In the St. Paul and Duluth 
elevator a conveyer belt is used for shipping 
grain into vessels, the elevator being built back for 
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whole width is 139 metres, so there is ample room 


for vessels to passeach other. It is arranged that 
vessels arriving with a cargo should proceed to the 
point A, where there is a large basin, and having 
discharged, should return to the part marked 
B, where there is also a basin, and where the 
return cargo would be shipped. Both these basins 
are in communication by rail with all the lines 
running into St. Petersburg, and can be approached 
by smallinland craft. The estimated cost of the 
work was 1,150,000/., but whether this was ex- 
ceeded we are not aware, and the whole system was 
to be thrown open free of tolls. Considerable oppo- 
sition was manifested towards this scheme by the 
St. Petersburg merchants, whose vested interests 
were in many cases threatened by the new route. 
The great want is sufficient warehouse accommoda- 
tion at the loading and unloading basins. 


THe Paris MeTropotitaN RalLway AND THE 
1889 EXHIBITION. 

Two great projects—the Paris Metropolitan 
Railway and the International Exhibition of 1889— 
which after creating considerable public excitement 
were allowed to sleep, have been revived during 
the past few days. It will be remembered the 
Committee of the 1889 Exhibition, presided over by 
M. Antonin Proust, submitted a voluminous report 
on the best means of carrying out the great enter- 
prise. Unfortunately the fall of the Ferry ministry 
arrested this preliminary work, and the approaching 
elections, now inevitably again postpone its present 
consideration. However, the labours of the Com- 
mission are not being lost, and a credit of 4000I. 
was lately made to them by the Minister of 
Commerce. The Metropolitan Railway scheme has 
also gone to sleep for some time. The Municipal 
Council, jealous of its influence, and dissatisfied 
that the work should have been classified as one of 
general interest, and confided to the hands of the 





as follows: First class, .10 franc per kilometre ; 
second class, .07 franc ; and third class, .04 franc 
per kilometre. Return tickets with a reduction of 
25 per cent. on the foregoing prices, will be issued 
for trains running during workmen’s hours. 


BELTs aS GRAIN CONVEYERS. 

In thesystem of elevators in use at Duluth, U.S.A., 
the employment of belts as grain conveyers is carried 
further than in any other place. The following 
Table gives the capacities of the buildings, and the 
dates at which they were built : 


bushels, 
A 350,000 1869 
Annexe 210,000 1879 
B 1,000,000 1880 
Cc 1,100,000 1882 
D 1,200,000 1884 
y 800,000 1884 

F 1,250,000 

i 1,500,000 


Two conveyer belts are used to carry the grain 
from A to the annexe, and to transport it back 
again. The former is 36 in. wide, of rubber, and 
has a speed of 650 ft. a minute. It runs on concave 
wooden rollers 9 in. in diameter at the ends, and 
4} in. in the middle, spread 4 ft. apart. The belt 
rises 7 ft. in the first 60 ft. of its run; it then 
travels 155 ft. horizontally, and passing round a 
24 ft. straight face pulley, returns upon rollers 
spaced 12ft. apart. The second belt is a combina- 
tion fabric formed of two 7 in. rubber belts, with a 
piece of canvas between them, the total width being 
3 ft. The canvas bags down 44 in. in the centre, 
the amount being regulated by curved iron cross- 
bars of 1} in. by } in. iron rivetted every 4 ft. 
between the rubber edges. This belt travels 650 ft. 
aminute, and has a capacity of 12,000 bushels an 
hour. Warehouses B and C are built in a line 
250 ft. apart, and are connected by upper and 


| the dock. The belt runs in a gallery upon posts 
25 ft. high, leading from the end of the elevator at 
an angle of 45 deg. tothe dock front, a distance of 
300 ft. The belt is 50 in. wide of four-fly rubber, 
and travels 600 ft. a minute. Mr. T. W. Hugo, of 
Duluth, is engaged on experiments to determine 
the exact power required for such conveyers, and 
has undertaken to bring the results before the 
American Society of Mechanical Engineers, to 
whom he has already communicated the above par- 
ticulars. 








| 

| FRENCH STEAM NAVIGATION.—The Champagne, the first 
| of four steamers now being built in French shipyards for 
the General Transatlantic Company, has just been 
launched at St. Nazaire. She is constructed of steel, and 
her dimensions are: Length, 492 ft. ; beam, 51 ft. 6 in; 
depth, 24 ft. 6in. ; displacement, 10,000 tons, 





CANADIAN Pactric Rattway.—The Canadian Pacific 
Railway Company is about to commence an engine-house 
at North Bend and Port Moody, British Columbia. A suit 
has been commenced at the instance of the Owen Sound 
Steamship Company against the Canadian Pacific Rail- 
way Company, the former claiming 40,000 dols. for ser- 
vices and 150,000 dols. damages for breach of contract. It 
is claimed that before the absorption of the Toronto, Grey, 
and Bruce Railway, the Canadian Pacific Company made 
an agreement with the plaintiffs giving them the exclusive 
right to convey freight to and from the company’s line at 
Owen Sound for the seasons of 1884, 1885, and 1886. This 
contract the Ontario and Quebec Railway, now a part of 
the Canadian Pacific system, assumed and undertook to 
carry out when the Toronto, pe and Bruce line was 
leased. During the existence of the agreement some new 
steel steamers built for the Canadian Pacific came over 
and were to have run from Algoma Mills to Prince 
Arthur’s Landing; but owing to the manner in which 
they were constructed they could not land at Algoma 
Mills. Thereupon the Canadian Pacific, it is said, ignor- 
ing its agreement with the plaintiffs, ran their vessels 
between Owen Sound and Port Arthur. Hence the 





action, 
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MESSENGER’S VALVE. 


Tue annexed illustration shows a valve constructed 


by Messrs. Messenger and Co., of Loughborough. Its 
distinctive features will be taken in at a glance. The 


valve is attached to a plate pivotted to the cover; this 
plate is provided with a slot in which there slides a 
projection on the nut, and when the latter is raised or 






















depressed by the rotation of the screw, the 


plate is 
moved around its pivot, carrying the valve up to the 
face, or lifting it completely out of the waterway. By | 
the removal of four nuts the cover can be removed, 


carrying with it the entire working parts. Two such 
valves are often combined in one body, and operated 
by the same screw. 





THE PHYSICAL SOCIETY. 


Ar the last meeting held on June 27, 1885, with Pro- 


| white metals, like silver and platinum, a brown, 


a conclusion which, however, was challenged by Captain 
Abney in the discussion ensuing. A third paper by Dr. 
Fleming was “‘ On Problems in Networks of Conductors.” 

* Lecture Experiments on Colour Mixtures,” by Cap- 
tain Abney. The apparatus employed by Captain Abney 
is a modification of Maxwell’s colour box, the spectrum 
instead of being formed upon a screen is received upon a 
convex lens which forms an image of the face of the 
prism upon a screen. If all the light from the prism 
falls upon the lens this image is colourless, but by 
interposing a screen with a slit in the spectrum close 
to the lens so as only to allow light of a given colour 
to fall on the lens, the image appears coloured with 
that light. By using two or more slits different lights 
may be mixed in any required proportions. 

‘On Stream Lines of Moving Vortex Rings,” by 
Professor O. J. Lodge. The communication described 
a method of drawing vortex stream lines, consisting in 
superposing uniform motion represented by a series of 
parallel lines, upen the lines of a stationary vortex as 
given by Sir W. Thomson in his memoir on vortex 
motion, and joining up the corners of the quadrangles 
so formed. ‘This operation is very simple, and by its 
application a number of the more remarkable pro- 
perties of vortex rings may be obtained, the general 
analytical investigation of which involves mathe- 
matical methods of the highest order. Drawings were 
exhibited showing the nature and behaviour of a single 
vortex ring moving with different velocities, a vortex 
ring approaching a large distant obstacle, the chase of 
two unequal rings, and many other cases. 

‘On the Thermo-electric Position of Carbon,” by 
Mr. J. Buchanan. It having been observed that the 
carbon filaments of incandescent lamps usually gave 
way at the negative end, experiments were instituted 
to find if the destruction could be due to the ‘* Peltier 
effect” causing a local generation of heat. Observations 
on a platinum carbon thermocouple showed that a 
generation of heat would result from a current passing 
from carbon to platium, but the effect was too small to 
account for the observed phenomenon. It was found that 
a couple of carbon iron and rose considerably in electro- 
motive force by maintaining the hot joint for some time at 


| 250 deg. C. 


“On some further Experiments with Sulphur Cells,” 
by Mr. Shelford Bidwell. The paper contains (1) a de- 
scription of a class of cells which give a constant voltaic 
current, the electrolyte consisting of a solid metallic sul- 
phide. (2) An explanation of the unilateral conductivity 


| exhibited by selenium and by sulphur cells, and (3) a de- 


fessor Guthrie, President, in the chair, a communication | 


was read, ‘‘On the Specific Refraction and Dispersion 
of the Alums,” by Dr. J. H. Gladstone. The refraction, 
dispersion, and specific gravity of nineteen different alums 


in the crystalline form were published by M. Charles | 


Soret, of Geneva, in the Comptes Rendus for last November. 
These, together with some additional data from Suret, 
Topsée, and Christiansen, were employed by the author 
for comparison with certain experimental results of his 
own and of Kannonikof. In this way additional proof 
was obtained that a salt has the same specific refraction 
whether it be crystallised or dissolved, and that the re- 
fraction equivalent of a compound body is the sum of the 
refraction equivalents of its components. The refraction 
equivalents of the alkalies in these alums are in the fol- 
lowing ascending order: Sodium, potassium, ammonium, 
rubidium, methylamine, caesium, and thallium; and of 
the other metals, aluminium, chromium, and iron. This 
is in acccordance with what was previously known, but 
Soret’s observations do not afford the means of determin- 
ing the equivalents more accurately than before. The 
refraction equivalents of indium and gallium were deter- 
mined for the first time, giving respectively 17.4 and 14.8. 
The specific dispersion of the same compounds, measured 
by the difference between the specific refractions for the 
lines A and G, was also examined. The differences of 
dispersion are much greater, comparatively, than the 
differences of refraction. The order was also determined, 
but not the actual dispersion equivalents of the different 
elements, 

*©On a Form of Standard Daniell Cell and its Applica- 
tion for Measuring Large Currents,” by Dr. J. A. Fleming. 
The author first referred to the careful and thorough in- 
vestigation of the circumstances affecting the electromo- 
tive force of Danie!]’s and allied cells by Dr. Alder Wright. 
He then described a form that had been found most 
convenient and reliable in practice. It consists of a U 
tube, in the two limbs of which are the two solutions of 
sulphate of copper and sulphate of zinc, of the same 
specific gravity. Electrodes consisting of freshly electro- 
deposited copper and pure zinc that has been twice dis- 
tilled dip into the two limbs. The electromotive force of 
this cell is 1.102, and the variation of electromotive force 
with temperature, is practically nil. 

“On the Phenomenon of Molecular Radiation in Incan- 
descent Lamps,” by Dr. J. A. Fleming. Some years ago 
Dr. Fleming had called attention to a phenomenon in 
incandescent lamps very analogous to that of discharge in 
high vacua observed by Mr. Crookes. The inner surface 
of the famp-glass was sometimes found to be coated with 
a deposit of carbon, with the exception of a clear line 
marking the intersection of the glass with the plane of the 
loop, and being, in fact, a shadow of the loop apparently 
caused by an emission of matter from the terminals. Dr. 
Fleming has since found how to produce this appearance 
at pleasure by passing a very strong current momentarily 
through a lamp, and has succeeded in obtaining similar 
deposits of various metals that had been used as terminals. 
These deposits show colours by transmitted light, and asa 
general result the author concludes that red metals, such as 
goldand copper, appear green by transmitted light, whereas 


scription of a cell which gives, as the result of passing a 
current through it, a current in the same direction as the 
primary current. 





RIVETTED JOINTS. 

Research Committce on Rivetted Joints.—Abstract of Results 
of Experiments on Rivetted Joints, with their Applications 
to Practical Work.* 

By Professor ALEXANDER B. W. Kennepy, Honorary 

Life Member. 
(Concluded from page 20.) 

Series IX. (Tables XXVI. and X XVII.) contained 
twenty-one joints in # in. plate, designed to compare with 
the 2 in. joints of Series VIII. It was considered suffi- 
cient however to make each joint with two rivets only. 
All the joints were made out of one plate of Landore 
steel, the tenacity of which was found to be 27.3 tons per 
square inch, with anextension of over 27 per cent. in 
10 in.—a remarkably ductile plate for its thickness. 
These experiments corroborated in a very striking way 
those of Series VIII., and added one or two new results 
as well. The diameter of the rivet holes in the joints 
proportioned for uniform strength, Nos. 1233 and 1238, 
was taken as 1.1 in., not because this was the best dia- 
meter, but because it was thought to be the largest dia- 
meter which would probably be actually employed in 
practice. These joints, which were intended to be equally 


| likely to give way by shearing and tearing, went by tear- 


ing the plate in all cases, There were six of them; in 
three (No. 1233) the plate was pulled along, and in three 
(No. 1238) across the direction n which it had been rolled ; 
and all six gave results practically identical. The plate 
tore at a stress about 9 per cent. in excess of its natural 
tenacity ; the shearing stress on the rivets being then 
about 20 tons per square inch. It was thought by some 
members of the Committee that this result might be im- 
proved by the use of heavier rivets; for those employed 
had been only of ordinary dimensions, and somewhat 
scant in heads andends for holding together such thick 
plates. Messrs. Penn and Sons, who had made the joints, 
therefore cut off the strained ends of three of the joints, 
and re-rivetted them with the heaviest rivets which it was 
thought possible to make sound by hand. These rivets 
weighed 1.2 lb. each, against 0.88 lb. the weight of the 
former ones. The result was very striking (No. 1382). 
The plates were so much better held together that they 
were still unbroken when the full shearing resistance of 
22 tons per square inch was reached, and the joints broke 
by shearing instead of tearing, the stress in the (unbroken) 
plates being 32.2 tons per square inch, or 18 per cent. in 
excess of the tensile resistance of plain pieces. The effi- 
ciency of the joint was raised from 49 up to 53 per cent. 
The general conclusions to be drawn from this set of 
experiments are probably these. 1. That a single- 
rivetted joint in ? in. steel plate cannot have an efficiency 
much exceeding 50 per cent., unless rivets of a larger 
diameter than 1.lin. are used. 2. That with rivets of 


any diameter a very great increase of strength is obtained 





* Paper read before the Institution of Mechanical En- 
gineers, 





by increasing the amount of metal in the heads and ends 
of the rivets. Treating the rivets as of bar 1.05 in. in 
diameter, and calculating from their weights, it will be 
seen that the rivets first used were equivalent to a straight 
bar long enough to fill up the hole in the two plates, 
and leave a length equal to 1.9 in. in diameter over, for 
forming head and end; while those used last had a length 
of 3.1 in. diameter available for the same purpose. This 
difference was sufficient to increase the etticiency of the 
joint from 49 to 53 per cent., that is 8 per cent of the first- 
named quantity. 3. That plate such as has been used 
for these joints makes as strong a joint crossways of the 
‘*grain” as lengthways, a fact of course of importance in 
connection with the plating of boilers, as well as with 
the arrangement of butt straps generally, which are so 
often strained across the direction in which they have 
been rolled. 

Slipping of the plates in the joints occurred at loads 
even lower than in the former cases, becoming visible at 
16 per cent. of the breaking load in the joints in which 
there was excess of plate area, and only reaching 20 per 
cent. of the breaking load in the joints where the rivet 
area was proportionately the largest. Practically there- 
fore slip occurred at the same absolute load as in the 2 in 
joints of Series VIII., and not at an increased load pro- 
portional to the increased absolute strength of the joint. 

It became evident at this stage of the inquiry that, 
although the earlier experiments had given sufficient in- 
formation as to the resistance of the plate to tension and 
of the rivets to shear, the effect of bearing pressure still 
remained very much unknown. To obtain further in- 
formation on this point the experiments of Series X. 
were undertaken. This series consisted of eight single- 
rivetted lap-joints, four of jin. and four of # in. plate, 
these joints being made from specimens formerly used in 
Series V. and Va., their fractured ends parted off, and the 
unstrained parts rivetted together. The exact strength 
of the pieces tested, as well as the increase of strength 
due to perforation, were thus known from the former ex- 
veriments. The result of these experiments is given in 

able XXVIII. In the four joints of }in. plate an 
average pressure of 53.5 tons per square inch on the net 
rivet surface (diameter by thickness) was reached, at 
which pressure the joint broke by shearing the rivets 
atastress of 16.6 tons per square inch—a reduction of 
resistance clearly to be attributed to the heavy pressure. 
In the four joints of $in. plate the average pressure at 
fracture was 46 tons per square inch, and only one joint 
went by shearing, the others all tearing across the plate, 
The joint which failed in the rivets sheared at 18.1 tons 
per square inch when the stress in the plate was about 28 
tons per square inch. The three others broke at the average 
stress of 30.3 tons per square inchin the plate, the average 
strength of the same plates unperforated having been 
found to be 29.7 tons per square inch. Thus the high 
pressure seems to have prevented the full excess tenacity 
(of 10 to 12 per cent.) from being reached, although it did 
not actually weaken the plate below its normal resistance. 
The high pressure was visibly accompanied by an irre- 
gular giving way of the joint in several cases, contrasting 
markedly with the sudden and, so to speak, homogeneous 
way in which all the former joints had broken ; and this 
method of fracture corresponded well with the lower 
breaking load. 

It was considered that these experiments showed that 
it was practically inexpedient to design a joint in which 
the bearing pressure on the rivets should exceed 42 or 43 
tons per square inch; and that it was important, when- 
ever a large bearing pressure was used, to give the joint 
a margin of extra breadth, so as to prevent distortion, 
and as local inequalities of stress, as much as 
possibile. 

In Series XI., XII., and XIII. (Tables XXIX. to 
XXXIII.), double-rivetted joints, lap and butt, were 
tested. These joints were not arranged, as before, 
in Series IX., to break in different ways. It was 
thought that the earlier experiments had determined 
the necessary constants with sufficient completeness 
to allow of these joints being designed at once so as 
to be the strongest possible of the given type, and in 
the given thickness of plate, with rivets of the as- 
sumed diameter. Such joints should of course be equally 
likely to break in the plate or in the rivets. In their de- 
sign, however, it had to be remembered that with a high- 
bearing pressure, such as might occur in the butt-joints, 
the rivets might shear under a stress greatly less than 
their normal resistance. The joints were thus girder 
joints rather than boiler joints, the latter class requiring 
excess of plate area(on account of the weakening effect 
of corrosion) rather than equal resistance of plates and 
rivets. 

Series XI. consisted of twelve joints, hand-rivetted, to 
compare with the former experiments. Six of the joints 
were in in. and six in ? in. plate; and three of each six 
were lap and three were butt joints. The double-rivetted 
lap-joints in 3 in. plate (Table xxix.) gave an efficiency of 
nearly 81 per cent., and turned out to be of equal strength 
in plate and rivets. The rivets were 0.8 in. in diameter 
(or 2.1 times the thickness of plate), their pitch 3.6 times 
their diameter, the net area of plate zigzag 29 per cent. 
greater than the net area straight across. The plate tore 
under a stress 10 per cent. in excess of its original re- 
sistance, and the rivets at the same time stood 24 tons per 
square inch without shearing, giving way in cne case at 
24.8 tons per square inch, while the plate remained un- 
broken at 34 tons. (Its natural strength was just 30 tons 
per square inch). 

The double-rivetted butt-joints (Table xxx.) also gave 
an efficiency of 80 per cent. The rivets were 0.7 in. in dia- 
meter, pitched nearly 4 diameters apart, the zigzag area 
27 per cent. greater than the straight. These were also 
probably very nearly joints of maximum strength ; for 
although none gave way by shearing, yet the bearing pres- 
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TABLE XXXVI. 
SumMary OF EXPERIMENTS CARRIED OUT BY PROFESSOR ALEXANDER B, W. KENNEDY FOR THE RESEARCH 
CoMMITTEE ON RIVETTED JOINTS. 
The Material for the whole of these Experiments was provided by the Landore-Siemens Steel Company, 


| 





[Detailed Results 


Detailed Results in Published in 




















| 
: | oe sere Specimens prepared . 
Series. | Cra | Subject of Experiments. | F ae P Specimen tested at Tnatitution 
ane | ae | Proceedings. 
Land II. I. to VIL. | Tenacity and elasticity of plate, Mr. W. Boyd | University College, | 1831, p. 206 
| tested bothin wedge grips and | London 
with pin ends j | 
Ill. | VIII. to X. | Tenacity and elasticity of rivet | Messrs. G. Wailes | ” } » Pp. 213 
| steel | and Co. | 
1V. XI. | Shearing resistance of rivet steel | os Re | » p. 214 
(See also XXXV.)_ | 
V. XII. and XIIL. Drilled and punched plates Mr. W. Boyd | - | - 
Va XIV. and XV. | Re a . S ie. 
VI. XVI. to XVIII. —_| Singled-rivetted joints se | id t) ag 
VIL XIX. to XXI. » (margin) = | ce ie 
VIL, | XXII. to XXV. | aR in gin. plate BH | Barrow Hematite Steel | ss 
| | Works | 
IX. XXVI. and XXVII. - in }in. plate Messrs. John Penn | University College, - 
| (See also XXXIV.) | and Son | London 
be XXVIII. | ” (high bearing pres- | Messrs. G. Wailes | ” 1882, p. 138 
sure) | and Co, | | 
ms. if XXIX. Double-rivetted joints, hand- | Messrs. Fielding | Chain Cable Testing) | 
{ || rivet and Platt House, Saltney | 
XI |. to | Double-rivetted joints, hydraulic- | ae | Chain Cable Testing -| 1885, p. 198 
rivetted | | House, Birkenhead = | | 
XIII. ( XXNIII /} ” ” } ” ” ) 





TaBLE XXXV.—Summary of Experiments on the Shear- | a misunderstanding, at a pressure much lower than that 
ing Resistance of different Qualities of Steel. | intended by Mr. Tweddell. Experiments are now in 
aia a ——————-= | hand which, it is hoped, will settle any question as to the 















ee Tensile a effect of high pressure in rivetting. 
ss) 8 Resistance. | 3° | Although these experiments, so far as they went, showed 
3) & ee er no gain of ultimate strength to result from hydraulic 
2 on s Quality of Steel. rivetting as compared with good hand-rivetting, they yet 
28 48 Limit of Break- | o showed the former to possess enormous advantages in the 
esl 28 |g — con 3. shape of increase of the load at which slipping occurs, 
a”) _@ sated Wits —_ ______ | which, probably enough, is proportional to the load at 
tons per tons per tons per which leakage might occur in a boiler. In the hand- | 
sq. in. sq. in. sq. in. rivetted jointsit was found that visible slip occurred always | 
2 | 21.18 | 16.87 | 25.55 | 0.829 Landore Siemens steel. at about the same absolute load (average 26 tons), and | 
2*| 22.75 | 17.80 | 2840 | 0.800 Ditto this load was not at all proportional to the strength of the | 
; = 4 ee ag a — joint, being about 27 per cent. of the breaking load in the | 
6 | 2271 | 19.65 | 31.77 | 0.715 Weardale Bessemer steel, g-in. joints and about 16 per cent. in the }-in. joints. It 
4} 2858 | 23.00 34.73 | 0.823 Bessemer steel. will be noticed that in both cases these percentages are | 
4| 26.27 | 27.70 | 36.35 | 0.721 | Ditto very close to those already given by the #-in. joints of | 
2°; 33.00 | 31.00 52.10 | 0.632 |Crucible steel. Series VIII., and the ?-in. joints of Series IX. In the} 
2*) 35.20 , 81.10 5260 | 0.670 Bessemer ,, hydraulic-rivetted joints the same peculiarity occurs, | 


: oe ieee! Bee eS ee — | somewhat less markedly, but with the vital difference | 
In all cases the test piece was formed as sketched in Fig. 10, | that the load at which it occurs is about twice as great, | 
Plate 29 of Institution Proceedings, and was broken in double | namely, 51 tons instead of 26, being 59 per cent. of the | 
shear, the double area being taken into account in estimating the breaking load in the 3-in joints and about 28 per cent. in| 
resistance per square inch. The diameter of the bar was 1 in., 33 7 AR s na r # | 
the turned diameter of the grooves about 0.8 in., the breadth of the gin, It has Jong. appeared to the writer impossible | 
the grooves } in., and the distance between them 1} in. | that in joints which distort so much as these before frac- | 
* These results are from six experiments made in the writer’s | ture the hydraulic rivetting should have any sensible influ- 
laboratory at: University College by Messrs. John Platt and R. F. | ence on the breaking load (so long as the size of the rivet | 
Hayward, and kindly placed by them at his disposal. | is not such as to render sound hand-rivetting impossible) ; | 
sure was 42 tons per square inch when the joints broke, | but he has maintained that its value lay in increasing | 
and the shearing stress was then 15 tons per square inch.* | the initial stiffness of the joints, a matter of at least equal | 
The excess strength of the plate, in spite of the very large | and probably of greater importance. This view seems to | 
distance between the rivet holes, was still as much as 6.6 | be very fully confirmed by the results of the present | 
per cent. | observations. The whole question of hydraulic and hand- | 
The double-rivetted lap-joints in ?in. plate (Table | rivetting, however, will be better discussed when the 
XXXI.), turned out also to be of very nearly uniform | results of the experiments of Series XIV. (high-pressure | 


strength, and had an efficiency of 71 per cent. They were | Tivetting, large rivets, thick plates), which are now in pro- | of strength. 


made with rivets 1.1in. in diameter, pitched 2.8 diameters | 8tess, can be laid before the Institution. 
apart. The zigzag area was about 35 per cent. in excess. eee ee 
The plates tore at 31.2 tons per square inch, an excess re- | Conclusions, 
sistance of 7.8 per cent. The rivets stood 22.2 tons per Having now summarised the experiments themselves, 
square inch without shearing. The bearing pressure in | we may proceed to summarise the conclusions which it | 
this case was (inevitably) quite low. 
The double-rivetted butt-joints in ? in. plate (Table | tions of joint which they appear to indicate as the best, | 
XXXII.) proved unexpectedly to be proportionately too | and to mention the points on which further information | 
weak in the plate, partly because the natural strength of | is now being obtained. In accordance with the plan pur- | 
the plate itself was less than that of the plates used for the | sued in the rest of this abstract, this will be done in the | 
other joints, partly because the strength of the perforated | briefest possible manner, without discussing the points at | 
plate turned out to be less, and not more, than that of the | length as they occur. In most cases a much more detailed | 
plate in its natural condition. This result corresponds with | treatment of them will be found in the various reports of 
the crystalline fracture and apparent hardness of the mate. | the Rivetting Committee of which this is only an ab- | 
rial of the broken joints, but is not fully explained. The | stract. It will be remembered, and may be again stated | 
efticiency of these joints turned out to be 71.3 per cent. in | here once for all, to avoid repetition, that the conclusions 
spite of this. The plates tore at 26.5 tons per square | given below all refer to joints made in soft steel plate 
inch when the stress in the rivets was 16.8 tons, and the | with steel rivets, that the holes were all drilled, and that 
bearing pressure about 40 tons per square inch. The rivets | the plates were in their natural state (unannealed). 
used were 1.1 in. in diameter, pitched 4 diameters apart;| Further, it should be said that all dimensions, thick- 
excess of zigzag area 26 per cent. With plate of the same | nesses of plate, &c., were measured by the most accurate 
quality as the others, the efficiency of such joints would | means available; and that in every case the rivet or 
probably be at any rate 75 per cent. | shearing area has been assumed to be that of the holes, 
Series XII. consisted of the same joints as Series XI., | not the nominal (or real) area of the rivets themselves. 
the strained ends cut off and the rest redrilled and | Also in every case the strength of the metal in the joint 
rivetted, but rivetted this time by Mr. Tweddell’s hy- | has been compared with that of strips cut from the same 
draulic machines. Series XIII. contained also the same | plates, and not merely with nominally similar material. 
joints treated a second time in the same way. So far as | It is thought that, if these points had always beenattended 
strength goes, the hydraulic rivetted joints in 3 in. plate | to, many of the discrepancies in published rivetted-joiat 
in Series XII. were identical with those of Series XI. | experiments would never have appeared. 
In Series XIII. the similar joints gave somewhat lower 1. The metal between the rivet holes has a considerably 
results, the main difference being due to the fact that a | greater tensile resistance per square inch than the unper- | 
weaker quality of rivet steel] was used, and the joints gave | forated metal. This excess tenacity amounted to more 
way by shearing the rivets. The hydraulic rivetted joints | than 20 per cent. (both in 3-in. and }-in. plates) when the 
in jin. plate, Series XII. and XIII., gave way inall | pitch of the rivet was about 1.9 diameters. In other 
cases at a somewhat lower load than the similar hand- | cases 2-in. plate gave an excess of 15 per cent. at fracture 
rivetted joints, a difference due in the lap-joints entirely | with a pitch of 2 diameters, of 10 per cent. with a pitch 


to the weaker rivet-steel used, but not to be so explained | of 3.6 diameters, and of 6.6 per cent. with a pitch of 3.9) 


in the case of the butt-joints. It was found that both diameters; and #-in. plate gave 7.8 per cent. excess with 

these sets of joints had been rivetted up, through | a pitch of 2.8 diameters. 

> - 2. The shearing resistance of the rivet steel is a matter 
* Series X. showed that under a bearing pressure of upen which, as has been pointed out, further experiment 

50 tons per square inch, the rivets would have a shearing is required. It may be taken as established that the 








resistance of only 16 or 17 tons per square inch. resistance per square inch in double shear is as great as 


that in single shear, so that allowance need not be made 
for the two shearing planes not being equally stressed. 
In single-rivetted joints, however, the bending of the 
plates will put considerable tensile stress in the rivets ; 
and this may diminish their apparent shearing resistance. 
In single-rivetted joints it may be taken that about 22 
tons per square inch is the shearing resistance of rivet 
steel,* when the pressure on the rivets does not exceed 
about 40 tons per square inch. In double-rivetted joints, 
with rivets of about ?in. in diameter, most of the experi- 
ments gave about 24 tons per square inch as the shearing 
resistance, but the joints in Series XIII. went at 22 tons, 
In Series XIII. the larger rivets also went at a low load ; 
but in the other double-rivetted joints with large rivets 
these latter remained unbroken at a stress of 22 tons per 
square inch. 

There are appended in Table XX XV. (on this page), the 
results of a number of recent experiments on the shearing 
resistance of steel of various qualities, which may prove 
interesting. These show distinctly that the ratio of 
shearing resistance to tenacity is not constant, but 
diminishes very markedly and not very irregularly as 
the tenacity increases. All the experiments given in this 
table were made in double shear, with test pieces of the 
same form. 

3. The size of the rivet heads and ends plays a most 
important part in the strength of the joints, at any rate 
in the case of single-rivetted joints. An increase of abeut 
one-third in the weight of the rivets (all this increase, of 
course, going to the heads and ends) was found to add 
about af per cent. to the resistance of the joint, the plates 
remaining unbroken at a full shearing resistanee of 22 tons 
per square inch, instead of tearing at a shearing stress of 
only a little over 20 tons.t The additional strength is pro- 
bably due to the prevention of the distortion of the plates 
by the great tensile stress in the rivets. 

4, The strength of a joint made across a plate is equal 
to that of one made in the usual direction. (Both this 
conclusion and the last preceding are stated as the result 
of a very limited number of experiments ; but there seems 
no reason to doubt their general truth). 

5. The intensity of bearing pressure on the rivets 
exercises, with joints proportioned in the ordinary way, a 
very important influence on their strength. So long as it 
does not much exceed 40 tons per square inch (measured 
on the projected area of the rivets) it does not seem to 
affect their strength ; but pressures of 50 to 55 tons per 


| square inch seem to cause the rivets to shear in most 


cases at stresses varying from 16 to 18 tons per square 
inch. This conclusion is based on the experiments of 
Series X., in which the margin was made equal to the 
diameter of the drilled hole. For ordinary joints, which 
are to be made equally strong in plate oul in rivets, the 
bearing pressure should therefore probably not exceed 42 
or 43 tons per square inch. For double-rivetted butt- 
joints, perhaps, as will be noted later, a higher pressure 
may be allowed, as the shearing stress may probably not 
exceed 16 or 18 tons per square inch when the plate tears. 
But in this case it would probably be wise to increase the 
margin. 

6. A margin (or net distance from outside of holes to 
edge of plate) equal to the diameter of the drilled hole 
has been found sufficient in all cases hitherto tried. 

7. To attain the maximum strength of a joint, the 
breadth of lap must be such as to prevent it from break- 
ing zigzag. Sucha method of fracture must inevitably 
be accompanied by unequal stresses in the plate straight 
between the rivet holes, and by consequent diminution 
It has been found that the net metal 


| measured zigzag should be from 30 to 35 per cent. in 
| excess of that measured straight across, in order to in- 
| sure a straight fracture. This corresponds to a diagonal 


pitch of : p+ if p be the straight pitch and d the 


appears safe to draw from them, to examine the propor- | diameter of the rivet hole. To find the proper breadth of 


lap for a double-rivetted joint, it is probably best to pro- 
ceed by first setting this pitch off, and then finding from 
it the longitudinal pitch, or distance between the centres 
of the lines of rivets. 

8. Visible slip or ‘‘ give” occurs always in a rivetted 
joint at a point very much below its breaking load, and 
by no means proportional to that load. A careful colla- 
tion of all the results obtained in measuring the slip indi- 
cates aed clearly that it depends upon the number and 
size of the rivets in the joint, rather than upon anything 
else ; and that it is tolerably constant for a given size of 
rivet in a given type of joint. The loads per rivet at which 
: = will commence to slip visibly are approximately as 
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Slipping Load 











Diameter : : : 
of Rivet Type of Joint. Rivetting. per Rivet. 
in, tons. 
2 Single rivetted Hand 9.5 
3 Double * as 3.0 to 3.5 
3 a 9 Machine 7 
1 | Single ~* Hand 3.2 
1 Double a a 4.3 
1 Machine 8 to 10 





To find the probable load at which a joint of any 
breadth will commence to slip, it is only necessary to 
multiply the number of rivetsin the given breadth by the 
proper figure taken from the last column of the Table 
above. It will be understood that the above figures are 
not given as exact ; but they represent very well the re- 
sults of the experiments in all series from VIIIL. to XIII., 





* In one pair of single-rivetted joints only (Nos. 383 
and 384 in Table XVII. of Series VI.) a shearing resist- 
ance of over 24 tons per square inch was reached; in none 
of the others did it exceed 22.5 tons. 

+ See Proceedings, 1881, pp. 713, 714, and Table XX VI. 
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except Series X., in which the average (for 1 in. rivets) 
was much lower than that given above. In this series, 
however, the proportions of the joints were intentionally 
somewhat abnormal ; and it is perhaps not to be expected 
that in this respect their results should agree with those 
of the other experiments. 

This result as to the slipping of a joint, although per- 
haps unexpected, is not contrary to what ought to have 
been expected. For experiments show that, long before 
stresses are reached which could visibly stretch the plates 
of a joint, there will be quite measurable shear of the 
rivet. The visible slip therefore will consist almost wholl 
of this shear, the magnitude of which will depend pri- 
marily on the number and size of the rivets in the joint. 
Anything that will hold the plates up better together, such 
as hydraulic pressure on the rivets, might be expected to 
diminish this shear or delay its commencement, exactly | 
as seems to have happened. The following Table gives | 
the result of experiments on this matter which were made | 
along with those given in the Committee’s first report, but 
which have not previously been published in the faa 
ings of the Institution. The experiments are on 1-in. | 
turned pins of rivet steel, tested in the single-shear appa- | 
ratus already described. Of course the shear would com- | 
mence later, and be at first smaller in extent, when the | 
pin was replaced by an actual rivet, and when the plates 
were thus forcibly held together, instead of being quite | 
free to slide, except so far as held from motion by the re- | 
sistance to shear. 








| 





Test Numbers : | 
| 

_ Shearing Stress 343 | 344, 345° 346 | 347/ 348 | 
in Pounds per Square | 
Inch, “ral 
Amount of Shear in Inches. | 

ee ed | 


0.0 | 0.0 0.0 


0 0.0 0.0 0.0 
6,365 010.013. -.016 = 022} .055! .021 
12,730 .022 .028 .030 §=.034| .066) .032 
19,100 034.040.042.048) 078) .043 
25,460 055 .060 .060 .071| .091 .062 | 
28,320 (06 | | 
31,830 080.086.082.091) 113.083 | 
$5,010 093 | 
88,190 113° .113) 108.114] 140.108 
41,380 141 
44,550 168; .152) .142 .170] .171] .155 
47,740 -200 | | 
50,910 £242 200.196 9.248! 238) .222 | 
54,110 


| 
Breaking load per) Ibs. 54,110 54,930 55,240 52,830 56,670 53,530 | 
square inch .. ) tons 24.15 24.52 24.66 23.59 25,29 23.90 
| 

9. The value of hydraulic rivetting as compared with | 
hand-rivetting, in cases when sound hand-rivetting is | 
possible, lies mainly, if not entirely,in the fact that it 
doubles the load at which the slip of a joint commences. 
This conclusion is subject to modification by future ex- | 
periments with the use of higher pressures in closing the | 
rivet, which may probably still further raise the slipping | 
load, so that the advantage of hydraulic rivetting may quite | 
possibly be even greater than it is here assumed to be ; 
but there is no indication that it is likely to affect the 
ultimate strength of the joint. The question of friction 
in the joint, which has not been specially experimented on | 
by the Committee, no doubt comes in in the same way. 
The friction induced by the rivet will affect the point at 
which slip commences; but can hardly have much, if 
any, relation to the breaking load. 

It is thought that the load at which visible slip com- 
mences is probably proportional to the load at which 
leakage would beginina boiler. Looked at in this way, it 
will be seen that the great value of hydraulic rivetting | 
appears to lie rather in the increased security and stiff- | 
ness it gives at ordinary working loads than in any actual 
raising of the breaking load. From a practical point of 
view the former is probably the more, and not the less, 
important function. 

Further experiments are now in progress to test the 
effect of higher closing pressures on the rivet than were 
used in Series XII. and XIILI., the results of which, it is 
hoped, will allow more definite conclusions to be arrived 
at in respect to the comparative merits of hydraulic and 
hand-rivetting. 

10. The experiments point to very simple rules for the 
proportioning of joints of maximum strength, which will 
be mentioned before any other joints are discussed. As- 
suining that a bearing pressure of 43 tons per square inch 
may be allowed on the rivet, and that the excess tenacity 
of the plate is 10 per cent. of its original strength,* the 
following short Table gives the values of the ratios of 


diameter d of hole to thickness ¢ of plate a , and of 


pitch p to diameter of hole (”): in joints of maximum 


strength in 3 in. plate. 








Original Shearing | 
Tenacity of Resistance of Ratio. | Ratio. Ratio. 
late. Rivets. | 
| d | pn | Plate Area 
Tons per Sq. In. Tons per Sq. In. ¢ | @ | hivet Area 
30 22 2.48 | 2.30 | 0.667 
28 22 2.48 | 2.40 | 0.785 
30 24 293 | 297 | 0.713 
28 24 2.28 2.36 | 0.690 








* The excess strength is taken lower than the average 
result of the experiments, because it is probable enough 





that the steel used had more than the average softness, 


Summed up and rounded off, this Table shows that the 
diameter of the hole (not the diameter of the rivet cold) | 
should be 24 times the thickness of the plate, and the} 
pitch of the rivets 23 times the diameter of the hole.* In| 
mean also it makes the plate area 71 per cent. of the rivet | 
area, | 

If a smaller rivet be used than that here specified, the 
joint will not be of uniform and therefore not of maximum 
strength ; but with any other size of rivet the best result 
will be got by use of the pitch obtained from the simple | 
formula formerly cited : 

d? 
pa + d 
, t 
where, as before, d is the diameter of the hole. 


The value of the constant a in this equation is as) 
follows: 


m4 





For 30-ton plate and 22-ton rivets, a = 
28 y 


= 4 ” 22 ” 9 poy, 
” 30 ” 24 ” ” 0.570 | 
Ps o ie ” 0.606 


or in the mean, the pitch p = 0.56 4 +d. 


It should be noticed that with too small rivets this gives | 
pitches often considerably smaller in proportion than 23 
times the diameter. 

For double-rivetted lap-joints a similar calculation to 
that given above, but with asomewhat smaller allowance 
for excess tenacity on acc unt of the large distance be- 
tween the rivet-holes, shows that for joints of maximum 
strength the ratio of diameter to thickness should remain 
precisely as in single-rivetted joints ; while the ratio of | 
pitch to diameter of hole should be 3.64 for 30-ton plates | 
and 22 or 24 ton rivets, and 3.82 for 28 ton plates with the | 
same rivets, 

Here, still more than in the former case, it is likely | 
that the prescribed size of rivet may often be inconve- | 
niently large. In this case the diameter of rivet should 
be taken as large as possible ; and the strongest joint for 
a given thickness of plate and diameter of hole can then 
be obtained by using the pitch given by the equation 


poa" +d, | 





t | aad take the diameter of hole as Lin. 
| where the values of the constant a for different strengths | 


of plate and rivets may be taken as follows: 
Table of Proportions of Double-Rivetted Lap-Joints, 
in which p=a £ +d, 


Original Shearing 


. - r Value of 
Thickness of Tenacity of | Resistance of 
Plate. Plate. Rivets. Constant. 
Tons per Sq. In. Tons per Sq. In. a. 
in. | 
i 30 24 115 
3 28 24 1.22 
is 30 22 1.05 
s 28 } 22 1.12 
; 30 24 1.17 
3 28 24 1.25 
i 30 22 1.07 
} 28 22 1.14 


Practically we may say that, having assumed the rivet 
diameter as large as possible, we can fix the pitch as 
foll »ws, for any thickness of plate from # in. to ? in.: 





For awe plate and es rivets \ p=1.16 = ad 


” ” ” 


»» 30 a we « p=1.06%° +4 
” 28 ” 24 ” p= 14% +d 


In double-rivetted butt-joints it is impossible to de- | 


velop the full shearing resistance of the joint without 
getting excessive bearing pressure, because the shearing 
area is doubled without increasing the area on which the 
pressure acts. In the writer's last report it was shown 
that, considering only the plate resistance and the bear- 
ing pressure, and taking this latter as 45 tons per square 
inch, the best pitch would be about four times the dia- 
meter of the hole. It appear justifiable, however, to 
apply here the results of Series X., and take correspond- 
ing constants. Thus we may probably say with some 
certainty that a pressure of from 45 to 50 tons per square 
inch on the rivets will cause shearing to take place at 
from 16 to 18 tons per square inch. Working out the 
equations as before, but allowing excess strength of only 
5 per cent. on account of the large pitch, we find that 
the proportions of double-rivetted butt-joints of maximum 
strength under given conditions are those of the following 
Table : 








Original Shearing - | 
Tenacity of Resistance of Bresene. Ratio. Ratio. 
Plate. | Rivet. — 

d Pp 

Tons per Sq. In. Tons per Sq. In. Ins. perSq. In. t d 
30 | 16 | 45 1.80 3.85 
28 16 | 45 1.80 4 06 
30 | 18 48 1.70 4.03 
28 | 18 48 1.70 | 4.27 
30 16 50 2.00 4.20 
28 16 50 2.00 4.42 





* The small difference here from the constants for- 
merly given is due to the assumption, now quite justified, 
of a somewhat greater bearing pressure than was then 
allowed. 





- | report of the Committee (1885, pp. 228-230) ; 


Practically therefore it may be said that we get a double- 
rivetted butt-joint of maximum strength by making the 
diameter of hole about 1.8 times the thickness of the plate, 
and making the pitch 4.1 times the diameter of the hole. 
These are very nearly the proportions which were used 
for the Zin. joints in Series XI. to XIII. ; for the #in. 
joints the diameter of the rivet was (as with the lap joint) 
less than that indicated by theory. In thick plates, where 
it is thought impossible or inconvenient to make the rivet 
holes so large as 1.8 times the thickness, the best pitch 
for any assumed diameter of rivet cannot be found by the 
method formerly used; for here we have not a given 
maximum shearing stress to work to, but rather the 


| shearing stress which in a given joint causes a given maxi- 
| mum pressure on the rivets. 


The best ratio of pitch to 
diameter of hole in double-rivetted butt-joints of maxi- 
mum strength for any assumed diameter of hole is there- 
fore, the same as that given in the last Table, or in mean, 
4.1 


11. All the experiments hitherto made have necessarily 
connected themselves with the question of strength, and 
the proportions just given belong to joints of maximum 
strength. But in a boiler the one part of the joint, the 
plate, is much more affected by time than the other part, 
the rivets. It is therefore not unreasonable to estimate 
the percentage by which the plates might be weakened by 
corrosion, &c., before the boiler would be unfit for use at 
its proper steam pressure, and to add correspondingly to 
the plate arex. Probably the best thing to do in this case 
is to proportion the joint, not for the actual thickness of 
plate, but for a nominal thickness less than the actual by 
the assumed percentage. In this case the joint will be 
approximately one of uniform strength by the time it has 
reached its final workable condition, up to which time 
the joint as a whole will not really have been weakened, 
the corrosion only gradually bringing the strength of the 
plates down to that of the rivets. Thus, suppose asingle- 
rivetted lap-juint in 3in. plate is in question, and it is 
considered that corrosion will make this equal to only a 
}in. plate before the boiler pressure has to be lowered. 
The rivet should then be proportioned as if the plate had 
a thickness of 0.5 in., which would give, for 30-ton plate 
and 22-ton rivets (see Table on page 20), a diameter of 
hole of 1.24in. Assume this as too large to be convenient, 
Then from the 
Table on page 20 the pitch will be 


=9. 
= 9-524 | 19.05 in. 

0.5 
The ratio of plate to rivet area to start with will be 0.835, 
| which means of course that the plate is in excess ; but the 
| ratio will diminish until it reaches 0.667, when the 
| strength of the plate has become equivalent to that of one 
| only 4in. thick, as was required. The efficiency of the 
| joint would be 45 per cent., whereas the best efficiency of 
| a joint in 3 in. plate with lin. holes (p=1.84in.) would be 

50 per cent., and the best possible efficiency of a single- 
| rivetted lap-joint in 2 in. plate under the given condition 
| of strength would be about 62 per cent. 

It is hardly necessary to point out how strongly these 
| figures indicate the necessity of using as large rivets as 
| possible, and of taking every possible means to reduce 
| the allowance necessary for corrosion. Fora boiler such 
| as has just been discussed is absolutely no stronger than 
| one of 4in. plate throughout, if only the thickness of the 
| latter could be kept unreduced at the joints. 
| 12. There are now in hand for the Rivetting Committee 

further experiments on double-rivetted joints of the 
general types already tested, in 2in., ?in., and lin. plate, 
designed specially to throw light upon the questions of 
hydraulic and hand-rivetting, high and low-pressure 
hydraulic-rivetting, and the practical value of exception- 
ally large rivets. They will also give further information 
| as to the slip of joints, and other points already discussed ; 
| and may further, it is hoped, be made use of tu throw 
some light on rather more obscure problems (such as those 
raised recently by Mr. Milton at the Institution of Naval 
Architects) connected with the stress in the metal of the 
| plate in the neighbourhood of the joint. 
| For the sake of more convenient reference, a Table has 
| been prepared (Table XX XVI., page 44), and is appended, 
| giving the purpose of each series of experiments, and 
| other particulars connected with the whole. 
| Although this paper is an unofficial abstract of the re- 
| sult of experiments only, and not an official summary of 
| the whole work of the Rivetting Committee, the author 
| may be allowed to call attention in conclusion to the other 
memoirs, not reports on experiments, which have been 
prepared in connection with the work of the Committee. 
Of these the earliest, and by far the most important, is 
the admirable summary of the published results obtained 
up to the time when the Committee commenced work, by 
| Professor W. Cawthorne Unwin, and published in the 
| Proceedings for 1881, pages 301-368. This paper, along 
| along with many valuable suggestions made by its author 
at the time, formed really the foundation of the whole 
work of the Committee. The Table compiled by Mr. 
Ralph H. Tweddell, showing rules of practice used by 
manufacturers for rivetted joints in iron, published in 
the Proceedings for 1881, pages 293-299, has proved very 
instructive. 1n addition to this, Mr. Tweddell has con- 
tributed some remarks on hydraulic rivetting to the last 
and Mr. W. 
| Silver Hall has added in the same place (pp. 231-235) a 
collation of Mr. C. H. Moberly’s experiments and a few 
others, with those of the Committee. 


p 








FOREIGN AND COLONIAL NOTES. 
American Locomotive Building.—The Chicago and North- 
| Western Railroad Company has placed an order for forty 
locomotives. Most of the engines are to be built by the 
Baldwin Locomotive Works, at Philadelphia, the re- 
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mainder by ‘the Schenectady W orks , at Schenectady, N vew | 
York. 


Railway Extension in New South Wales.—The tender of 
Messrs. Foster and Lake for 258,886/. has been accepted | 
for the third section of the railway from Murrumburra to 
Blayney, a distance of 45 miles 12 chains. Tenders have 
been called for the second section of this line from Young 
to Cowra, a distances of 33 mile 54 chains. 

The Panama Canal.—At the close of 1884 the Panama 
Canal Company had no less than 20,289 agents and work- 
men in its employment. The duration of each working 
day has been fixed at ten hours, viz., from 6 to 11 a.m. 
and from 1 to 6 a.m. 


Algerian Railways. 
that at the close of September, 1884, there were 11874 
miles of line in operation in Algeria, as compared with 
11052 miles at the close of September, 18838. The aggre- 
gate gee acquired in the first nine months of 1884 was 
503,783/., showing a decrease of 6865/. as compared with 
the cor responding period of 1883. 


aris Municipal Expenditure.—Paris may almost be 
said to be a small kingdom in itself. The expenditure of 
the municipality for 1885 is estimated at 10,388,465/, 


The Suez Canal.—It is proposed to increase the width 
of the Suez Canal from 73 ft. at the bottom to 215 ft. in 
some places, and to 264 ft. in others, The minimum width 
will occur in the straight portions and the maximum width 
in the sharper curves, 
increase the depth of the canal from 23 ft. 
9 in. 


Gin, to 27 ft. 


A Large Belgian Locomotive.—The Belgian mechanical 
concern, known as La Metallurgie, recently completed at 
its Tubize workshops a locomotive weighing 75 tons and 


intended to be used for working goods trains up heavy in- | 
The tender of the engine carries 44 tons of coal | 


clines. 
and a corresponding quantity of water. 


Pig Iron in the United States —The production of pig 
iron has made rapid progress in the United States during 
the last ten years. In 1875 the production was 2,266,581 

33 in 1876, 2,093,236 tons; in 1877, 2,314, 585 tons ; in 
18 2,577, 361 tons; in 1879, 3,070,875 tons; in 1880, 
4, 295 »,414 tons ; in 1881, 4,641,564 tons ; in 1882, 5,178 128 
tons; in 1888, 5,146,972 tons; and in 1884, 4,589,613 
tons, 


Yachting at New York.—The New York Safety Steam 
Power Company is building the machinery of a yacht for 
Mr. W. H. Sterling, of the firm of Messrs. Motley and 
Sterling. The yacht will have a safety steam-power 
engine with cylinder 8 in. by 9 in., and a speed of 12 miles 
per hour is guaranteed. Her vertical boiler will be of 
steel. The hull of the yacht will be built by Mr. S. 
Ayers, 37, Peck Slip, New York. Aniron yacht, 85 ft. 





in length at the water line, for the flag officers of the New | 


York Yacht Club, will be finished within the next three 
months. 


The New Zealand Mails.—A direct four-weekly postal 
service has been contracted for by the New Zealand 
Government between that colony and England. The 
contract is with the New Zealand Shipping Company, 
which is to keep five steel steamships in the service. 
The arrangement is to alternate with the San Francisco 
mail service. 


American Steam Navigation.—The steamer Louisiana, 
of the Cromwell line, between New York and 
Orleans, is becoming famous for quick trips. 
recent run in 5 days, 
to wharf. 


British Columbian Timber.—Two British Columbian 
timber companies, with an aggregate production of 
35,000,000 ft. per annum, are now cutting exclusively for 
the export trade. They ship to China, Australia, the 
Sandwich Islands, and even to England. 


She made a 


American Lighthouses.—A screw-pile iron lighthouse is | 
to be placed i in position at Romer’s Shoal, New York Bay, | 
25,000 dols. having been appropriated for the purpose. 
The lighthouse will be 50 ft. high, with a dwelling-house 
for the keeper elevated on the piles, anda tower ‘for the 
light surmounting the structure. 


Lehigh Valley Railroad.—The Lehigh Valley Railroad | 


Company intend, during the present summer, to put on a | 
ine of steam propellers trom Fair Haven, Lake Ontario, 


to Chicago and Duluth. The scheme is rendered ponstide | 


by the recent purchase of the Southern Central Railroad | 
by the Lehigh Valley. The Southern Central runs from 
Sayre to Oswego, Auburn, and Fair Haven. At Fair 
Haven extensive grain elevators are to be constructed at 
once. The propellers will carry Lehigh Valley coal up 
and bring back grain. 


Water in New South Wales.—A report from Mr. W, B. 
Henderson, superintendent of drills, to the New South 


Wales Minister of Mines, states that water has been | 


tapped in two distinct strata in a bore some sixteen miles 
west of Wilcannia, on the road to Silverton. The water 
was first tapped at 112 ft., and was suitable for stock, but 
the second spring, at a depth of 120ft., was much fresher 
than the first, and can be made available for domestic 
purposes, 


Belgian Metallurgical Profits.—As an illustration of the | 
extreme difficulty attending the realisation of any profit 
in connection with Belgian metallurgical industry, it may 
be interesting to state that the return realised last year 
by the General Company for Promoting the National In- 
dustry of Belgium upon 225,432/. engaged in ironmaking 
companies was only 2208/., or at the extremely meagre 
rate of 0.98 per cent. per annum. 


Gas at New York,—Gasmaking would appear to be a 


It appears from an official return | 


It is also proposed to gradually | 


New | 


9 hours, and 15 minutes, from wharf | 





v fi very profitable business a at New York. “Thus: it appears 
| that the Municipal Gas Company of New York paid the 
| following dividends on 4,000,000 dols. stock during the 
ten years ending with i88f inclusive: In 1875, 35 per 
cent. ; in 1876, 15 per cent. ; in 1877, 20 per cent. ; in 
1878, 15 per cent’ ; in 1879, 10 per cent. ; in 1880, 18 per 
cent. ; in 1881, 22 per cent. ; and in 1882, 1883, and 1884, 25 
| per cent. 





Railways in New Brunswick.—New Brunswick has now 
9955 miles of line in operation, This total is made up as 
follows: Intercolonial and branches, 355 miles; New 
Brunswick and branches, 413 miles; Grand Southern, 
| 824 miles ; Albert, 51 miles ; St. Martin’s and Upham, 
30 miles; Adam ‘and V anceboro, 6 miles; Elgin and 
Petitcodiac, 14 miles ; Chatham branch, 9 miles; Kent 
Northern, 27 miles ; aa Dalhousie brane h, 8 miles ; total, 
9955 miles. 


Great Northern Telegraph Company.—The number of 
| despatches transmitted by this company in the first two 
| months of this year was 168,799, as compared with 170,021 
in the corresponding period of 1884. The revenue col- 
lected by the company in the first two months of this 
| year was 41,200/., as compared with 38,680/, in the cor- 
responding period of 1884, 


Belgian Coal Exports.—The exports of coal from Bel- 
gium in January amounted to 368,332 tons, as compared 
with 354,885 tons in January, 1894. In these totale the 
exports to France figured for 347,160 tons and 337,628 tons 
ne 

German Metallurgy.—The production of pig in the Zoll- 
Fenn has made a remarkable progress during the last 50 
years. In 1834, this production amounted to 110,000 tons, 
and in 1844 it did not exceed 171,000 tons. In 1854, it 
had risen to 369,000 tons ; in 1864, to 905,000 tons; and 
in 1874, to 1,906,000 tons. In 1883, the figures were car- 
ried to no less than 3,420,000 tons. 


Coal in South Australia,--Mr. H. L. J. Wilke, of Ade- 
laide, has forwarded to the South Australian Commissioner 
of Crown Lands, on behalf of himself and Mr. J. Hunter, 
and Mr. C. Adams, drovers, a claim for a reward of 
10,000/., offered by the South Australian Government, for 
the discovery of coal in South Australia. The discovery 
is said to have been made by Messrs. Hunter and Adams 
when driving cattle to and from (ueensland about nine 
months since. They were on the (Queens: and-road, on the 
line of the proposed railway to Innamincka to the north- 
east of Hergott Springs, and were in the act of sinking for 
| water on the Dulkaninna Creek, about nine miles from 
Lake Tankamarinna and the same distance from Davis 
Hill, when they struck on a seam of what they state is 
coal, The coal was at a depth of 20ft. and was about 4 ft. | 
in thickness, They at once appreciated the importance | 
| of the discovery and they extended their researches toa 
| point about 200ft. further down the creek. There, they 
state, they again struck the coal. 


| Japanese Railways.—The railway system of Japan has 
| attained a length of 225 miles and is steadily i increasing. 
The system is being mainly built by the Japanese Govern- 
ment with Japanese capital. A 7 per cent. loan for 
4,000,000/. was entirely taken up by t the Japanese them- 
selves. The business results of Japanese railways have 
thus far been satisfactory. 


French State Railways.—The French Chamber of 
| Deputies recently discussed the question of selling the 
State Railway network. M. de Soubeyran advocated this 
course as the only means of abolishing the special or 
public works budget. The French Government railways 
| were, he contended, mismanaged, the accounts were 
| muddled in order to conceal the deficit, accidents were 
numerous, and the officials were appointed for political | 
reasons. Italy had already abandoned the experiment of | 
State railways, and the sale would realise 36,600,000/. 
M. Raynal, Minister of Public Works, urged that no 
purchaser had come forw ard, that a guaranteed dividend 
|\Souaa probably be demanded, and that in a few years, 
| with economical management, the lines would pay. The 
motion was rejected by 330 to 112. 
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PROPELLING SHIPS. 


| Journals of Propeller Shafts. (tid. 3 Figs.) 


sure of the shaft, while | is not transmitted theough the crank web 
asis usual. A similar arrangement may be used to support the 
weight of ashaft. The pump is provided with an air chamber 








a 

















and a safety valve below the air chamber, so that when the pres- 
sure reaches the desired limit the water escapes, the air acting as 
elastic cushion. (Accepted May 15, 1885). 

10,011. W. H. K. Bradford, Windsor. Screw Pro- 
pellers. (6d. 6 Figs.) July 10, 1884.—The part of the boss to 
which the screw blade is attached is arranged at an angle to the 
driving shaft so that the line of a junction extends round a con- 
siderable segment of circle. Referring to the illustration, the boss 
is symmetrical with respect to a plane passing through the axis of 





the screw. Each half on either side of the plane makes an angle 
to the axis of the shaft proportioned to the pitch of the screw. 
The two halves are shown at b andl. One blade ¢ is attached to 
the part b and the other to the part/. The parts of the boss not 
required for the attachment of the blades are rounded off. (Ae- 
cepted May 1, 1885). 


11,048. J. Paley, Glasgow. Apparatus Connected 
with Screw Propellers. (6d. 2 Figs.) August 7, 1884. 
The axial line of the propeller shaft is on one side of the stern- 
post, and the screw is behind the rudder. The outer portion of 
the propeller shaft is provided with a jointed coupling, and the 
outer end is supported in a journal block supported in a radial 
slide secured to the stern-post above and below the ends of the 
rudder. The propeller can thus be readily lifted out of the water. 
(Accepted May 26, 1885). 

2052. J. and J. M. Thomson, Glasgow. aenet 

ebruary 
14, 1885.—The journal part is turned to the same size as the rest 
of the shaft. Athrust shell, having a number of thrust collars 
formed on it, is secured on the shaft between collars, one collar 
being formed with the shaft and the other shrunk on afterwards, 
or the shell may be in two pieces, and be secured between fixed 
collars. (Accepted May 26, 1885). 

4410. A. F. Barth, Grossenhain, Saxony. Ship’s 
Propeller. (6d. 6 Figs.| April 9, 1885.—The propeller acts 
partly like an ordinary paddle wheel and partly like a centrifugal 
suction wheel. The propeller is partly encased, and is exposed 
at the front and back of the lower part, to which water is con- 
veyed by suction through lateral apertures or suction chambers, in 
order to combine the direct pressure of the paddle blades with the 
reaction of astream of water which is sucked up, and then thrown 
out behind. (Accepted May 12, 1885). 


SHIPS’ FITTINGS. 


11,396. H. McM. Gibb, St. Johns, Newfoundland. 
Anchors, [6d. 3 Figs.) August 18, 1884.—The shank is con- 
structed in two parts meeting together at the shackle and ex- 
tending outwards at a considerable angle where the flukes are 
jointed thereto. The flukes are fitted so as to have a range of 
about 90 deg. The inner ends of the flukes are fitted with spurs 
or projections which act as stops to control the range of motion of 





the flukes, and also assist in causing the flukes to assume the 


| necessary position for taking hold of and penetrating the ground. 


Referring to the illustration, the anchors have a Y formed shank 
a, a shackle b, jaws d, pivotted flukes g fitted with spursg*. c is 
the cable ring, and fare fishing rings. The extent of the travel 








4587. A. H. Reed, ——. (V. H. Hallockand F. D, New- | 
ton, New York, U.S Pads for Counteracting the End | 
Thrust and the Weight of the Propeller and other | | 
Shafts. (6d. 5 Fiys.) April 14, 1885.—Referring to the illustration, 
on the end face of the bearing of the shaft are secured a circular 
series of pads which bear against a flange secured on the crank- | 


shaft. Each pad comprises two cylinders b ¢ fitting one within the 
other. The cylinder 6 has dovetailed ribs —— with corre- 


sponding grooves in the erd face of the bearing. Leakage between 
the cylinders is prevented by the leather packing d, and between | 
the cylinder cand the disc by the packing j. Water under pres- 
sure is supplied through the orifices h, and supports the end pres- 





| of the flukes is governed by the curved shoulders A, (Accepted 
June 12, 1885). 


ay Boyce, Tipton, Staff. Double-Arm Anchor. 
(6d. 4 Figs.) October 27, 1884.—The anchor has two similar 
arms and two toggles, the toggles being at right angles to the arms 
which are fitted into the shenk in such a manner as to enable 
both arms to enter the ground at the sametime. Referring to the 
| illustrations, the shank D is formed in two similar pieces, each 
| provided with ad E. The two parts are secured together by 
bolts A', M and N. Each fluke G is made in one pisce with its 
tripping toggle F the toggles F being at right angles to the flukes 
G which fit in holes in the jaws E, and are capable of revolving 
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ee A fa ; A stock plate ( may be fitted on the square of the shank, 
oT weet af plate key. The shackle bolt A is secured to 
A'te) 








It will be seen that in which ever direction the 
(Accepted May 12, 1885). 


the bolt Al. ! 
anchor falls it is equally effective. 


3442. A. J. Boult, London, (€. //. Washburn, New York, 
U.S.A.) Steering Gear. [6d. 10 Figs.) March 17, 1885.—A 
rotary valve, operated by the piston of an auxiliary cylinder 
whose valve is controlled by electro-magnets actuated by electric 
currents controlled by the movement of the needle of a mariner’s 
compass, controls the supply of compressed air to the main cy- 
linder whose piston operates the tiller wheel. Referring to the 
illustration, the compass is so arranged, that should the ship 
deviate from its course, an electric circuit is closed through one or 
other of the magnets 27 or 28, drawing the lever of the auxiliary 
valve to one side or the other, and permitting compressed air 
entering by the pipe a to force the piston of the cylinder 24 to one 
side or the other, operating the main valve 14, admitting com- 


. —=> 
| 


oa 


co» 
t 


| 
| 
ao a 

fas 3) ‘ 
ee f \ 


2S 1 


oe 

















pressed air from the pipe 0 t> one or other end of the cylinder 1, 
and so operate the steering gear. The instant the vessel answers 
her rudder, the electrical contact at the compass is broken and 
the auxiliary valve is returned to its centre position by springs, 
as also willbe the main valve, locking the piston head of the main 
cylinder in whatever position it may have attained. The valves 
open one side of the cylinder to the compressed air, and the other 
to the exhaust, the valve normally closing the supply and the ex- 
haust, The main valve may also be operated by a ratchet arrange- 
ment, the ratchet wheel being rotated one tooth in one direction 
or the other by means of electric circuits closed by the rotation of 
a steering wheel which is provided with suitable projections mak- 
ing a contact for each degree of movement. (Accepted June 23, 
1335). 


BOATS. 


5326. W. R. Lake, London, (J). 2. Dobbins, Bujalo, 
New York, U.S.A.) Life Boats. [6d. 8 Figs.) April 29, 18385. 

The keel and keelson are in one piece, perforated transversely 
at regular intervals to admit the reeving through of the bent 
frames or ribs extending from gunwale to gunwale, and also per- 
forated vertically so as to form a lony narrow opening to admit 
the pivotted slip keel. A rider keelson reaches from the keelson 
to, and supports, the deck, running longitudinally the whole 
length of the boat and dividing the hold into two longitudinal 
compartments. An iron keel shoe may be released from the deck and 
be used asadrag. The hold of the boat is filled with cork having 
air cases above the deck provided with manholes and spring- 
hinged scuppers. Spring-hinged scuppers are arranged at the 
side so that any water shipped is discharged. (Accepted May 29, 
1885). 


FOG SIGNALS. 


9548. W. Fox and H. P. Fenby, Leeds. Auto- 
matically Working Foghorns, &c. [6d. 3 Figs.) June 
28, 1884.—In a cylinder or chamber, divided into two separate 
compartments by a diaphragm, is a smaller cylinder open at both 
ends, and communicating with the two compartments. The 
piston rod of the smaller piston is continued through the covers 
of the larger cylinder, one end serving for actuating the signal, 
while the other end is notched at two points; steam being ad- 
mitted to both ends of the larger cylinder. A pawl engaging with 
one of the notches secures the piston at one end of the stroke, 
and the steam passes freely from one end to the exhaust pipe 
in the centre of the smaller cylinder, whilst the steam from the 
other end has to leak past the piston, so that the pressure rises 
on this side until the power is sufficient to make the piston shoot 
the pawl and travel to the opposite end of its stroke, where it is 
retained by the other notch. The same action then commences 
again. By altering the sizes of the orifices through which the 
steam enters in relation to the leakage past the piston, a variable 
differential action is arrived at which can be adjusted to give 
variable and intermittent periods of sound and silence for signals. 
(Accepted June 23, 1885). 


LOCOMOTIVE ENGINES. 


9291. A. M. Clark, London. (G. Fretel, Rio de Janeiro, 
Brazil.) Locomotive Engines. (6d. 12 Figs.) June 21, 1884.— 
The object is to enable an engine having a large number of driving 
wheels to run on curves of very small radius, and this is effected 
by automatically lengthening or shortening the coupling rods of 
the driving wheels according as they are on the inner or outer side 
of the curve on which the engine is running. The main frames 
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are connected to intermediate frames by centre pins, the inter- 
mediate frames being jointed together so as to be capable of con- 
forming to the radius of the road, and are supported in turn upon 
bogie frames and intermediate pairs of wheels. (Sealed June 26, 
1885). 

999. T. W. Worsdell, Wanstead, Essex. Compound 
Steam Engines. [6¢. 4 Figs.) January 23, 1885.—This re- 
lates to compound steam engines in which two cylinders are 
employed, and are arranged so that they can be applied to the 
same cranks, rods, valve gears, reversing motion, &c., as in an 
ordinary high-pressure engine, the pistons operating on one crank 
axle in the usual way. By means of an auxiliary starting valve, 


steam can be admitted directly from the boiler to the low-pressure | 
cylinder when starting the engine, and an automatic intercepting | 


valve prevents such steam filling the exhaust pipe or chamber of 
the high-pressure cylinder, and consequently also the high-pres- 
sure cylinder. The low-pressure cylinder is fitted with a relief 
valve at each end to prevent the cylinder being charged at too 








high a pressure. Referring to the illustration, normally the high- 
pressure cylinder A exhausts into the pipe B which traverses the 
smoke-hox, which acts as a superheater. The pipe B delivers 
steam to the valve chest of the cylinder C, from which it passes 
to the exhaust pipe D. In the pipe B is a branch E connected to 
the boiler, and serving for the admission of the steam from the 
boiler to the high-pressure cylinder through the starting valve F. 
Between the inlet of the branch E and the high-pressure cylinder 
is an intercepting valve G, shown as a flap or foot valve mounted 
onaspindle. Normally the pressure holds this valve open, but 
when high-pressure steam is admitted to the low-pressure cylinder, 
the valve closes automatically by the pressure. H are the relief 
valves. (Accepted May 8, 1335). 


1839. T. C. Craven, Greenbush, N.Y.,U.S.A. Draw- 
bars for Locomotives. (6d. 6 Figs.) February 10, 1385.— 
This relates to the arrangement of coupling a locomotive with its 
tender. A lifting link is jointed to the horizontal drawhar, and 
is connected to the locomotive at a point relatively above the 
joint. The drawbar is also connected to the tender at a point 
rearward from its front end. By this arrangement, when the loco- 
motive is pulling hard, the pulling force is exerted through the 
lifting link and drawbar, and tends to lift the tender more or less. 
A strut is jointed to the front end of the drawhar, and extends 
forwardly into a recess supported and attached t» the locomotive, 
so that when the locomotive is backing hard, it will tend to raise 
the tender. The weight of the tender is thus transferred to the 
locomotive wheels, and tends to increase their bite on the rails. 
The tender is raised by means of a saddle. (Sealed May 15, 1885). 


5111. _T. Green, Leeds. Tram and Locomotive 
Steam Engines. (4d. 3 Figs.) April 24, 1885.—The exhaust 
steam from the engine cylinders is conducted into receivers with 
which connections are made with a superheater, part of the steam 
passing into the same, where it is dried and invisibly emitted 
through the funnel to the atmosphere, the remainder of the steam 
being conducted to a surface condenser, the condensed water pass- 
ing into a suitable receptacle. (Accepted May 26, 1885). 


RAILWAY PERMANENT WAY. 








9420. J. Poyser, Mansfield, Notts. Railway Ch irs, | 


&c. (6d. 8 Figs.) June 26, 1854. 
the opposite side. Each part of the divided jaw is grooved verti- 
cally, the grooves serving as guides for a block fitted to slide 
between the jaws and forming a wedge which is driven down 
behind a key which is thus forced against the rail and firmly 
secures it. (Accepted April 28, 1885). 


10,116. J. Kerr, London. Automatic Railway Joint. 
(4d. 2 Figs.] July 14, 1884.—The rails are laid upon corrugated 
cross sleepers, to which they are rivetted or otherwise secured, and 
are connected by fish-plates fitted to the alternate ends of the 
rails. The noses of the fish-plates project beyond the ends of the 
adjoining rails and form grooves or clips to receive them. (Ac- 
cepted May 15, 1885). 

10,410. A. M. Clark, London. (4. \. D. Delis, Bedford, 
Tenn., U.S.A.) Permanent Way of Railways. [6d. 4 
Figs.| July 21, 1884.—The sleeper is made in concrete with one 
or more longitudinal iron rods embedded in it to give it strength. 
In each end of the sleeper is a mortise having a countersunk recess 
to receive a wooden block or sole-piece to which the rails are 
secured, The bottom of the mortise outside the recess is con- 
caved as is also the block at this point, the rail being secured 
directly over these parts. (Accepted May 1, 1835). 


2437. W. B. Quelch, Croft, North Riding, Yorks. 
Rails and Fastenings for Railways. (6d. 7 Figs.) 
February 23, 1885.—The rail is provided with two broad flanges 
projecting from its lower part, one on either side. The flanges 
rest in or on the ballast without the interposition of wooden or 
other sleepers. The joints of the rails are secured by a chair 
having at its extreme sides vertical flanges projecting above and 
below the base. The flanges of the rail are situated between the 
two upper vertical flanges, which are turned over to grasp the rail 
flanges. The under flanges, of great length, prevent lateral move- 
ment of the rail, and hold the tie-rods. An upright web runs 
along the middle of the chair and enters a recess in the underside 
of the middle of the rail. Wedges and keys driven through the 
rail proper, and the central projection on the chair, secure the parts 
together, Tie-rods run through the deep vertical flanges of the 
chairs of the two parallel rails. (Accepted May 29, 1885). 

$135. H. H. Lake, London. (J. V. Meigs, Lowell, 
Mass., U.S.A.) Elevated Railways and Trucks, or 
Bogies therefor. (ls. 68 Figs.) March 10, 1835.—A girder 





The chair consists of the | 
ordinary single jaw on one side of the rail and a divided jaw on | 





carried on posts carries four tracks at two different levels. Two 
tracks support the carrying wheels and are on the outer edges 
of the lower boom, and two take the bearing and grip of the 
braking and driving wheels on the outer faces of the upper boom. 
The truck is provided with two corresponding sets of wheels. The 
driving and brake wheels are horizontal. The truck rides outside 
the girder. (Accepted May 1, 1885). 


4606. C.D. Abel, London. (/. B. Caramin and Co., Thy- 
le-Chateau Belgium). Permanent Way of Railways. (57. 
12 Figs.) April 14, 1885.—The transverse metallic sleepers are of 
semicircular cross section open at the bottom, or of rectangular 
cross section open at the top, and are constructed with side 
flanges that are reduced in width towards the middle of the 
sleeper. The rail is secured by chair plates having projecting 
fillets between which the flanges of the rail fit, the whole being 
screwed by headed screws passing down into a screw plate, the 
heads bearing partly on the rail flanges and partly on the fillets. 
The screw plates are rivetted at the required distance apart to the 
flanges of the sleeper. For jointing the ends of the rails an L 
shaped fishplate is employed secured by the heads of the bolts 
passing into the screw plate, and serving to secure the ends of the 
rail. (Accepted May 15, 1885). 


5234. P.M. Justice, London. (Copeland Manufacturing 
Company, Syracuse, N.Y., U.S.A.) Gates for Railway and 
Similar Crossings. (6d. 7 Figs.) April 28, 1885.—The gate 
consists of bars pivotted on suitable posts on opposite sides of the 
roadway, the bars being provided with a weight and combined 
with a rope attached to one bar, passing over a suitable pulley on 
the other bar and connected to a drum, whereby the bars are 
pulled down together, and the rope forms a part of the gate when 
the bars are down. The rope passes through a conduit under the 
rails. (Accepted May 29, 1385). 


TRAMWAYS. 
J. W. Smalliman, Nuneaton, Haulage Clip. 


< 
(10d. 27 Figs.) July 2, 1884.—The screw clip is of the ordinary 
form comprising two side pieces tightened by a central scre The 
clip is made so that without turning the screw it may be detached 
from the rope. A packing is inserted between the two side pieces 
or between the nut on the screw, and one side-piece, or in any 
other convenient situation, and so that by knocking it out of place 
with a hammer the clip is released. (Accepted May 12, 1885). 


10,036. P. Kirk, Workington,Cumb. Tram Rails, 

. (6d. 11 Figs.) July 11, 1884.—This consists in forming the 
rail of such a section that a reversible girder rail of any required 
depth can be produced ina rolling mill. The illustration clearly 
shows the form of and the method of forming the double-headed 
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rail; one side of the groove in the rail being inclined from the per- 
pendicular so that the rail can be formed in a single pair of rolls, 
as shown. Several forms of chairs suitable for holding the rails 
are illustrated. The base rests upon a soleplate, and a small block, 
having a projection taking into the groove, may be interposed be- 
tween the rail and the soleplate. 


10,131. E. A. Westhorp, London. Removing and 
Collecting Debris from Tram Rails. [(6¢. 3 Figs.) July 
14, 1384.—Two small wheels similar in shape to the car wheels, 
but having teeth on their circumference, are driven from the main 
axle and revolve in the opposite direction to the car wheels on 
the rails. The débris may he collected by an endless chain of 
buckets driven from the car axle. (Accepted April 28, 1885). 


RAILWAY ROLLING STOCK. 


9713. J. Trippett and T. and H. Searls, Sheffield. 
Buffers for Railway, &c., Vehicles. (6d. 6 Figs.) July 
3, 1384,—The buffers are constructed with double boxes having 
central guide tubes in the barrels. The buffer heads are cast 
with double plungers passing over and sliding on the guide tubes 
and with grooves to receive the ends of spiral springs. (Sealed 
June 26, 1885). 


10,115. J. Kerr, London. Ventilated Railway 
Wagon. [6d. 4 Figs.) July 14, 1884.—The frame of the wagon 
is constructed in skeleton with open sides and bottom. The 
bottom consists of two or more oblique crossbars forming stays, 
and the sides are provided with vertical standards. A series of 
wire netting trays are supported by brackets placed on the vertical 
standards. The trays support the articles to be transported. (Ac- 
cepted Apri 28, 1885). 


10,177, G. Wood, Belfast. Drawbars for Railway 
Vehicles. [6d. 5 Figs.) July 15, 1885.—Two T heads are'forged 
on the drawbar, and a hole to suit the section is cut in the headstock, 
crossrail and cradle ; a spring through which the bar passes being 
employed. <A frort drawbar plate is put on the bar, and after one 
end has been inserted through the headstock, a back drawbar 
plate and the bar is pushed through the crossrail cradle, spring 
and spring plate. The bar is then turned one quarter of a revolu- 
tion, and bolts are secured through the headstock; the spring 
plate compressing the spring. By this arrangement the drawbar 
will not be pulled out of the headstock in the event of it breaking 
behind the projections. (Accepted May 5, 1885). 


10,216. E.G. Sheward, London. Railway Rolling 
Stock. (6d. 4 ,Figs.] July 16, 1884. These are constructed in 
such manner that the wheels are readily enabled to radiate or 
adapt themselves to curves. In going round a curve the wheels, 
axle-boxes, and bearing springs in their lateral or angular move- 
ment cause rods or bars to slide in guides and act upon springs 
carried thereon, compressing some and extending others, so that 
when the vehicle again reaches a straight piece of line, the springs 
tend to resume their normal position and replace the parts in 
position. The wheels, bearing springs, and axle-boxes are connected 
to the body so as to allow of their lateral or radiating motion. 
(Accepted May 5, 1885). , 


10,583. C. G. Owen, London. Outside Buffers for 
Railway Vehicles. [6d. 5 Figs.) Jvly 25, 1884.—-In order 
to retain the buffer spring and plunger of hollow plunger buffers 
in position within the outer or buffer case, a thin longitudinal 
retaining tube of an external diameter slightly less than the in- 
ternal diameter of the hollow plunger and flanged outwards at the 
base, and closed or flanged inwards at the other end, is placed 
within and concentric with the outer case ; a hole being left for 
the buffer-rod and the plunger being inserted in the annular space 
between the tube and case. A plate and tube formed in one are 





(Accepted May 5, 1885). 
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shrunk on the buffer-rod, the plate normally bearing against 
the closed end of the retaining tube. (Accepted May 15, 1885). 


16,256. F.Mackinlay, Buenos Ayres. Varying the 
Gauge of Carrying Wheels. [6d. 7 Figs.) December 10, 
1884.—The truck or carriage is raised upon auxiliary elevated 
bearing rails and auxiliary wheels on the axle. The main wheels 
are then altered as to their gauge by rotation upon screwed axles, 
or by being slid outwards or inwards upon the plain axle. The 
parts are secured in position by locking clips or keys. The brake 
locks are alsocapable of adjustment. (Accepted May 26, 1885). 


1247. G. J. Churchward, Swindon, Wilts. Lubri- 
cating the Axles of Railway Vehicles. (2d.)] January 
29, 1885.—A combination of horse-hair with cotton or woollen 
threads or ‘‘ waste” is employed in lieu of the usual woollen pad 
and spring or counterweight, or in place of the ‘‘ waste” only as 
used in some axle-boxes, the horse-hair acting as a spring. 
(Accepted May 15, 1885). 

5026. R. Caldwell, Dublin. Railway and Tram- 
way Trucks. ([2d.) April 23, 1885.—The wheels are mounted 
on a fork swivel, the fork being made sufficiently wide to permit 
the wheel to travel on its spindle from side to side. (Accepted 
May 26, 1885). 

RAILWAY BRAKES. 


10,917. D. P. M‘Niven, Hendon, Middlesex. Brake 
Block, (4d. 2 Figs.) August 5, 1884.—The block is fitted with 
rollers mounted eccentrically so that when brought to bear upon 
the rimof the wheel they will revolve, and as their large diameters 
come towards the wheel, a wedge action takes place. (Accepted 
May 12, 1885). 

10,852. G. Forbes and T. A. Timmis, London. 
Electrical Brakes for Railway Vehicles, &c. [6d. 
4 Figs.) August 1, 1884.—Referring to the illustration, the flat 
ring r of iron is secured to the wheel W by bolts. The cast-iron 
boss B is fastened to the axle by means of bolts, and on it re- 
volves the boss B? of the disc D. An annular half tube A of iron 
is bolted to iron arms e secured to radial projections of the boss 
B2. Accoil of insulated copper wire is laid inside the half tube. 
Against the two edges of the annular half tube are two rings j, 
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and four rings k are secured to edges of the half ring by springs, a 
ring k being on either side of a ring j. The disc D is kept from 
revolving by means of a bar fixed to the underframe of the vehicle 
and toan annular half tube of the disc D. Supposing now acurrent 
of electricity to be sent through the coil of wire in the half tube, 
the rings k are drawn into contact with the flat ring r, the edges of 
the rings k being set so that only a small portion of their surfaces 
comes into contact at first with the ring r, the extent of the 
surfaces Leing increased as the force of attraction increases. 
(Accepted May 19, 1885). 

11,057. J. Gresham, Salford. Automatic Vacuum 
Brake Apparatus. (6d. 5 Figs.) August 8, 1884.—A ball valve 
is used in automatic vacuum brakes to allow air to pass from the 
vacuum chamber when the vacuum is being formed, and prevents 
its return when air is admitted into the train pipes when the 
brakes are to beapplied. The ball valve rests vertically upon its 
seating,and is placed in a hole in a stem or stirrup sliding in 
guides in the valve casing, the stem passing through a disc 
screwed in the casing, and being secured air-tightly toa diaphragm 
itself secured at its edges between the disc and the casing. The illus- 
tration shows one modification of the invention which is more 
especially applicable to brake apparatus, in which the vacuum 


chamber is separated from the brake piston or diaphragm 
chamber. The connections for the train pipe and the pipe 
communicating with the vacuum cbamber are indicated respec- 
tively at 7and 8. The communication between the two pipes 7, 
8, is controlled by the ball valve 1 inserted through the plug 2. The 
valve is free in a hole in the stirrup 3 sliding horizontally, being 
guided, as shown, and kept air-tight by the flexible diaphragm 5. 
To the end of the stem a T lever 6 is jointed, two of its arms ex- 
tending across the disc 4, so that when the lever is moved in one or 
the other direction by a cord, the valve is moved from its seating. 
The pressure on the diaphragm serves to keep it normally in the 
position shown. (Accepted May 19, 1885). 


RAILWAY POINTS AND SIGNALS. 


9158. W. R. Lake, London, (B. Schneider, Schonach, 
Germany), Railway Switching and Signalling Appa- 
ratus. [6d. 20 Figs.) June 18, 1884.—The switch and signal 
levers are adapted to be locked by spring bolts working in slides. 
In order to enable the bolts of the two Jevers to be moved simul- 
taneously, two levers connected by a common rod operate on 
projections upon the lower sides of the bolts. One of the levers 
has a prolongation extending into a helical cam groove. By 
rotating the cam by a draw rod and lever, the switch and signal 
levers are locked. To lock the lever which draws the signal when 
the switches are opened, the switching lever is connected to a 
double lever whose two arms extend alternately into the path of 
the switch lever, and which are operated by the same. Thedouble 
levers move cramps connected to bolts which lock the signal lever. 
(Sealed June 19, 1885). 





437. T.G. Palmer, Schultzville, New York, U.S.A. 
Torpedo Railway Signals. (6d. 8 Figs.) January 13, 
1885.—This signal receives motion from the mechanism moving 
the switch in order that simultaneously with the opening of the 
switch, the torpedo is brought into position to be exploded, and is 
removed from that position when there is no longer any danger, 
the signal being placed at a sutticient distance from the switch to 
allow the train to be stopped before reaching the switch. (Ac- 
cepted May 12, 1885). 


2998. G. Jefferies, Marks Tey, Essex. Railwa 
Signal Indicator. (4d. 1 Fig.) March 7, 1885.—A wheel, 
whose bearings work in vertical slides on the front of the locomo- 
tive, is arranged to pass directly over a rail sloped downwards at 
each end. When required to give the danger signal this rail is 
raised several inches by the ordinary levers and the wheel striking 
it, rides up the incline, its bearings sliding upwards in the guides 
and operating a signal on the engine to “danger.” (Sealed 
June 23, 1885). 


RAILWAY CAR COUPLING. 


6663. S. L. Wiegand, Philadelphia, U.S.A. Car 
Couplings. (6d. 10 Fis.) April 22, 1884.—This coupling consists 
of a pair of hooks having open jaws adapted to interlock with one 
another, and to disengage themselves when not held lengthwise. 
Apin placed between the hooks holds them together by prevent- 
ing either lateral or longitudinal motion between the hooks. Re- 
ferring to the illustrations, the hooks A are secured to the ordi- 
nary drawheads by pins C and are formed with flaring jaws E 


When the hooks A are engaged a cylindrical opening is left into 
which a pin F fits. The pin F is guided into place by a conical 
cup formed in two halves and can be lifted by the chain X. The 
free ends of springs G attached to the hooks rest in the openings 
in the drawheads and serve to disengage the hooks when the cars 
are separated or the hooks are attached to elastic drawheads. A 
block or blocks sliding in a recess or recesses in the hooks may be 
substituted for the pin F. The pin F drops into place when the 
cars are brought together. (Sealed June 23, 1885). 


WHEELS. 


9714. J. Trippett and T. and H. Searls, Sheffield. 
Construction of Wheels, Pulleys. (6d. 7 Figs.) July 3, 
1884.—The .wheel is constructed with a cast metal boss having 
lugs to which are bolted two circular metal plates serving as 
spokes. A cast metal tyre is provided with lugs by which it is 
secured to the outer circumference of the circular plates. One 
plate may be flat and the other dished. Thetyre may have a 
continuous projection cast round forming a recess for the peri- 
pheries of the plates. (Accepted May 12, 1885). 


10,602. T. E. Knightley, London. Tramway Wheels, 
&c. (6d. 12 Figs.) July 25, 1884.—The wheel is constructed with 
a movable flange divided into segments, which can be protruded, 
and made to project beyond the rim of the wheel or be withdrawn 
by means of arms moved radially along the spokes. The ends of 
the arms fit between the ends of the segments when they are pro- 
truded. The wheel can thus be used on a common road. (Ac- 
cepted May 26, 1885). 

10,617. W. Edwards, Birmingham. Wheels for 
Carriages, &c, (8d. 8 Figs.) July 26, 1834).—This consists in 
interposing, between the felloes or rim and tyre of the wheel, a 
yielding or elastic medium, preferably vulcanised india-rubber. 
(Accepted May 12, 18835). 

4198. J. K. Sax, Pittston, Penn., U.S.A. Railway 
or Tramway Wheels. (4d. 4 Figs.) April 2, 1885.—The 
outer tyre of the usual shape is provided with a dovetail groove on 
its internal periphery, and is united by casting to an inner tyre 
presenting dovetailed recesses. The opened out ends of the 
spokes are received in the recesses, wedges being driven between 
the parts. Elastic packing is inserted between the sides and ends 
of the recesses and the sides and ends of the spokes, which are 
clamped by cap pieces. (Accepted May 5, 1885). 


TRACTION ENGINES. 


10,195. A. Greig, Leeds. Gearine of Traction 
Engines. [6d. 3 Figs.) July 15, 1885.—The bearings of the 
intermediate shaft are carried in a frame which can turn around 
a horizontal axis carried by the hornplates, and which is con- 
nected by links with the axle boxes of the main wheels, so that 
the axle and intermediate shaft necessarily remain parallel and at 
the same distance. (Accepted May 5, 1885). 


10,259. W. C. Morton, Birmingham. Wheels of 
Traction Engines. {6d. 3 Figs.) July 17, 1884.—Two bevelled 
rims are united to the centre nave or boss either by two sets of 
separate arms, or by arms which may be partly separated and 
partly united ; aclear space being left between the two rims, which 
extends nearly to the boss. A series of gripping vanes are pivotted 
between the rims. As shown in the drawings attached to the 
specification, each bevelled ring is cast in one piece with a part of 
the bossjand the arms; the two parts being held together by bolts 
parallel to the axis, and being fixed upon a bush. Arms are pivotted 
upon pins extending between lugs on the two parts, and are 
weighted at the ends nearestthe hub. The arms will thus present 
a face inclined to the vertical, and any loose earth getting between 
the arms in a ploughed field would be expelled by the arms as they 
reverse from one side to the other during the rotation of the wheel. 
(Accepted May 19, 1885). 


10,788. A. Greig and R. H. Shaw, Leeds, and J. 
Whittingham, Nantwich. Locking and Driving Gear 
for Traction and other Engines. [1s. 10 Figs.] Sao 30, 
1884.—Gimbal rings are interposed between the axle and the body 
of the engine, and differential toothed gearing is interposed be- 
tween the wheels upon the axle, and the outer gimbal ring to 
which the driving power is applied. Referring to the illustration, 
a ring E is keyed to a tube D on the axle C, and has pins ¢ on its 
outer circumference. Outside the ring E is a gimbal ring F made 
in halves jointed transversely to the axle and bolted together, so 
that it embraces the ar e. The ring F has four pins f on its onter 
diameter, the pins f being embraced by a gimbal ring G built up 
in segments, and on the outside of which is another ring having 
cog teeth on its outer circumference, into which teeth gears a 
pinion on the shaft S. Beneath the barrel of the boiler A isa 
frame carrying rollers K, whose flanges serve as guides for the 
ring G. By this arrangement the axle C can be locked to a con- 
siderable angle without interfering with the gearing, The shaft 
S is driven from the engine by chain gearing. The tube E has at 
its outer end a frame carrying three bevel pinions d mounted on 
pins, and gearing into two bevel wheels c. One wheel c is keyed 
to the axle C, and the other is bolted on to one road wheel which 





is free to revolve on the axle, the other road wheel is firmly keyed 
to the axle. By turning the tube E on the shaft C the engine can 
be steered ; the steering can be effected by locking the shaft C. 
The illustration shows the front driving wheels arranged so that 
they can be disconnected from the driving gear by pulling out 
locking pins, so that the engine can be steered in the ordinary 
manner, and not interfere with the driving gear of the front 
wheels, which cen thus be put out of action when the work to be 
done is not sufficient for the full tractive power of the four driving 





wheels. In a modification the ring G, in addition to being guided 
by flanges on the rollers, revolves within flanges in the frame, and 
the wheels d are mounted on a pin passing through the shaft, and 
serving as a pivot for connecting the shaft to the inner ring F. 
The wheels d gear with wheels on tubes secured to the road wheels, 
which are both loose on the axle. Other slight modifications are 
described of mounting the ring G and driving it. (Accepted 
May 22, 1885). 


RAISING AND LOWERING CHIMNEYS. 


9668. W. Hornby and R, Edwards, Grantham. 
Raising and Lowering Portable Engine Chimneys. 
{4d. 2 Figs.] July 2, 1884.—On the top of an ordinary jointed 
chimney as it lies down when lowered, are mounted suitable 
sockets to receive a rod capable of sliding longitudinally of the 
chimney. When the chimney is to be raised or lowered, the rod 
is pulled out, so that its end projects a considerable distance 
beyond tke joint of the chimney for raising and lowering it. (Ac- 
cepted May 8, 1885). 


10,799. T. W. Airey, Gainsborough. Raising and 
Lowering Engine Chimne: (6d. 4 Figs.) July 31, 1884. 
—Referring to the illustration, the engine chimney is hinged to 
the chimney base, and is raised or lowered by means of the screw 
B working in a nut sliding in a slot in one arm of the bell-crank 


lever E, whose other arm is connected to the lifting link F, pivotted 
to a bracket rivetted on the chimney. The lever E is mounted in 
a bracket H secured to the chimney base. The chimney, whether 
in its upright or in its lowered position, is firmly fixed by means 
of the screw. (Accepted May 15, 1885). 


ELECTRIC RAILWAYS. 


2194. S, Pitt, Sutton, Surrey. (/. Daft, Greenville, 
N.J., U.S.A.) Electric Railway. (6d. 2 Figs.) February 
17, 1885.—This consists in transmitting the power over conductors 
not necessarily highly insulated by means of a current of elec- 
tricity of such low tension that the escape of electricity from the 
conductors is very small, while the conductors are not protected 
from accidental contact with animals or human beings. Prac- 
tically a machine generating a current having a tension of not 
greater than 30 volts is used, and the rails are used as the con- 
ductors. (Accepted May 26, 1885). 


UNITED STATES PATENTS AND PATENT 
Descriptions with illustrati f inventi patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 
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BarrkOwW-IN-FurRNESS TRAMWAYS.—The first section of 
the Barrow-in-Furnace tramways was officially inspected 
J Major General Hutchinson, R.E., of the Board of 

rade, on Friday last, the 3rd of July, and it is expected 
that the certificate will be received in the course of a few 
days. The line, which has been well laid and appeared to 
give every satisfaction, commences on the Abbey Read, 
not far from Furness bey, and passes along Abbey 
Road, Duke-street, Strand, Salthouse, and Roose Roads, 
and terminates at Roose, the total length being about 
four miles. The wide streets and roads of Barrow render 
the town particularly well adapted for tramways; the 
—— length of street through which the tramway is laid 

eing 80 ft. in width, a portion, about half a mile 
in ,<* having just been completed by the corpora- 
tion. The gauge of the tramways is 4ft. The rails are 
Gowans, manufactured by the Barrow Steel Company, 
weighing 84 1b. to the yard, and the paving is laid with 
Welsh setts, except on one or two steep gradients. The 
e— construction of the line has been carried out by the 

arrow Tramways Company, 
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THE DAVEY DOMESTIC MOTOR. 
CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 54.) 
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THE GREENOCK ELECTRIC LIGHT 
INSTALLATION. 
Last autumn the Board of Police of Greenock 
determined to lay down an experimental electric 
light installation in a portion of the town for which 


| they had obtained a Provisional Order soon after 
| the passing of the Electric Light Act. They adver- 


tised for tenders, and the order was secured by 
Mr. E. W. Beckingsale, of No. 2, the Gresham 
Press Buildings, Little Bridge-street, Ludgate-hill, 
E.C., who agreed to give his personal supervision 
to the work. Professor A. Jamieson, Principal of 
the College of Science and Arts, Glasgow, who had 
revised the specification, was the consulting electri- 
| cian to the Board. The installation itself is of minor 
importance as regards its size, and would not call 
for a lengthy description were it not that the sys- 
tem of laying the mains was entirely new, in street 
work, and required the greatest care on the part of 
the contractor to insure a satisfactory result. This 
end was accomplished at last, but it was only by 
| the most accurate and comprehensive system of 
testing that it was attained, and for this reason this 
| installation has a special interest, as it shows the 
difficulties that may be found in an extensive system 
| of canalisation, difficulties which will increase with 
| the amount of ‘ground to be covered with the net- 
| work of conductors. The cables were of two sizes : 
the conductor of the larger was composed of 19 
strands of No. 14 B.W.G. copper wire, while that 
of the smaller, or branch cable, was equivalent to a 


| solid conductor of No.5 B.W.G. The street lamps 
| were joined to the mains by conductors of No. 18 


B.W.G. The insulating material surrounding the 
conductor was of a fibrous character, impregnated 
with a resinous composition more or less plastic 
when in good order, but this condition was not 
always realised. The thickness of this material 
was for the larger cable .23 in., and for the smaller, 
.18 in., and by these distances the conductor was 


| separated from the lead sheathing which enveloped 


the cable in two coverings separated by a coating of 
coal tar. Though the insulating material was thin 
its electric resistance was remarkably high, as the 
final tests before the cable left the factory show, 


| the resistances being 3600 megohms per mile for the 


larger, and 7700 for the smaller cable, and for the 
No. 18 B.W.G. wire 15,500 megohms per mile. 

It would have answered all purposes had the 
resistance been much less, and indeed the tender 
specified that the insulation resistance should be 
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not less than 1000 ohms per volt of the electro- 
motive force used, but as a less resistance than 
that of the final test would practically mean an 
imperfect cable and one in which damp inclosed in 
the thin insulating material would in time corrode 
the conductor and lead sheathing by electrolytic 
action, the contractor resolved to maintain the 
cables at as high a dielectric resistance as was prac- 
ticable. 

Testing instruments were fitted up in a room 
about 40 yards away from the dynamo house, the 
foundations of the latter being only laid at the 
time. The instruments to measure these high re- 
sistances had to be very sensitive ; they consisted 
of a Thomson astatic reflecting galvanometer of 
3774 ohms resistance, and shunts, a double testing 
key, and a Post-Office pattern Wheatstone’s bridge. 
The battery was of 30 Leclanché cells, which gave 
a value per division of the galvanometer scale of 
from 50,000 to 70,000 megohms, varying with the 
sensitiveness of the instrument. The electromotive 
force of the battery was 41 volts, that of the 
current for the lighting, 105 volts. In order to 
save the time of getting out a constant every day, a 
megohm was improvised which remained practically 
correct, its resistance being taken occasionally to 
note any alteration. The sectional areas of the con- 
ductors were approximately .090, .037, and .002 
square inch, and their carrying capacity 90, 37, and 
2 amperes, with a calculated loss of energy per 
1000 ft. of 8.5 per cent. Up to the present time, 
however, the installation has not been utilised 
to its full extent, and consequently no measure- 
ments have been taken confirming the above esti- 
mated loss. The cables were delivered at Greenock 
on stout wooden drums, the heaviest of which 
weighed 16 cwt. The greatest length of the larger 
cable was 510 yards, and of the branches 640 yards. 
On arrival they were at once placed in a large 
tank of water in the open air and were submerged 
from the Friday till the following Tuesday, care 
being taken to keep the ends out of the water for 
fear of its penetrating beneath the leaden envelope. 
On the Tuesday leads were run out from the testing 
room, a distance of 100 yards from the tank, re- 
course being had to the No. 18 B.W.G. lead-cased 
wire for this purpose, on account of its high resist- 
ance. The tests showed that two of the drums 
were defective, the others giving their normal 
resistance were passed and removed from the tank. 

It was unfortunate that the cables were laid in 
the winter season, as much of the work had to be 
done over again through the wet weather destroying 
the insulation. The work of jointing, which re- 
quired the most careful manipulation and dryness, 
was always done at a disadvantage, darkness gene- 
rally overtaking the jointer before he could com- 
plete his work, and being frequently accompanied 
by rainor snow. The defective drums were subse- 
quently retested, when it was found that water had 
penetrated the ends, rendering it necessary to un- 
coil the whole of the cable to get at and cut away 
the inside ends. After cutting off several short 
lengths the cables resumed their normal condition. 

For the purpose of laying the cables a strong stand 
was made on which the drum revolved, the stand 
having been first mounted ona lorry. When the 
drum had been placed in its position at one end of 
the trench, the end of the cable was hauled upon 
and paid out the full length of the section, care being 
taken to pass it under the gas and water pipes in 
its course. The two mains were laid at a distance 
apart of 4 in., and the same interval separated 
the small leads to the lamps. The laying of the 
cable was commenced on December 11th, when 
the section through the grounds of the Water 
Trust was put down, terminating at its far end in 
the distributing box at the boundary wall. It was 
necessary to protect the lead sheathing both against 
mechanical injury from stones and from danger of 
chemical] destruction. Peat was selected for this 
purpose, and a layer of it 2 in. deep was spread in 
the bottom of the trench ; another layer of the same 
thickness was afterwards laid on the cable before 
the earth was filled in. 

The course of the mains is indicated in the accom- 
panying plan. The larger cable, starting at the 
dynamo house, passes down through the grounds 
into the distributing box at the boundary wall as 
indicated above ; thence it continues by way of a 
culvert under Dempster-street, down Captain-street 
to the box at the corner of Roxburgh-street, passing 
on its way through the distributing boxes at Wel- 
lington and Holmscroft-streets ; a branch main is 
taken off from the box at the boundary wall and 


goes by way of Dempster-street, Ann-street, and 
Roxburgh-street, in a continuous length. It is 
joined up to the main cable again in the Roxburgh- 
street box. In Captain-street the lamp wires con- 
nected to the mains originate in the four distri- 
buting boxes, whereas on the branch circuit they 
are taken direct from the mains. 

In order to obtain any tests at all of the cable 
the ordinary insulation of the cable ends, exposed 
outside the dynamo house, was quite insuflicient; 
after several trials fair insulation resistance 
was obtained by passing all the ends, the two 
cables, and the two leads through short lengths of 
4 in. iron pipe and filling up with a hot mixture of 
resin and paraftin wax till the ends were covered. 
Fine wires, which had previously been connected to 
the conductors, passed through the solidified sur- 
face and served to make metallic connection for 
the tests. This device answered well, it being only 
necessary after wet or foggy weather to melt the 
surface of the wax before making a test. 

The work of laying the cable proceeded as the 
weather would permit. The first experience was 
rather disheartening ; the day commenced fine and 
men were set to open the street and put down a 
layer of peat in the bottom of the trench. Rain 


cable was being taken to the top of Captain- 
street for paying out, and continued without in- 


Be 


began to fall about 2 p.m. as the lorry with the | 


but as the resistance of the whole of the cable was 
lowered from 33,000 megohms to this level, and on 
account of the difficulty of detecting any subsequent 
defects of the same resistance, it was resolved to cut 
out the joint. 

One other falling off of the electric condition of 
the cable happened near this place. Tests were 
applied as usual, when the deflection gave 110 
divisions and the resistance 2 megohms. On the 
Monday the tests were pursued, and the fault dis- 
covered at the end of the cable. On examination 
| it was seen that the insulating material was quite 
| brittle, and had separated from the metal, leaving 
| a space which had admitted water; this necessitated 
| the cutting back of the cable 9 ft. and joining a 
| fresh length in the culvert. This joint had after- 
| wards to come out as stated above. 
| The rest of the main cable was put down under 
| better circumstances of weather, but it seldom 
| happened that the work was finished before dark- 
' ness fell. During the laying of the branch cable a 
| fault appeared which was not detected for some 
| days afterwards ; it could not be localised by ordi- 
nary tests on account of the small wire being in 
| circuit, and it was only after severing the cable by 
| cutting out some of the joints that its position 
was discovered ; it was then found that a spade-cut 
| had divided both coverings of lead and exposed the 
| insulating material. 
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termission for the rest of the day. The lower end | 
of the trench was quickly filled up with water | 
and peat mixed into a black soup which ran 
away down the street. The best had to be made of 
the situation as the cables were down, though in 
what state it was impossible to say. Subsequent 
tests revealed that water had got into one of the 
ends which had heen sealed in the rain and dark- 
ness and covered up with earth for the night. The 
insulation resistance, which could not be measured 
by deflection, fell to a few hundred ohms. Loop 
tests were then tried and appeared to indicate more 
than one fault in the line, and it was discovered that 
a puncture admitting water had been made in the 
cable through the two lead sheathings. It was only 
to be wondered that more damage was not done. 
A double joint, caused by having to cut away much 
of the cable, also occurred in this section in close 
proximity to the fault and lengthened the time in 
restoring the insulation resistance to its normal con- 
dition, which was eventually done, thar:ks to a fine 
day intervening. The resistance of the cable, as far 
as Wellington-street, was passed at 33,000 megohms, 
the deflection on the galvanometer being 1.5 divi- 
sions, and the constant 50,000 megohms for one 
division of the scale. 

It was in this section also that a joint had to be 
cut out through damp getting in while it was being 
made. The cable was in close proximity to a fall 
of water, which accounted for the mishap. The 
resistance of this joint certainly tested high, 1700 











megohms, and it was a great temptation to leave it, 
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The making of joints is one of the most im- 
portant operations in cable-laying, and it involves 
skill and great care on the part of the jointer. The 
method followed by the contractor was from time 
to time slightly modified. The latest joints were 
made as follows: Short pieces of cable 4 in. long were 
cut off from the ends to be jointed and taken up to 
the testing room to be tested. This way was often 
found more expeditious than the testing of the cable 
itself, for if the piece were perfect the end of the cable 
was found to be in the same condition. The lead 
sheathing and the insulating material were cut back 
from each end from 1 in. to 2 in., exposing the cop- 
per; fine copper wire was then bound round the 
strands, which were soldered, care being taken to 
make the solder run through ; the ends were then 
filed up square. A piece of lead piping 8 in. long was 
then passed over one of the ends to be brought into 
position later on. A small piece of thin tinned 
copper pipe about $ in. long and cut longitudinally 
through on one side was fitted on to the soldered 
ends of the conductor ; it could be seen when these 
butted against each other, a spirit flame was then 
applied and solder run into the slit, forming the 
whole into a solid mass. 

This copper joint was much more expeditious 
and neater than a splice of the strands, and it gave 
also increased conductivity at the junction. At- 
tention had to be paid that no drops of solder 
remained on the joint, as there would be a danger 
of it piercing the insulating covering and making 
contact with the lead, an instance of which did 
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actually occur. The insulation of the joint was next 
proceeded with, by cutting back the lead 1} in. on 
each side and laying bare the insulating material 
which was then bound with thread. A lapping of 
tape, soaked in hot resin and oil, was put round the 
conductor, filling up the space between the insula- 
ting material on each side, another lapping over 
this, and continued to the lead casing, making the 
insulation continuous, completed this part of the 
joint. , 

Hot resin and oil were now poured over the tape, 
and the lead tube, which had been warmed over the 
spirit lamp, was slid back till it covered the joint, 
overlappping the lead 14 in. on each side. The 
tube and casing were soldered together at one end, 
and on the joint being turned up at an angle, more 
composition was poured in and by the aid of the 
spirit lamp boiled inside the tube. The upper end 
of the tube was soldered to the lead casing and the 
joint was completed by covering the soldered parts 
outside with composition. The joints have not yet 
failed in any instance, and the contractor believes 
they may be relied on as having as high an insula- 
tion resistance and as being as mechanically sound 
as the cable itself. 

The same course was followed in making T joints 
between branch cables and the main, with the 
exception that the copper connecting pieces were 
cut out of thin sheet-metal, and bent over into 
the form shown in Fig. 4, the part A clips 
the main cable, and B receives the branch lead 
which butts against the main and is then soldered. 
The lead sleeve was modified in a similar way. A 
small lead pipe 6 in. long was soldered on to a 
strip of lead 8 in. long and wide enough to be bent 
round and overlap on the cable when in position. 
The overlap and the two ends were closed by solder 
first; the hot composition was then poured in at 
the branch opening till it overflowed, when this 
was also soldered and the T joint completed. 

Tests were applied on the completion of a joint, 
and if the dielectric resistance was not less than at 
the rate of 7000 megohms per mile, the joint and the 
whole cable in circuit were passed. 

This system of laying cable under test applied 
through sensitive instruments at one end of the 
cable was adhered to throughout the laying. It 
was instituted by Mr. Beckingsale as a security 
against bad work and heavy repairs, and by its 
means it became possible to lay the cable in the 
depth of winter in one of the wettest towns of the 
kingdom. It is equally well adapted to the laying 
of telegraph, telephone, and fire signal cables, in 
which a leakage is a source of annoyance and inter- 
ruption. The system, however, requires skilled 
labour, and the services of an electrician who is 
trained in use of sensitive testing instruments and 
measurements in absolute units ; but it well repays 
the additional cost in the good work that is insured ; 
cables so laid, there is good reason to believe, will 
last an indefinite time, if undisturbed. 

The four distributing and testing boxes were 
placed on the line of the main cable as indicated 
on the plan; the terminal boxes received the 
branch cables as well as the small wires to the 
lamps. Figs. 2 and 3 show the plans and sec- 
tions of the boxes and the method of making them 
water-tight after the admission of the cables. The 
outer box, 21 in. by 16 in. by 13 in. deep, is cast of 
suflicient thickness to stand the traffic of the streets ; 
it is provided with a strong cover with flanges that 
fit over the sides of the box when in place. This 
box is not water-tight, but is intended as a protec- 
tion to the inner box. There are suitable holes in 
the sides and ends for passing in the cable, and an 
opening is left in the bottom for drainage. In 
this box stands the inner one, corresponding holes 
are provided in the sides and ends for the cables, 
and a screwed-down cover keeps the water from 
entering at the top. 

The space between the inner and outer boxes 
was in some instances filled with composition which 
has kept the cable ends quitedry. A later and more 
cleanly plan was tried in one of the boxes and also 
is eflicient. This latter method consists of a lead 
case, fitting inside the inner box, holes are cut in the 
side when required to admit the cable, the lead 
sheathing of which is then soldered to the lead case, 
forming a water-tight joint. Inside the water-tight 
box the cable ends are exposed, and the conductors 
are connected to the branch cables by solid plates 
of brass, which are soldered on to each and screwed 
together, giving ample conductivity. 

On the completion of the laying of the cables 
tests were applied by Professor Jamieson for insu- 





lation and copper resistances ; these tests, which 
generally confirmed those previously taken by the 
contractor, were as follows : Thirty Leclanché cells, 
through the right-hand cable with 10-lamp leads 
and holders in circuit, and with ends of cable joined 
in boxes, copper to line 10 divisions, no shunt, abso- 
lute dialectric resistance 7000 ©, deflection gradually 
diminishing. 

After about 3 minutes, 8 divisions, or 8750 Q. 

Zinc to line, 11 divisions, or 6364 Q. 

Left-hand cable with same battery, copper to line, 
15 divisions, or 4700 Q. 

Zinc to line, 18 divisions, 3888 2 ; after 5 minutes 
the deflection fell to 16 divisions, or 4875 2. 

Constant of galvanometer gave a value of 70,000 2 
for one division of the scale. 

Note.— Weather had been very rainy and gusty. 

Copper resistance of main cable to Roxburgh- 
street, .22 ohm. 





THE PRESTON SHOW. 

Tue Royal Agricultural Society have this year 
secured a most favourable site for their Show at the 
Moor Park, Preston, and the Show itself, although 
smaller than many of its predecessors, is fairly 
representative. An idea of its size as compared 
with previous exhibitions is afforded by the sub- 
joined Table which gives the number of stands and 
exhibits at all the Royal Shows since 1869 : 


Number of Number of 











. lac i 

Year. | Place of Meeting. Ghee: Exhibits. 
1869 Manchester wa 395 7,724 

1870 | Oxford... 406 7,851 

1871 | Wolverhampton .. 363 7,650 

1872 | Cardiff aa ~ 308 5,843 

1873 Hull ... oe = 329 5,634 

1874 | Bedford... “ 361 5,931 
1875 | Taunton _... ae 284 4,214 

1876 3irmingham a 420 6,414 

1877 | Liverpool... “a 428 6,930 

1878 | Bristol re , 435 6,837 

1879 | London ae ; 704 11,878 

1880 =—s- Carlisle — ae 288 4,196 | 
1881 | Derby vig ¥ 293 5,960 

1882 Reading... os 391 6,102 
1883 | York... Es nS 401 6,058 
1884. | Shrewsbury - 367 5,241 

1885 | Preston ae i 360 5,313 


Although, however, the Preston Show is repre- | 
sentative in the sense that it includes exhibits re- 
presenting the latest and best practice in English 
agricultural engineering, yet it is an exhibition 
greatly wanting in interest to our profession from 
its great lack of important novelties, as far as the 
vast majority of the stands are concerned, In fact, 
it is difficult for the visitor to believe that he is not 
re-visiting the Shows of Shrewsbury, York, or 
Reading, so persistently are implements and ma- 
chines of well-known patterns met with on every 
hand. Everywhere in fact are there abundant 
signs of the enervating results accruing from the 
action of the Royal Agricultural Society in practi- 
cally abandoning their competitive trials of engines 
and machines, and in affording but scant recognition 
of any novelties brought to their shows. 

We know that there is an opinion in some 
quarters that agricultural engines have attained 
their full development, and that further competi- 
tive trials of them are unnecessary. Nothing 
could well be more erroneous than this. The 
agricultural engines of to-day are doubtless vastly 
superior on an average to those of sixteen or twenty 
years ago; but—with the exception of the intro- | 
duction of the compound system-—most of this | 
advance was realised within a year or two of the 
Cardiff trials of 1872, and during the past ten years 
the progress made has been small comparatively. 
Since the Cardiff trials the compound system has 
made considerable headway, but it has never been 
officially recognised by the Royal Agricultural 
Society, and no effort whatever has been made by 
them to afford agriculturalists an idea of its econo- 
mical value. 

Those who have studied the effects of the Royal 
Agricultural Society’s trials well know that any im- 
portant competition is always followed by a general | 
improvement in the construction of the engines or | 
class of machines tested, the improvement extend- | 
ing even to the productions of makers who took no | 
part in the competition. This, of course, is the | 
natural result of the attention of a number of per- | 
sons being prominently directed to a certain class | 
of machinery, and to errors in design making them- | 
selves conspicuous under the tests. We sincerely 








hope, therefore, that before long the Royal Agri- 
cultural Society will awake from the lethargy which 
appears to have fallen upon them, and that they 
will do more than they have done of late years for 
the industries which have been so largely developed 
under their auspices in the past, and to which they 
in their turn owe so much. 

Toreturn, however, to the immediate subject of 
the present article—the Show at Preston. Under 
the circumstances above explained our notice will 
be shorter than usual, as it is of no interest to our 
readers to dwell upon exhibits, which however 
good in themselves, have been described in our 
pages and elsewhere, until they are perfectly familiar 
objects. Owing, too, to the Show having been 
only opened on Tuesday—instead of being opened 
on Saturday as usual—we shall be able to deal with 
it but partially this week, and we propuse for the 
present to confine ourselves to steam engines of 
various classes and to other prime movers, such as 
gas engines. 

Facing the main entrance Messrs. John Fowler 
and Co., of Leeds, have as usual a very large col- 
lection of engines, &c., on the ground, the chief 
novelty at their stand being a compound road 
locomotive, all four wheels of which are driven. 
We hope, in an early issue, to publish en- 
gravings of this engine which will explain the 
driving arrangements clearly, meanwhile we may 
give an idea verbally. As far as the hind wheels 
areconcerned the driving gear is of the ordinary 
kind, except that the third motion shaft carries a 
chain wheel from which a pitch chain extends for- 
wards to another chain wheel on a countershaft at 
the front end of theengine. From this last-named 
shaft another pitch chain extends downwards to the 
driving gear by which motion is given to the lead- 
ing wheels. These wheels are free to be locked 
round for steering as usual, their axle passing 
through a kind of short drum, to which it is con- 
nected by a gimbal joint. On the axle are two 
sleeves each connected to a wheel at its outer 
end, and each carrying at its inner end a bevel 
pinion, which, in conjunction with internal gear 
on the drum just. mentioned, constitutes a system 
of compensating gear, allowing either wheel to 
rotate independently of the other. So long 
as this gear is not acting of course the axle, 
sleeves, wheels, and drum all revolve together. 
Externally the drum carries a ring of gear which 


|engages with a pinion fixed in a shaft which is 


driven by the second pitch chain mentioned above. 
The engine exhibited weighs 11 tons, of which 
6 tons rest on the hind and 5 tons on the leading 
wheels. The ergine is stated to have given excel- 
lent results as regards hauling power, both on bad 
ground and on granite- paved roads, and the arrange- 
ment of the gear is certainly very ingenious. 

Another of Messrs. Fowler and Co.'s engines is 
shown fitted with a pair of Messrs. Aveling and 
Porter’s spring wheels, and another with Major 
English’s expansion gear, which has already been 
described in our pages. A very strongly propor- 
tioned horizontal engine shown, too, is fitted with 
the arrangement of Hartnell’s automatic expansion 
gear, which was shown last year, applied to one of 
their ‘‘ underneath” engines. In this gear a high- 
speed governor with a horizontal spindle is used to 
operate a cut-off slide of the Bodmer or Rider 
type. 

Although not belonging to the class of exhibits 
with which we are now specially dealing, we may 
mention here two new implements for use with 
steam cultivating tackle which are also to be found 
at Messrs. Fowler’sstand. One of them is a plough 
for ditching purposes arranged on the balance prin- 
ciple, one end of the framing carrying blades by 
which the ditch is partially formed, while the other 
end carries other blades or cutters, by which at the 
second passage of the implement the ditch is cut 
out to its full depth of 2 ft. Gin. The machine has 
been thoroughly tested and found to work well even 
on very heavy ground. The second implement 
above referred tois one for cleaning land, constructed 
on Hitchcock's patent, and consists of a combina- 
tion of cultivator, roller, and harrow, the three 
sections of the implement acting on the ground 
successively. The implement is arranged to turn 
at the headlands. 

Messrs. Aveling and Porter, of Rochester, who 
also occupy a prominent position facing the main 
entrance, have likewise a large collection of engines 
on the ground, and amongst them an exceedingly 
handy crane engine of which we give a perspective 
view on page 52 and detail views on page 53. This 
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TRACTION ENGINE AND CRANE AT THE PRESTON SHOW. 
CONSTRUCTE BY MESSRS, AVELING AND PORTER, ENGINEERS, ROCHESTER. 





engine, which is rated by the makers as a 6-horse, 
has done excellent work during the past week 
in getting exhibits into position, the crane, with 
which is it fitted, being capable of lifting loads of 
three tons and both lifting and slewing by power. 
The arrangement of the gear is very ingenious 
and will be readily understood on reference to 
our detail views on the opposite page. From 
these views it will be seen that the hoisting barrel 
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is mounted on the crane jib and is geared to a 
pinion running on the vertical shaft around which 
the jib slews, this pinion being fixed to a sleeve 
having a disc cast on it as shown. 


made solid with the bevel wheel to which the hoist- 


ing motion is communicated from the engine, while | 


the lower disc is fixed on the central spindle 
forming the crane post, this spindle carrying at 


This disc is | 
situated between two other discs, that above it being | 
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its upper end a quadrant geared into by a worm 
as shown, this worm giving the slewing motion. 
To the central disc first-mentioned is fixed a 
bracket forming the fulcrum of a pair of levers 
actuating friction clutch gear as shown, these 
| levers when depressed causing the central and upper 
discs to be frictionally connected, and thus making 
| the hoisting motion available, while if raised the 
| levers frictionally connect the central and lower 
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VERTICAL ENGINE AND BOILER BY MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN. (See page 54.) 





DETAILS OF MESSRS. AVELING AND PORTER'S CRANE ENGINE. 


discs, so forming a brake by which the load is 
upheld. The hoisting and slewing motions are 
both driven from a diagonal shaft which extends 
to the rear of the engine, and which is geared to 
the crankshaft so that it always running while the 
engine is in motion. On this diagonal shaft are 
carried two bevel pinions, one giving the slewing 
motion to the right and the other to the left ; by 
an arrangement of taper keys actuated by a clutch 
lever, either of these pinions can be driven as de- 
sired, and the load may be slewed in either direc- 
tion, while the hoisting or lowering is going on. 


The whole arrangement is exceedingly neat and 
convenient, and the engine is capable of doing a 
vast amount of work. It is exhibited fitted with one 
of Priestman’s diggers, which it is well adapted 
for working. With one of these diggers the engine 
has unloaded easily 70 tons of coal from a barge in 
a day of eight hours. Messrs. Aveling and Porter 
have also made further improvements in their 
spring wheels, and show one of their engines adapted 
with a new arrangement in which the springs are so 
held that they can act either in tension or compres- 
sion. We shall illustrate this arrangement in an 


early number, and shall then have more to say 
about it. Meanwhile we may observe that these 
wheels are continuing to do good service under 
heavy work. 

Adjoining the stands above dealt with are those 
of several firms of agricultural engine builders, who 
have during recent shows abandoned the depart- 
ment of machinery in motion, and exhibited solely 
in the avenues of shedding. Amongst these are 
Messrs. Clayton and Shuttleworth, who adhere to 
their standard types of engines, but who in one 
case we notice have substituted a pitch chain for a 
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belt for driving the governor. As usual the firm 
shows a fixed engine of a most beautiful finish, but 
not including any novelty of design. Next to 
Messrs. Clayton and Shuttleworth’s is the stand of 
Messrs. Ruston, Proctor, and Co., of Lincoln, who 
show an excellent collection of engines, including 
examples of their portables, verticals, horizontal 
engines with automatic expansion gear, and semi- 
fixed compound. All these, however, are of types 
which we have described on former occasions with 
the exception of the 4-horse vertical engine which 
is of a new pattern and which we illustrate on page 
53. The general design of the engine, which has 
a 6}in. cylinder with 10 in. stroke, is clearly shown 
by our illustration, The cylinder and the guide 
bars are cast in one piece, the cylinders and guides 
being bored out together and the lower end of 
the casting being faced and bolted down to the 
correspondingly faced lower casting which com- 
pletes the engine frame, and is bored transversely 
to receive the crankshaft bearings. The crosshead 
blocks are adjustable, and the general proportions 
of the engine are substantial. The engine is con- 
trolled by a high-speed governor acting on an equili- 
brium throttle valve, the spindle of which requires 
no packing. A continuously acting feed-pump is also 
provided, this being driven from an eccentric fixed 
on the crankshaft between the bearings. Steam is 
supplied by a cross tube boiler, both the engine 
and boiler being bolted to a bedplate which forms 
both an ash-pan and feed-water tank. The whole 
is mounted on wheels as shown. 

Close by is the stand of Messrs. Richard Garrett 
and Sons, of Leiston, who exhibit a new form 
of spark arrester, aftixed to one of their 10-horse 
portables. This spark arrester, which is one 
patented by Mr. P. Tyrer, of Melbourne, is illus- 
trated on page 60 of our present number. It 
consists of a series of wire cages placed on the 
smoke-box around the blast nozzle, as shown, the 
special features consisting in the form of the cages, 
and in each ring being loose in the standards, so 
that they vibrate under the action of the draught, 
thus, it is asserted, keeping the wirework from be- 
coming choked with sparks. The arrangement is 
one which, it is stated, has been found to give ex- 
cellent results when applied to locomotives on the 
Victorian Railways. Messrs. Garrett’s engine, to 
which this spark arrester is fitted, is also provided 
with a set of the adjustable travelling wheels with 
wood linings to the tyres which we noticed in con- 
nection with the last Smithfield Show, and which 
we illustrated at the time (vide page 538 of our 
twenty-eighth volume). These wheels we are in- 
formed continue to give excellent results. Another 
of Messrs. Garrett’s portables has a very wide 
firebox fitted with a corrugated fire-bridge perfo- 
rated for supplying heated air to the gases as 
they pass over it, the object being to secure more 
perfect combustion. We also notice that this firm 
are fitting their governors with flat laminated springs 
attached at one end to the top of the vertical 
spindle and at their lower ends to the sliding sleeve. 
This arrangement has, we understand, been bor- 
rowed from the well-known Pickering governor 
which Messrs. Garrett have applied to some of their 
engines with excellent results, in fact one of the 
engines shown —a compound semi-portable — is 
fitted with a Pickering governor. This engine has 
also a boiler with a corrugated firebox crown. 

Turning next to the department of machinery in 
motion we find the line on the right of the entrance 
commenced by the stand of Messrs. J. and F. 
Howard, of Bedford, who, however, have no 
novelties in the class of exhibits with which we are 
now dealing, although they have a large show of 
implements which we shall notice subsequently. 

Next come Messrs. J. and H. McLaren, of Leeds, 
and Messrs. Charles Burrell and Sons, Limited, of 
Thetford, both with excellent exhibits of their well- 
known traction engines, but showing no novelties. 
Mr. E. S. Hindley, of Bourton, is also represented 
by his regular types of engines of which we have 
spoken on former occasions, and the saine may be 
said of Messrs. R. Hornsby and Sons, of Grant- 
ham, who make a large and excellent show. At 
the stand of Messrs. Coles and Matthews, of 


we published engravings on page 341 of our last 
volume, makes it first appearance at a Royal Agri- 
cultural Show, it being accompanied by a glass 
working model which shows the circulating action 
very clearly. 

Messrs. Marshall, Sons, and Co., of Gainsborough, 
make, as usual, an important exhibit of engines, but 





their novelties are confined to a new form of 
chimney raiser of a simple pattern, in which the 
lifting is effected by a long screw working in a brass 
nut carried by an arm projecting from the base of 
the hinged portion of the chimney. The screw is 
so mounted that it is free to incline itself to suit the 
motion of the chimney, and the latter is held firmly 
in whatever position it may be. The arrangement 
is illustrated on page 60 of our present issue. At 
an adjacent stand Messrs. Brown and May, of 
Devizes, are represented by engines of three stan- 
dard patterns. 

Passing on we next come to a group of gas en- 
gines, the first being the ‘‘ Steel’ engine shown by 
Messrs. T. Green and Son, Limited, of Leeds and 
London. One of the features of this engine—of 
which we may probably have something to say on 
a future occasion—consists in the employment of 
the Watson igniter, the gas being ignited by coming 
into contact with a tube kept red-hot by an ex- 
ternal gas jet. Close by at the stand of Messrs. 

. E. H. Andrew and Co., of Stockport, are 
numerous examples of the well known Bisschop 
engine and also one of the ‘‘ Stockport” silent 
engines, of which we published a description on 
page 281 of our thirty-eighth volume. The work- 
manship of this engine is excellent. 

Last, but not least, is this group of gas engines 
come the exhibits of Messrs. Crossley Brothers, 
Limited, of Manchester, who show several novelties. 
One of these is a new pattern of 7-horse Otto engine 
fitted with an arrangement of balanced slide valve. 
In this arrangement, instead of being kept up to its 
face by springs as usual, the back plate of the valve 
is pressed upon by a pin which bears against a steel 
diaphragm, on the other side of which is a small 
chamber connected by a pipe tothe cylinder. The 
pressure on the diaphragm—and consequently the 
pressure exerted by the latter on the valve—thus 
varies according to the pressure in the cylinder. An- 
other novelty is a ‘‘five-man” vertical Otto engine 
fitted with a very neat and simple arrangement of 
pendulum governor which we propose to illustrate in 
an early issue and which therefore we need not 
describe here. The finish of all Messrs. Crossley’s 
engines is excellent. 

The next stand is that of Messrs. W. H. Bailey 
and Co., of Salford, who show examples of their 
well-known hot-air engines of small powers, while 
adjoining them Messrs, Hathorn, Davey, and Co., 
of Leeds, show other engines for domestic pur- 
poses, namely, a number of Mr. Henry Davey’s 
‘*Domestic Motors,” or low-pressure engines, of 
which we have had occasion to speak in former issues. 
The Davey domestic motor has, since it was first 
shown to the public a year ago at the Shrewsbury 
Show, been considerably modified and improved. At 
that time, while giving considerable promise, it was 
in an experimental stage, and the experience gained 
with the motors of the original type, suggested 
alterations which have been made with the result 
that the engine in its present form leaves little to be 
desired. We illustrate on page 49 one of the 
latest patterns of this motor. Since our en- 
gravings have been prepared, however, a further 
improvement has been made in the engine, and 
of this improvement which exists in the case 
of the engines shown at Preston, we shall speak 
presently. The motor thoroughly merits the 
title of ‘‘domestic,” inasmuch as the only at- 
tention that it requires is that it shall be kept 
clean, and that the fire shall be attended to 
from time to time. The grate is made larger, 
and the firebox much deeper than in the early 
types, and the engine, when once started with a 
properly made-up fire, will run continuously for 
three hours without any attention. At the end 
of that time the fire has to be made up. The 
jet condenser which was used originally, and 
which was formed in one piece with the boiler, is 
now replaced by a surface condenser placed behind 
the boiler and connected to it by the exhaust pipe 
at the top, and by a second pipe at the bottom lead- 
ing tothe air-pump, which occupies its old position 
on one side of the boiler outside the firebox. In 
the engines shown in our illustration the air-pump 


;is open-topped, and the feed for the boiler is 
Coventry, their vertical-water tube boiler, of which | 


taken from the condensing water by means of a 
pipe connected to the tank in which the condenser 
is placed. Inthe engines shown at Preston, how- 
ever, the air-pump is close-topped, the plunger 
working through a strufting-box, and the pump dis- 
charging into a small open-topped hot-well made by 
partitioning off a portion of the condenser tank. 
This hot-well is at a sufficiently high level to feed 





the boiler in the manner we are about to explain, 
while a small hole which places it*in communication 
with the condenser,tank enables {it to draw water 
from the latter in the event of any water being re- 
quired to make up losses by leakage. The feed 
regulator is contained in a box on the side 
of the boiler, and is provided with a glass 
front, so that the level of the water can always 
be seen; the necessity for a water gauge thus 
ceases to exist. The regulator is shown in 
detail by Figs. 1 and 4. It consists of a cylin- 
drical float having a broad strap or stirrup at the 
lower end which passes over the end of the feed 
pipe brought from the hot-well, or, in the case of 
the arrangement shown by our engravings, from 
the condenser tank. In the underside of this 
pipe a nozzle is screwed and a suitable seating 
on the bottom of the stirrup closes the nozzle 
when the float has risen to its highest position ; 
this latter of course falls as the water in the boiler 
is evaporated, and the nozzle is uncovered, allow- 
ing more water to enter, and the normal level to 
be restored. The boiler is of cast iron, and has 
much the same form as before, except as regards 
the altered proportions of the firebox, the door of 
which is hinged at the bottom instead of at the top. 
The condenser is of an ordinary type with a top and 
bottom box connected by tubes of small diameter ; 
the exhaust steam enters direct from the cylinder 
to the upper box, and the water of condensation 
is removed by means of the air-pump, which is 
driven by a dise on the end of a crankshaft. The 
condenser is inclosed in a light cast-iron shell, the 
circulating water being admitted at the bottom and 
discharged at the top, the level of the overtlow 
being such that the upper box of the condenser is 
always covered by water. The condensing water 
may be contained in a large tank as shown in Fig. 2, 
in which case the water circulates continuously 
through the tank and round the condenser; or 
the discharge level at the top of the condenser 
may be fitted with an overflow pipe, and the con- 
densing water may be run to waste, a continuous 
supply being necessary for this purpose. The 
engine itself has also been modified since it was 
first shown at Shrewsbury. Owing to the in- 
creased height of the firebox, the crankshaft is 
brought closer to the cylinder, and the length of 
the connecting and piston rods is reduced. The 
crosshead guide, which is cast in one with the boiler, 
is cylindrical, and the crosshead is of the form indi- 
cated in Fig. 2. The regulating valve is placed at the 
side of the cylinder casing instead of on top as for- 
merly, and controls the admission of steam in the 
manner shown in Fig. 3. A blow-off valve is placed 
on the top of the boiler in such a position that any 
escaping steam passes up the chimney, which 
should not be less than 10 ft. high. The arrange- 
ment for automatic regulation will be understood 
by inspection of the perspective view and of 
Fig. 3. A horizontal governor is placed on top of 
the cylinder, and is driven off a disc on the crank- 
shaft ; the travel to and fro of a sleeve on the 
governor shaft is communicated through a vertical 
lever to the spindle of the regulator valve, which is 
opened or closed more or less according to the posi- 
tion of the lever. In its present form the Davey 
motor is a thoroughly efficient machine, and on ac- 
count of its simplicity, the absence of trouble 
it involves, and the absolute safety attending its 
use, it is in all respects adapted for domestic use. 
The consumption of coke is comparatively small— 
about 6 lb. per horse-power per hour—and the engine 
can be easily adapted to any of the miscellaneous 
cases where small powers are required. As an illus- 
tration of this we may refer to one installation in 
which a 2-horse engine of this type is employed to 
drive a dynamo which supplies current to seventeen 
20-candle lamps. Motor and dynamo are placed in 
a small shed 6ft. by 9ft., and a hopper boiler 
feeder is placed outside the house, holding enough 
gas coke for te day’s firing. One charge is sufli- 
cient to maintain the lamps for six hours, but after 
the engine has stopped sufficient heat is left in the 
boiler to supply a heating coil connected with it all 
night. The consumption of fuel for this service is 
120 1b. of coke per day. 

Messrs. Hathorn, Davey, and Co. also exhibit at 
Preston an example of a new type of deep well 
pump lately patented by Mr. Henry Davey, this 
pumps being illustrated on page 60 of our present 
issue. It is of course of the highest importance 
that deep-well pumps should be of the simplest 
construction, and should have as few renewable 
parts as possible. The pumps under notice con- 
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stitute a double-acting pump having only two valves, 
and ‘hose forming parts of the buckets, so that the 
buckets are the only parts requiring renewal. 
Referring to the engraving, Figs. 1 and 2, page 60, 
it will be seen that there are two working barrels, 
each yrovided with a bucket. One bucket makes 
the up-stroke whilst the other makes the down, so 
that there is always one bucket ascending and de- 
livering water into the rising main. An important 
feature in the arrangement is that it is self-charg- 
ing. The bottom barrel extends into a chamber 
forming a suction vessel. The suction pipe extends 
nearly to the top of that chamber, so that when the 
pumps are standing, water is still retained in the 
suction chamber to the top of the suction pipe. 
The first stroke of the pump takes some of this 
water into the pump barrel, and the pump is 
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thereby charged immediately it is put to work. 
Fig. 3 annexed represents the same pumps modified 
to suit the condition of having to be placed below 
the water level in the well. In this form of pump, 
the importance of dispensing with the suction valves 
is even greater than it is in the pumps which we 
have just described, because suction valves under 
water can only be got at by means of fishing tackle 
or divers. Those who have had much expericnce 
with deep well pumps will fully realise the im- 
mense gain in time and expense in dispensing with 
the use of fishing tackle. In this new pump no 
such appliance is necessary. All the working parts 
are taken out of the pump with the bucket by 
simply drawing the rods. 1t will be seen that the 


bottom barrel is provided with a cover fitting into 
a conical seating above the bucket. 
the bucket this cover comes out with it. 
of the pumps are made to form air vessels. 
The stand last noticed completes the range of 
machinery in motion on one side of the show-yard, 
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and crossing to the other side we come first to the 
stand of the Kirkstall Forge Company, of Leeds, 
who make a very attractive exhibit of their well- 
known cold-rolled shafting and fittings, a range of 
shafts of various sizes being shown in motion. Next 
to this come a number of stands containing stone- 
breakers, pulverisers, and milling machinery, which 
will be dealt with in another article, the only ex- 
hibit at these stands requiring notice in the class of 
exhibits with which we are now dealing being a 
horizontal engine employed to drive a fine set of 
milling machinery at the stand of Messrs. Hind and 
Lund, of Preston. This engine is one made by 
Messrs. J. C. Stevenson and Co., of Preston, and 
it is fitted with Stevenson and Price’s automatic cut- 
off gear, one form of which we illustrated on page 106 
of our thirty-fifth volume. In the engine at the 
Preston Show, however, which we hope shortly to 
illustrate, the arrangement is carried out in a some- 
what different way. Passing on we come to the 
stand of Messrs. Robey and Co., of Lincoln, who 
are as usual well represented by engines of their 
special types, but who show no novelties in this 
class. 

Mr. James Coultas, of Grantham, Messrs. Jeffery 
and Blackstone, of Stamford, Messrs. E. Foden 
and Sons, of Sandbach, and Messrs. W. N. Nichol- 
son and Son, of Newark, all show engines of the 
types which have been associated with their names 
at previous shows, Mr. Coultas’s engine being 
fitted with his neat chimney lifter. At the 
stand of Messrs. Ransomes, Sims, and Jefferies, 
Limited, of Ipswich, the only departure from 
standard patterns is in the case of the horizontal 
engine of which we publish engravings on page 
60. This engine has a single steam-jacketied 
cylinder 8} in. in diameter and 12 in. stroke, and its 
special feature consists in the framing which is com- 
posed of a pair of wrought-iron channel bars, which 
are bolted to the cylinder, and on which the crank- 
shaft plummer blocks are mounted as shown. If 
required, the whole framing can be readily taken 
to pieces for transport. The crankshaft is of the 
-locomotive pattern and of sufficient length to take 
a flywheel at either engine. The feed pump is con- 
tinuous in its action and provided with return pipe. 
The engine is intended for a speed of 140 revolu- 
tions per minute, and is of good proportions 
generally. Messrs. Ransomes, Sims, and Jefferies 
have a good show, also of portable and vertical 
engines of these ordinary patterns. 

At the adjoining stand of Messrs. Gilbert Gilkes 
and Co., of Kendal, is shown one of their vortex 
turbines driving a Siemens dynamo direct, the 
arrangement being very neatly carried out. This firm 
also are the only exhibitors at Preston of the 
Buckett caloric engine, in which some improve- 
ments have been made since it was brought out so 
prominently at the York Show, but which cannot 
yet be said to have made its appearance in an attrac- 
tive form. Mr. Joseph Hatton, of Coventry, in 
addition to a good collection of his ‘‘ Challenge” 
pumps, noticed on a previous occasion in our pages, 
shows one of Jopling’s annular vertical boilers, con- 
structed by Messrs. Irving and Co., of Pallion, 
Sunderland. In this boiler the firebox is conical, 
and from the upper part of it the products of com- 
bustion pass through a connecting neck in the side 
opposite the firedoor, to an annular chamber of 
triangular section, by which the upper part of the 
firebox is surrounded. From this chamber the 
gases pass through another neck to the chimney, 
which is placed over the firedoor. The boiler is of 
a compact type—the particular boiler exhibited 
being 4 ft. 6in. in diameter by 7 ft. 3in. high, 
and affording 90 square feet of heating surface— 
while all the heating surface is well accessible for 
cleaning. 

Besides the lines of machinery in motion at the two 
sides of the showyard there isa small group in a more 
central position. Atone of the stands in this group 
Messrs. Picksley, Sims, and Co., Limited, of Leigh, 
Lancashire, show some portable and vertical engines 
which, although including no special originality of 
design, are yet well worthy of notice for the general 
excellence of their details and proportions. All 
these engines are fitted with cross-armed Porter 
governors of a very neat pattern. In the same 
group engines are also shown by Messrs. Turner, 
Robey, Brown, and Co., of Gainsborough (who fit 
their portables with screw stop valves). Messrs. 
J. T. Marshall and Co., Limited, of Nottingham ; 
Messrs. Gibbons and Robinson, of Wantage ; 
Messrs. Spencer, Carter, and Co., of Hitchin ; 
Messrs. Burrows and Stewart, of Banbury ; Messrs. 











Samuel Corbett and Son, of Wellington; and 
Messrs. John Gardner and Son, of Birmingham, 
none of these engines, however, requiring special 
notice. 

It will be seen from the foregoing remarks that 
as far as steam engines and other motors are con- 
cerned, the Preston Show possesses but compara- 
tively little interest except to those who are un- 
familiar with the productions of our agricultural 
engines during recent years. With the implements 
and miscellaneous exhibits we shall deal in a sub- 
sequent article. 








BLOOMING MILL. 

Tue blooming mill which we illustrate on page 56 was 
constructed by the Tees Side Iron and Engine Works 
Company of Middlesbrough, for the Sociedad de Altos 
Hornos y Fabricas de Hierro y Aciero de Bilbao, and 
forms part of the plant we noticed in our issue of 
November 14, 1884. The rolls, which are not shown 
in the engraving, are 39in. in diameter, and each of 
them weighs 14 to 15 tons; the standards weigh 
20 tons each. The mill is driven by a pair of re- 
versing engines connected in the ordinary way by means 
of wabblers and boxes to cast-steel pinions 39 in. in 
diameter, with helical teeth 2 ft. 5in. wide. The roll- 
adjusting gear is placed on a strong cast-iron girder 
spanning the roll standards, and consists of a hydraulic 
cylinder with the piston rod projecting through each 
end, and attached by means of links to cast-steel spur 
quadrants, working into steel pinions keyed on to steel 
screws 10 in. in diameter; these, again, work into 
heavy cast-iron nuts fixed into the top of the standards. 

The top roll is furnished with balance gear to 
keep the roll at all times in contact with the 
upper bearance. This balancing gear is placed un- 
derneath the mill, and consists of two heavy rods 
passing through each standard, which connect to 
the bottom bearance of the top roll, and are actuated 
by means of levers and balanceweights. 

The live rollers, which are of wrought-iron with 
cast-steel centres and steel shafts, are driven by means of 
cast-steel spur and mitre gear, the motive power being 
supplied by a pair of reversing engines with cylinders 
Sin. in diameter and 15 in. stroke. The whole of these 
rollers are carried upon heavy cast-iron girders with 
brass bearings. , 

These rolls form part of an exceedingly fine blast fur- 
nace and steel rolling mill plant with all the most 
modern appliances and improvements, including 
blooming, roughing and finishing mills, reversing en- 
gines for rollers, the latter being of wrought iron with 
steel centres, steel shafts, and steel mitre wheels. The 
plant also embraces a fine powerful shearing machine 
which weighs 85 tons, a hydraulic crane for lifting the 
cross ends from the shears, a hydraulic push-over gear 
for moving the blooms from the roughing to the finish- 
ing mill, a powerful sawing machine for cutting the 
steel hot with a neat arrangement of stop gear, and rail 
bench, nearly 100 ft. long, with an apparatus for 
moving the rails. 

The whole of the details have been carefully worked 
out and reflect great credit on the engineers. 








NATURAL GAS. 


On Natural Gas Fuel and its Application to Manufacturing 
Purposes.* 
By Mr. ANDREW CARNEGIE, New York. 
(Concluded from page 36.) 

ELEVEN lines of pipe now convey gas from the various 
wells to the manufacturing establishments in and around 
Pittsburg. The largest of these for the latter part of the 
distance is 12 in. diameter. Several are of 8 in. through- 
out. The lines originally laid are 6in. in diameter. Many 
of the mills have as yet no appliances for using the gas, 
and much of it is still wasted. It is estimated that the 
iron and steel mills of the city proper require fuel equal to 
166,000 bushels of coal per day, and though it is only two 
years since gas was first used in Pittsburg, it has already 
displaced about 40,000 bushels of coal per day in these 
mills. Sixty odd glass-works, which required about 20,000 
bushels of coal per day, mostly now use the natural gas. 
In the works around Pittsburg, beyond the city limits, 
the amount of coal superseded by gas is about equal to 
that displaced inthe city. The estimated number of men 
whose labour will be dispensed with in Pittsburg when 
gas is generally used is 5000. It is only a question of a 
few months when all the manufacturing carried on in the 
district will be operated with the new fuel. As will be 
seen from the analyses appended to this paper, it is a 
much purer fuel than coal ; and this isa quality which 
has proved of greater advantage in the manufacture of 
steel, glass, and several other products. With the ex- 
ception of one or perhaps two concerns, no effort has been 
made to economise in the use of the new fuel. In our 
Union Iron Mills we have attached to each puddling fur- 
nace a small regenerative appliance, by the aid of which 
we save a large percentage of fuel. The gas companies will 
no doubt soon require manufacturers to adopt some such 
appliance. At present, owing to the fact that there is a 
large surplus constantly going to waste, they allow the 





* Paper read before the Iron and Steel Institute. 
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gas to be used to any extent desired. Contracts are now 
made to supply houses with gas for all purposes at a cost 
equal to that of the coal bill for the preceding year. In 
the residences of several of our partners no fuel other than 
this gas is now used; and everybody who has applied it 
to domestic purposes is delighted with the change from 
the smoky and dirty bituminous coal. Some, indeed, go 
as far as to say that if the gas were three times as costly 
as the old fuel, they could not be induced to go back to 
the latter. It is therefore quite within the region of 
probability that the city, now so black that even Sheffield 
must be considered clean in comparison, may be so revolu- 
tionised as to be the cleanest manufacturing centre in the 
world. A walk through our rolling-mills would surprise 
the members of the Institute. In the steel rail mills, for 
instance, where before would have been seen thirty stokers 
stripped to the waist, firing boilers which require a supply 
of about 400 tons of coal in twenty-four hours—ninety fire- 
men in all being employed, each working eight hours—they 
would now find one man walking around the boiler-house, 
simply watching the water-gauges, &c. Not a particle of 
smoke would beseen. In the iron mills the puddlers have 
whitewashed the coal bunkers belonging to their furnaces. 

TI need not here say how much pleasure it will afford 
me to arrange that any fellow members of the Institute 
who may visit the Republic, are afforded an opportunity 
to see for themselves this latest and most interesting de- 
velopment of the fuel question. 

Good Mother Earth supplies us with all the fuel we can 
use, and more, and only asks us to lead it under our 
boilers, and into our heating and puddling furnaces, and 
apply the match. 

During the winter, several explosions have occurred in 
Pittsburg, owing to the escape of gas from pipes im- 
properly laid. The frost having penetrated the earth for 
several feet, and prevented escape upward, the freed gas 
found its way into the cellars of houses, and as it is odour- 
less, its presence was not detected. This resulted in 
several alarming explosions; but the danger is to be 
remedied before next year. Lower pressure will be carried 
in the pipes through the city, and escape pipes leading to 
the surface will be placed along the surface at frequent in- 
tervals. In thecase of manufacturing establishments the 
gas is led into the mills overhead, and all the pipes being 
in the open air, no danger of explosion is incurred. 

The following extract from the report of a committee, 
made to the American Society of Mechanical Engineers, at 
a recent meeting, gives an ideaof the value of the new fuel : 

‘* Natural gas, next to hydrogen, is the most powerful 
of the gaseous fuels, and, if properly applied, one of the 
most economical, as very nearly its theoretical heating 
power can be utilised in evaporating water. 


better iron, steel, and glass than coal fuel. It makes 
steam more regularly, as there is no opening of doors, and 
no blank spaces are left on the grate bars to let cold air in, 
and when properly arranged, regulates the steam pres- 
sure, leaving the man in charge nothing to do but to look 
after the water, and even that could be accomplished if 
one cared to trust to such a volatile water tender. Boilers 
will last longer, and there will be fewer explosions from 
unequal expansion and contraction due to cold draughts 
of air being let in on hot plates. 

An experiment was made to ascertain the value of gas 
as a fuel in comparison with coal in generating steam, 


using a retort or boiler of 42 in. in diameter, 10 ft. long, | 


with 4in. tubes. It was first fired with selected Youghiog- 
heny coal, broken to about 4 in. cubes, and the furnace 


was charged in a manner to obtain the best results pos- | 





Being so free | 
from all deleterious elements, notably sulphur, it makes | 
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stack that was attached to the boiler; | 


9 lb. of water evaporated to the pound of coal consumed | 


was the best result obtained. The water was measured 
by two meters—one in the suction and the other in the 
discharge. The water was fed into a heater at a tem- 
perature of from 60 deg. to 62 deg.; the heater was 
placed in the flue leading from the boiler to the stack in 
both gas and coal experiments. In making the calcula- 
tions, the standard 76 lb. bushel of the Pittsburg district 
was used ; 684 lb. of water were evaporated per bushel, 
which was 60.9 per cent of the theoretical value of the coal. 


Ana:yses of Natural Gas. 


No.1. | No. 2. | No.3. | No. 4. No. 6, 


| When tested Oct. 28, Oct. 29, Nov. 24, Dec. 4, Oct. 18, 


1884 Iss4 1SS4 Iss4 1884 
pr. cnt. pr. cnt, pr. cnt, pr. ent. pr. ent, 
. 8 6 Nil. ‘ Nil, 


Carbonic 
acid 

Carbonic 
oxide 1. 

Oxygen 1.1 8 78 8 


0 8 58 4 1.0 
2.10 


| Olifiant gas ey 8 .98 6 .80 


When gas was burned under the same boiler, but with a | 
different furnace, and taking 1 lb. of gas to be 2.35 cubic | 


feet, the water evaporated was found to be 20.31 ]b., or 
83.4 percent. of the theoretical heat units were utilised. 
The steam was under the atmospheric pressure, there 


being a large enough opening to prevent any back pres- | 
sure ; the combustion of both gas and coal was not hurried. | 


It was found that the lower row of tubes could be plugged 
and the same amount of water could be evaporated with 
the coal; but with gas, by closing all the tubes (on the 
end next the stack), except enough to get rid of the pro- 
ducts of combustion, when the pressure on the walls of 
the furnace was 3 0z., and the fire forced to its best, it 
was found that very nearly the same results could be ub- 
tained. Hence it was concluded that the most of the work 
was done on the shell of the boiler. 

In no other way can I give the members of the Iron and 
Steel Institute so much information in regard to this new 
fuel as by including in this paper a very able communi- 
cation from the chief chemist at our Edgar Thomson 
Steel Works, Mr. S. A. Ford, who is to-day the highest 
authority upon the subject : 

‘*So much has been claimed for natural gas as regards 
the superiority of its heating properties, as compared with 
coal, that some analyses of this gas, together with calcu- 
lations showing the comparison between its heating 
power and that of coal, may be of interest. 

‘These ’calculations are of course, theoretical in both 
cases, and it must not be imagined that the total amount 
of heat, either in a ton of coal or 1000 cubic feet of natural 
gas can ever be fully utilised. 

‘In making these calculations I employed as a basis 


what in my estimation was a gas of an average chemical | 
composition, as I have found that gas from the same well 


varies continually in its composition. 

‘* Thus samples of gas from the same well, but taken 
on different days, vary in nitrogen from 23 per cent. to nil, 
carbonic acid from 2 per cent. to nil, oxygen from 4 per 
cent. to 0.4 per cent.,and so with all the component gases. 

‘* Before giving the theoretical heating power of 1000 
cubie feet of this gas I will note a few analyses. The 
first four are of gas from the same well; samples taken on 
the same day that they were analysed. The two last are 


| from two different wells in the East Liberty district. I also 


give a few analyses of Siemens’ producer gas. The im- 
mense heating power of the natural gas over the Siemens 
may be seen at a glance when compared bulk for bulk. 


Analyses of Siemens’ Producer Gas (See Vol. XI. Page 300, 
Transactions of American Institute of Mining Engineers). 
MARAE Acne sanink Sam i monet 

pr. cent.'pr. eent. pr. cent. | pr. cent. | 

Carbonic acid... 3.9 | 8.6 9.3 1.5 

- oxide 27.3 20.0 3.6 223 

Hydrogen oe 8.7 ls } | 28.7 

Marshgas a 4 1 GS 4 

Nitrogen ..-| 67.4 | 61.4 62.9 

Heat units . 93,966 | 97,184 99,074 


pr. cent. 
6.1 


3. 1.0 
65.9 | 41.9 
114,939 | 164,164 











Ethylic hy- 

dride a 3.6 5.5 7.92 
Marsh gas... 72.18 65,25 60.70 
Hydrogen... 20.02 26.16 29.03 
Nitrogen .. Nil. Nil Nil. Nil. 
Heat units.. 728,746 698,852 627,170 745,813 


12.3) 5,20 
49.58 57.85 
35.92 9.64 
23.41 
592,380 


“* We will now show how the natural gas compares with 
coal, weight for weight, or in other words, how many 
cubic feet of natural gas contains as many heat units as a 
given weight of coal—say a ton. 

‘In order to accomplish this end, we shall be obliged, 


| as I have said before, to assume as a basis for our calcula- 


tions what I consider a gas of an average chemical com- 
position, viz: 
Per cent. 
Carbonic acid... see aA zs ss 6 
oxide j 
Oxygen 
Olitiant gas... 
Ethylic hydride 
Marsh gas : 
Hydrogen $s se eas 
Nitrogen ae en - 


SS8ssxss 


45 
aad 


‘*Now by the specific gravity of these gases we find 
that 100 litres of this gas will weigh 64.8585 grammes, thus 


grammes, 
litres weighs 48.0256 


Marsh gas ... 
1.2534 


67.0 

Olifiant ,, ... 1.0 
Ethylic hydride 5.0 
Hydrogen ... “s 22.0 
Nitrogen... ye 3.0 
Carbonic acid a 6 
o9 Oxid®: .... 6 
Oxygen... Bae 8 


Total 64.8585 


— if we take the heat units of these gases we shall 
n 


1.1468 


heat units. 
48.0256 grammes contains 627,358 
1.2534 YP 14,910 
6.7200 77,679 
1.9712 67,929 


1,808 


Marsh gas 

Olifiant gas... 
Ethylic hydride 
Hydrogen a 
Carbonic oxide... 7526 
Nitrogen Pi 3.7630 
Carbonic acid ... 1.2257 
Oxygen ... 1.1468 


64.8585 789,694 


64.8585 grammes are almost exactly 1000 grains, and 
one cubic foot of this gas will weigh 267.9 grains, then the 
100 litres or 64.8585 grammes, or 1000 grains, are 3.761 
cubic feet. 

‘*3.761 cubic feet of this gas contain 789,694 heat 
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21-Fr. GIG AND ENGINES AT THE INVENTIONS EXHIBITION. 
CONSTRUCTED BY MESSRS. SIMPSON AND DENISON, ENGINEERS, DARTMOUTH. 
(For Description, see Page 63.) 
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per cen 
Carbon me tas % en ai 82.75 
Hydrogen ... oe is aed om 5.31 
Nitrogen... aa _ me ms 1.04 
Oxygen aa aa as aaa ’ 4.64 
Ash ... wa = ta ot ebal 5.31 
Sulphur = oe aa waa ae 95 

“We find that 38lb. of this coal contain 146,903,820 

| heat units. Then 54.41b. of this coal contain 210,069,640 
heat units, or 54.4 1b. of coal is equal in its heating power 

| to 1000 cubic feet of natural gas. If our coal cost us 5s. 

| per ton of 20001b., then 54.4lb. costs 1.632d., and 1000 

| cubic feet of gas is worth for its heat units 1.632d. 

| ** Asthe price of coal increases or decreases, the value 

| of the gas will naturally vary in like proportions. Thus, 
with the price of coal at 10s. per ton, the gas will be worth 
3.264 pence per 1000 cubic feet. 

** Tf 54.4 lb. of coal is equal to 1000 cubic feet of gas, 
| then one ton, or 2000 lb., is equal to 36,764 cubic feet, or 
2240 lb. of coal is equal to 40,768 cubic feet of natural gas. 

If we compare this gas with anthracite coal, we tind 
that 1000 cubic feet of gas is equal to 58.4 lb. of this coal, 
and 2000 lb. of coal is equal to 34,246 cubic feet of natural 
gas. Then if this coal costs 26s. per ton, 1000 cubic feet 
of natural gas is worth 94d. for its heating power. 

**TIn collecting samples of this gas 1 have noted some 
very interesting deposits from the wells. Thus, in one 
wellthe pipe was nearly filled up with a soft grayish- 
white material, which proved on testing to be chloride of 
calcium. In another well, soon after the gas vein had 
been struck, crystals of carbonate of ammonia were 
thrown out, and upon testing the gas I found a consider- 
able amount of that alkali, and with this well no chloride 
of calcium was observed until about two months after the 
| gas had been struck. 

‘*Tn these calculations of the heating power of gas and 

coal no account is of course taken of the loss of heat by 
| radiation, &c. My object has been to compare these two 
| fuels merely as regards their actual value in heat units.” 

Bearing in mind that it is never wise to prophecy 
| unless you knew, I hesitate to speak of the future ; but 
| considering the experience we have had in regard to the 
| productiveness of the oil territory, which is now yielding 
| 70,000 barrels of petroleum per day, and which has con- 
| tinued to increase year after year for twenty years, I see 
| no reason to doubt the opinion of experts, that the terri- 
| tory which has already been proved to yield gas will suffice 
| for at least the present generation in and about Pittsburg. 






































RAILWAY IMPROVEMENTS. 
To THE EprTor OF ENGINEERING. — 
: : ee tte +1 9 9.6 ‘ ‘“ Now, if we say that coke contains in round numbers | _S1r,—My letter in your issue of July 3 has awakened a 
peg and 1000 cubic feet will contain 210,069,604 heat | 90 wt eiok pat then we shall have 62.97 lb. of coke lively interest in pop of your eg with whom : have 
5. P . i i eee : . : P 3 as onversing 3 ortant subject. 
ON a ge - : reigh 265,887 | equal in heat units to 1000 cubic feet of natural gas. | had the pleasure of conversing on this important 
alae as ecaiers sib ee Te Then if a ton of coke, or 20001b., cost 10s., 62.97 1b. | I trust they will express themselves as freely through 
ene We find that 64.8585 ‘grammes, or 1000 grains of | will cost 4d., or 1000 cubic feet of gas is worth 4d. for its | a they — be id iia 
; in 524,046 hes its, and 265,887 grains, or | heating power. , : Mr. Adhard has somewhat surprised me, in your issue 
Fp agg rene oggconrad age ge gl, alin Then| “ We will now compare the heating power of this gas | of the 10th inst., in stating that “I chiefiy contine my 
57 25 1b. of carbon contain the same number of heat units | with bituminous coal, taking as a basis a coal slightly | remarks to double-headed _ — Free a ery 
as a 1000 cubic feet of the natural gas, viz., 210,069,604. | above the general average of the Pittsburg coal, viz, : ' few are now used, and have long since had their day. 
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If he will please read my letter again, he will find I ex- 
pressed myself more fully on the joint connection as being 
most important, for an engine will roll on the rail, although 
the rail be supported by the abominable chair, but it must 
jump the gap at the joint, in proof of which I ask him to 
examine the ends of rails; he will find an indentation 
about }in. to lin. back of the end of rail. The dis- 
tance back is regulated according to the average speed 
of the trains. 

When I spoke of double-headed rails, I included the 
bull-headed, that poor scion of a poor father, whose only 
redeeming quality is that he has got more head to pound, 
and consequently will stand somewhat longer in the fight ; 
but what is the use of having a head to pound, if he has’nt 
got the feet to stand up on; he now has a double battle 
to fight, for his supporter (the chair) holds him rigidly 
in position, so that he cannot dodge or fall as it were with 
the blow, like the scientific and practical Sayers did 
before the Sampson blow of Heenan. Sayers knew from 
practical experience, that to remain rigid, immovable, 
his head would soon be battered to pieces; so it is with 
the rail and joint question. 

Let me here express an opinion arrived at after twenty 
years’ practical experience and observation, as assistant- 
engineer on a system of railways of over 1000 miles in 
length, and on which I had the sole charge of inspecting 
and testing the rails used thereon. I have more than 
once walked the entire distance, inspecting and observing 
the action of freight and express trains, varying in speed 
from 15 fo 60 miles an hour, on the joint, and I here assert 
that it is as impossible to remove the jump at the joint, 
with a side splice and bottom support, as it is for a 
mason to build a substantial wall without breaking joints, 
or a builder to build a habitable house without a roof. 

To remove the jump at the joint the rails must be made 
continuous, and to make the rails continuous, the ends 
of rails must be bonded ‘ break joints,” saddled as it 
were on the top and supported at the bottom and sides, 
so that the ends cannot work upward nor downward, but 
always in unison. 

The bottom member should be longer than the top, so 
that it receives and transmits the load, and have power to 
bring the rails and saddle to one level, using them only as 
a tread for the wheels to glide on. A mason does not 
bring all the joints in vertical line, because the load 
would not be equally distributed. Neither can two rails 
become as one, which is necessary for equal transmission, 
without the top and bottom bond. 

I would state that it is the bolts, and they alone that 
cause the buckling Mr. A. speaks of. Rails bolted to- 
gether must move together, hence the creeping and buck- 
ling ; belts cannot be slack enough to allow for expansion, 
and yet tight enough to give support to the weakest part 
of the line, viz., the joint, at one and same time, besides 
the absence of compensation in the fishplates themselves. 

Rails must be treated as individuals, and act indivi- 
dually in the space allowed by the engineer for expansion 
and contraction ; the fishplate system with bolts and nuts 
will not allow this, hence the buckling. When chief engi- 
neers realise this fact, and adopt a system which gives 
freedom to each rail to move in the space allowed for ex- 
pansion, buckling of track will be a thing of the past, 
and pleasure and safety in travelling in the future. 


Yours respectfully, 
London, July 13, 1885. Tuomas H. Gipson, C.E. 








PRESERVING TIMBER. 
To THE EpiTor oF ENGINEERING. 

S1r,—Referring to the article in your issue of the 3rd 
inst. on the treatment of timber by my naphthaline pro- 
cess, I beg to send you sample of wood (foreign white 
wood) treated by my process, and for comparison I also 
send you sample of the same wood untreated. 

The treated sample sent was kept in the hot naphtha- 
line for forty-four hours in order to see what quantity 
of naphthaline the wood would take up in that time, and 
found that it absorbed abcut 301b. per cubic foot. Tor 
all ordinary purposes 8 lb. to 10 lb. per cubic foot is suffi- 
cient. Of course there are circumstances where it would 
be advisable to put in a larger quantity, and when it is 
so desired, all that is necessary is to allow the wood to 
remain in the hot naphthaline till it has taken up the 
amount wished. 

Your obedient servant, 
HEnryY AITKEN. 
Darroch, near Falkirk, July 13, 1885. 








MIDLAND v. NORTH-EASTERN RAILWAY. 
To THE EpIToR or ENGINEERING. 

Sir,—The surmise ventured in your interesting article 
in last week’s issue as to the reason why the North- 
Eastern expenses per train mile for repairs of locomotives 
are so high in 1884 is scarcely correct. They arecertainly 
high in comparison withother lines, but not unusually high 
for the North-Eastern, as you will see from the figures 
given below, which show the pence per mile for repairs of 
locomotives during the nine years ending December, 1884. 
I have worked out the averages from the statement in the 
published reports : 


d. 

1876 4.38 
1877 4.30 
1878 4.19 
1879 4.05 
1880 4.28 
1881 4.15 
1882 4.12 
1883 3.92 
1884... ss oie S68 Ese a 4.17 
Average for the eight years to December 

1883 ... - sik 93s ae 4.17 





It appears from the above figures that the cost per mile 
in 1884 was the same as the average for the preceding 
eight years, and though, as you suppose, there may have 
been some reason for an increased expenditure in that 
year, which appears probable when we compare it with 
1883, there was no great deviation from the normal state 
of things on the North-Eastern line. 

Yours truly, 


July 14, 1885. Novo Castrum. 





VERTICAL LATHES. 
To THE EpITor OF ENGINEERING. 

Srr,—Referring to the letter signed ‘‘ A. Turner,” pub- 
lished in your issue of June 19, permit me to state that 
the performance mentioned is much under the mark. It 
is not at all unusual to bore 120 to 140 separate holes, 
3}in. by Sin., in car wheel hubs in one day of ten hours, 
taken from the floor and laid on the floor. In special 
efforts 170 wheels have been bored. 

Easert P. Watson, 
Editor Mechanical Engineer. 
150, Nassau-street, New York, July 2, 1885. 





THE PATENT LAW. 
To THE Epiror oF ENGINEERING. 

Sm,—I gather from your article in ENGINEERING of 
the 10th inst. that the Patent Office is acting within its 
legal powers in limiting a patent to one invention, yet by 
the rules laid down by the law officers for its guidance it 
has been customary to include more than one invention in 
the same patent, {and since the new patent law came 
in force the procedure of the Patent Office is in ac- 
cordance with that law, but not with the rules of the law 
officers. 

As the late Attorney-General states that the new rules 
laid down by himself and the Solicitor-General for the 
guidance of the Patent Office in reference to the inclusion 
of more than one invention in the same patent remains 
the same now as they were before the new Act was passed, 
it is obvious that the present procedure of the Patent 
Office is not in accordance with the rules laid down. 
Therefore, what is to be done? Are we to accept the 
ruling of the Patent Office, the effect of which is to add 
considerably to the trouble and cost of obtaining patents, 
or take steps to insure the carrying out of the rules laid 
down by the law officers, under which more than one in- 
vention can be included in the same patent, or shall we 
go in for an alteration of the law to include in one patent 
all inventions appertaining to a machine or an engine or 
other object or purpose’? In the two latter cases I do not 
mean the inclusion in the same patent of inventions 
applicable to different objects or purposes. For instance, 
improvements in mowing machines should not be included 
in a patent for improvements in railway carriages unless 
the improvement is clearly applicable and useful to both, 
but any number of inventions applicable to railway 
carriages or any number of purposes to which an invention 
can be applied should be secured under one patent. 

In the hope that the existing rules will shortly be the 
guide of the Patent Office, 

I an, Sir, yours, &c., 


London, July 14, 1885. Tuomas Hunt. 








IMPERIAL DEFENCES FOR PROTECTION 
OF COMMERCE. 
To THE EpiTor OF ENGINEERING. 

S1r,—In order to be prepared to meet the turn of the 
tide in the new approaching phases of the Eastern 
question, and the probabilities of strained and complicated 
commercial relations with Spain and Southern Europe in 
the time of cholera and quarantine, and also with Morocco 
in the currection of the frontiers, &c., allow me to direct 
the attention of your numerous readers to the expediency 
of harbour extensions at Gibraltar, more especially on the 
eastern side of the Rock, in order to prevent the entire 
frustration of trade, by collecting cargoes for reshipment at 
Gibraltar, by a light flotilla or squadron of flying screw 
steam lighters of great length, large beam, small draught 
of water, large carrying power, and great speed, trading 
coastwise to and from Gibraltar, where cargoes could be 
discharged, loaded in quarantine, and placed in bonded 
warehouses or floating craft. In case of any disputes about 
freight, demurrage, &c., these new superior craft could 
be adapted for a guerilla warfare, with long light guns, 
rockets, torpedoes, or armed as despatch boats in any 
emergency at aday’s notice. The fortifications at Gib- 
raltar would also be supplemented by an extensive quaran- 
tine harbour, naval stations, coaling berths, repairing 
docks, refitting ships, gun wharfs, &c., and every require- 
ment ready for use ata moment’s notice, for converting 
merchant steamers into armed cruisers. Such appliances 
in fact_as are now proposed at Savona, near Albisola, 
where Napoleon I. proposed a naval station under the 
shelter of Cape Noli and Vardo Island, the very best 
roadstead in the whole Mediterranean. 


Yours sincerely, 
Genoa, July 11, 1885. GEORGE Fawcvs. 





WIND FORCE AND VELOCITY. 
To THE EpIToR OF ENGINEERING. 

S1r,—In an article on the above subject in last week’s 
issue of your valuable journal you say ‘‘ That the whole 
subject is one eminently requiring thorough investiga- 
tion.” I do not think that it is to the credit of our scientitic 
societies, that the little knowledge we possess on this 
subject should be confined to the results of a few hole-and- 
corner experiments. J have tested Smeaton’s tables, and 
find them practically correct, at velocities up to sixty 
miles per hour with small surfaces. But with larger sur- 


faces they cannot be relied upon. In fact, with any given 
velocity acting normal to a surface the force will increase 
in some unknown ratio with increase of area acted upon, 
I have made hundreds of experiments during the past 
twenty years with air in motion, but my object was not to 
connect force with velocity. In conclusion I will venture 
to offer a word of advice to intending experimentalists, 
Have nothing to do with air in motion. In my opinion 
there is only one way to obtain really accurate results, 
and that is to cause the surface to travel at a known 
speed through perfectly still air. I think that the 
beautiful apparatus designed by Mr. Froude at the Ad- 
miralty Experimental Works, could not be put to a better 
use than to settle once for all the relation between wind 
force and velocity. 
Yours truly, 
Horatio PHILLIPs, 


NOTES FROM THE SOUTH-WEST. 

The Acorn.—The Acorn, 8, sloop, was taken outside 
Plymouth Breakwater on Tuesday for a three hours’ con- 
tractors’ trial of her machinery. The engines of the 
Acorn, which have been made by Messrs. Maudslay, 
Sons, and Field, of London, are on the compound 
principle, with surface condensers, &c. The engines 
are fitted with velometer of Messrs. Durham and 
Co., of Leadenhall-street. The results of the trial on 
Tuesday were as follows: Draught of water forward, 
10 ft. 8 in. ; aft, 13 ft. 2in.; steam in the boilers when 
working on the highest grade of expansion, 70.7 lb. ; 
revolutions per minute, 78.2 ; effective pressure in high- 
pressure cylinder, 31.9 lb. ; low, 11.11 lb.; vacuum in 
condenser, 26.7 in.; indicated horse-power, in high, 
365 ; low. 363 ; total, 728. An hour’s trial was next made 
with the jet injection, and the results were as follows : 
Steam in boilers, 60.5 lb. ; revolutions per iinute, 82; 
pressure in cylinders, high, 31.6 lb.; low, 118 Ib.; 
vacuum in cundenser, 25 in. ; indicated horse-power 
in cylinders, high, 365; low, 403; total, 768. The 
engines were stopped from going full speed ahead in five 
seconds, and reversed to full speed astern in ten seconds, 
and from full speed astern to full speed ahead in five 
seconds. 


Steel Sleepers. —An experiment made by Dowlais in the 
manufacture of steel sleepers has been successfully fol- 
lowed by the Tredegar Company. The sleepers are 120 |b. 
in weight, and they are so made that there will only be 
two crop ends instead of six. India is stated to be em- 
ploying these sleepers largely. 

Water Supply of Torquay.—A new storage reservoir 
which has been constructed at Kennick, near Heanock, 
for the Torquay Local Board, was formally opened on 
Tuesday. At a dinner which followed, the guests in- 
cluded the Mayors of Plymouth and Dartmouth. The 
cost of the new reservoir has been about 30,000/. It hasa 
storage capacity of 200,000,000 gallons, and this, with 
the 100,000,000 gallons in an old reservoir, gives a ten 
months’ supply for Torquay and the neighbouring towns 
supplied from the same source. During the last thirty 
years the local authorities of Torquay have expended 
126,000/. in improving and extending the local water 
supply. 

Cardiff.—The steam coal trade has been rather less 
active. The patent fuel trade has maintained a satisfac- 
tory tone, most of the works being well supplied with 
orders. Last week’s clearances comprised 134,977 tons of 
coal, 1507 tons of coke, 8355 tons of patent fuel, and 
2973 tons of iron. From Bilbao there arrived 6105 tons 
of iron ore, and 2392 tons came to hand from other 
sources, 


Bristol Docks.—The Bristol Docks Committee has just 
issued its report and accounts for the year ending April, 
1885. It is proposed to spend 300,000/. in improving the 
accommodation afforded by the docks. 


The Old Eddystone.—The old Eddystone Lighthouse, 
completed by John Smeaton in the autumn of 1759, has 
now been re-erected on Plymouth Hoe, and has been 
visited by large numbers of the public. A point of interest 
in the lantern is a handsome bust of Smeaton rather more 
than 2 ft. high, which has been placed under a plate glass 
case to protect it from dust and other possible harm. To 
the casual visitor it is, doubtless, the most prominent 
object in the lantern. A tablet in golden letters within 
the case itself informs us that it was presented by the 
Council of the Institution of Civil Engineers. It isa 
copy in plaster of a marble bust in the possession of the 
Institution. 


Mining in Devon and Cornwall.—The mineral statistics 
of the United Kingdom for 1884 show that the aggre- 
gate number of persons employed last year in the British 
home mines was 564,496. Of this number only about 
44,000 were engaged in metalliferous mines, or 6000 less 
than in the preceding year; and of the total of 44,000 
Cornwall and Devon mines alone gave employment to 
over 14,000 persons, or just one-third of the entire number 
engaged in metalliferous mining in Great Britain. In 
Cornwall last year no less than 13,000 men, women, and 
children were regularly employed in about 150 mines, 
and Dolevath Mine alone employed upwards of 1300 
persons, while East Poolcame next with 700. In Devon- 
shire the number of mines at work last year was about 30, 
employing 1500 hands, of whom between 600 and 700 were 
engaged at Devon Great Consols, 


Newport.—The shipments of steam coal have been rather 
heavier. The house coal trade is quiet. The iron ore 
trade remains in a depressed condition. The manufac- 
tured iron and kindred trades are without alteration. 





Last week’s coal clearances amounted to 56,612 tons, 
About 1650 tons of patent fuel were also shipped to Oran, 
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From Bilbao there arrived 11,770 tons of iron ore, and 
3400 tons came to hand from other sources, 


Bristol Trade and Mining Schools.—On Saturday, the 
95th inst., Sir F. J. Bramwell will open the new premises 
of the Bristol Trade and Mining Schools. ‘The building 
has been built at the cost of the Bristol Merchant V en- 
turers’ Society. It has been planned with a special 
reference to the health, comfort, and convenience of 
those who will frequent it ; and it embodies sugges- 
tions derived from the most recent science ischools in 
England and on the Continent. It stands in Unity 
and Denmark-streets, with the principal floor on the 
level of College Green, and advantage has been taken of 
the slope of the ground to provide accommodation in the 
basement for various important departments of the 
schools. 

The Redstock Collicries.— A short time since the sinkers 
at the Middle Pit of these works, under the direction of 
Mr. McMuttrie, the general manager for the trustees of 
the late Countess of Waldegrave, were successful in 
striking an extensive seam of coal 2 ft. 3 in. in thickness ; 
and last week Mr. Wylam, the master sinker, had the 
pleasure to report the discovery of a second seam 1 ft. 
10 in. in thickness. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market showed 
more strength last Thursday, and prices experienced an 
advance of 14d. per ton, and closed at the best. There 
were transactions in the morning at 40s. 11d. to 41s, O}d. 
cash, the market closing with buyers at 40s. 114d. cash 
and 41s. 04d. one month, and sellers wanting 4d. more 
perton. In the afternoon 41s. and 41s. O}d. cash and 
41s. ld. and 41s. 14d. one month, were the prices, the 
close being buyers at 41s. cash and 41s. 1d. one month, 
and sellers at 4d. per ton higher. Friday’s market was 
quieter, and_ prices lost 1d. of the advance gained on 
Thursday. During the forenoon business was reported at 
41s. and 41s. O4d. cash, also at 41s. 14d. one month, and 
the market closed with buyers at the higher quotations, 
and sellers wanting 4d. per ton more. Prices declined in 
the afternoon to 40s. 114d. and 41s. Ojd. one month, these 
being the closing quotations for sellers, with buyers offer- 
ing 4d. per ton less. The market was weak at the open- 
ing on Monday, but improved, and the close was the 
same as on Friday. ‘Transactions took place in the 
morning at 40s. 10}d. to 40s. 114d. cash, also at 40s. 114d. 
and 41s. one month, and the close was buyers at 40s. 11d. 
cash and 41s. one mouth, with sellers at $d. per ton more. 
In the afternoon business was done at 40s 1lld. cash and 
41s. one month, at which buyers remained, while sellers 
asked 4d. more per ton. Tuesday’s market was steady, 
and business was done during the forenoon at 40s. 11d. 
cash, with buyers at the close at 40s. 11d. cash, and 41s. 
one month, and sellers asking 4d. per ton higher. There 
were transactions in the afternoon at 40s. lld. and 
40s. lldd. cash, and the close was buyers at the 
forenoon closing rates, and sellers at 4d. more per 
ton. his forenoon the cash price ranged from 
403. 114d. to 41s. Ojd., the close being buyers at 41s. 
cash and sellers at 41s. O}d., the month’s price being 
nominally 41s. = for sellers. In the afternoon there 
was a further slight advance, the closing rates being 
41s. ld. cash and 41s. 2d. one month for sellers, with 
buyers offering 4d. less per ton. It cannot be said that 
there is any material change in the condition of the Scotch 
pig-iron trade. There has been a considerable number of 
transactions during the week in warrants, which have be- 
come rather scarce, and a slight increase in price has 
taken place in consequence of the covering operations of 
** bears.” Little or no legitimate business falls to be re- 
corded. The firmness spoken of in connection with 
warrants has not affected makers’ iron, the demand for 
which, both on foreign account and for shipment, is very 
poor, while the prices on the whole are easier, and as re- 
yards the home demand, there will be very little of it 
during the next ten days or fortnight, owing to the occur- 
rence of the annual holidays, and the general disturbance 
of work. There are now ninety-one blast furnaces in 
operation, one having been blown in during the week at 
Culver Iron Works. A year ago there were ninety-six in 
blast. The foreign and colonial shipments show very un- 
favourably. Last week they amounted only to 7044 tons, 
as compared with 7410 tons in the preceding week, and 
10,199 tons in the corresponding week of last year. 
Germany took 662 tons; the United States, 490 tons; 
Australia, &c., 450 tons; Holland, 435 tons; Canada, 
305 tons ; Italy, 290 tons; China and Japan, 300 tons; 
and other countries took lesser quantities. The stocks of 
pig iron are accumulating at a very rapid rate. In Messrs. 
Connal and Co,’s public warrant stores they stood yester- 
day afternoon at 606,061 tons, as against 603,852 tons 
yesterday week, showing an increase for the week of 2209 
tons. 


Shipments of Locomotives.—In the foreign and colonial 
shipments of machinery, &c., for the Clyde, reported last 
week, there were eight locomotive engines and tenders— 
four of the aggregate value of 10,800/. being despatched 
bo —— and four valued at 11,724/. being sent to 

uelva, 


Fast Passages of Clyde-Built Steamers. — Increasingly 
rapid passages across the Atlantic and the Pacific are 
becoming so familiar that it would evidently be pre- 
sumptuous to assume that the maximum of speed has 
been reached. Inthe month of May the Cunard steamer 
Etruria made the passage from New York to Queenstown 
ina few minutes over 64 days, thus beating the shortest 
time on record. She has again made the passage within 
an hour and a half of the same time, thereby proving 


herself to be the fastest boat on the Atlantic service 
Reference has lately been made to the somewhat ex- 
traordinary performances of the New Zealand Company’s 
steamer Ruapehu, and the Shaw, Savill, and Albion 
Sompany’s steamer Tainui from New Zealand, vid the 


ont 


Straits of Magellan. The Ruapehu made her last voyage 
in 36 days 15 hours, the Tainui beating her time from 
Rio. The record of the Ruapehu and Tainui has now 
been beaten by the Arawa, of the Shaw, Savill, and 
Albion line. The Arawa reached Plymouth on Sunday, 
making the passage in 36 days and 10 hours gross time, 
or, allowing for stoppages, 35 days 5 hours 10 minutes net 
time. This is not all. The Arawa made the pass2ge out 
from Plymouth in 39 days 19 hours 50 minutes gross, or, 
deducting stoppages, 38 days 30 minutes net, completing 
the voyage round the world in 73 days 5 hours 40 minutes 
net, less than it used to take tu steam the passage out. 


The Shaft of the Cunard Steamer ‘* Gallia.”—The break- 
ing of the propeller shaft of the Cunard steamer Gallia, 
on her last homeward passage from America, led to con- 
siderable shaking of heads as to the quality of the steel 
employed. Jt must be a relief to steel-makers generally, 
however, to know that the third section of the Gallia’s 
shaft, which gave way, was an iron forging. So that there 
is really no failure of steel to chronicle in connection with 
the incident. 


A New Pipe Contract.—It is stated that there is a con 
tract in the market for about 7} miles of cast-iron pipes 
required for the Limerick Water Works. They are 
to be 14 to 16 in. in diameter. Some of the Glasgow 
pipe-founding firms are looking anxiously after the order. 


The Price of Gas in Ayr.—At their last annual meeting 
the Ayr Gas Company resolved on advancing the price of 
their gas from 4s. 7d. to 5s. per 1000 cubic ft., which is 
certainly evidence of a very retrograde policy on the part of 
the directors. The price had only been at the lower rate 
one year—the lowest rate ever known in Ayr; but in 
numerous other towns in Scotland the price of gas is con- 
siderably under 4s. per 1000 ft., the rate now ruling in 
Galashields being only 3s. 2d. per 1000 ft. As a result of 
the retrograde step now taken by the local gas company, 
the Town Council have to-day resolved on making a trial 
with oil as the illuminating agent over a portion of the 
town ; and there is a probability that the new hotel, which 
is being built at Ayr station by the Glasgow and South- 
Western Railway Company, will be fitted with electric 
lamps, there being plenty of engine power available upon 
the establishment. 


University Appointment.—Mr. Alexander Macfarlane, 
M.A., D.Sc., F.R.S.E., formerly examiner in mathe- 
matics in the University of Edinburgh, and author of 
‘The Algebra of Logic” and ‘* Physical Arithmetic,” 
has been elected Professor of Physics in the University of 
the State of Texas. 


Water Works Extension.—The Wishaw Police Com- 
missioners are about to commence an extension of their 


the contract cost of the same being 5684/., or about 1800/. 
less than the estimated cost by the engineer. Mr. George 
Pirie, Aberdeen, was the successful offerer. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a thin attendance on ’Change, and very little business was 
done. No. 3 Cleveland pig was again nominally quoted 
32s. per ton, and sellers were numerous at that figure. 
Buyers are still holding off, and there are general com- 
plaints about the stagnant condition of trade. Consider- 
ing the season of the year, the shipments of pig-iron from 
the Tees continue unsatisfactory. Stocks are increasing, 
and it is believed that if there is not an improvement in 
trade soon some of the blast furnaces in the Cleveland 
district will be blown out. At the present selling price 
of pig-iron producers cannot make it and sell it at a 
profit. Some makers are positively incurring a loss in 
carrying on their business. It is generally believed that 
if there is a further decline in price some of the furnaces 
will be at once stopped, and the supply being reduced 
nearer to the demand prices will then be checked from 
going lower. In the manufactured iron trade there is 
nothing new to report, prices being the same as those 
quoted last week. 


Engineering and Shipbuilding.—Engineering is steady 
and very few fresh orders are coming to hand. Many of 
the shops do not employ so large a number of hands as 
they did sometime ago. There is a good deal of bridge 
work and general engineering going on. In shipbuilding 
there is no sign of improvement, but on the northern 
rivers there is stilla number of vessels in course of con- 
struction, and while some yards present a very bare 
appearance others continue to obtain a fair share of 
orders. Thes.s. Acton, built by Messrs. R. Dixon and 
Co. for Liverpool owners, left the Cleveland Dockyard a 
few days ago on her trial trip, and it is satisfactory to note 
that she attained a speed of eleven knots, everything 
working well. This vessel, which has a deadweight 
carrying capacity of over 2100 tons, and which is fitted 
with all the newest appliances as a first-class merchant 
steamer, is engined on the triple expansion principle by 
Blair and Co., of Stockton, and is of 700 horse-power. On 
Monday, R. Craggs and Son., of Middlesbrough, launched 
a fine iron screw steamer 145 ft. long, 23 ft. 6 in. broad, 
and 11 ft. 8 in. depth of hold, for Messrs. W. H. Carey 
and Sons, of London. This fine steamer, which is classed 
100 Al at Lloyds, is fitted with engines of 50 horse- 
power, by Westgarth, English, and Co., of Middlesbrough. 





As she left the ways she was christened Sir Robert Peel, 





water works by the construction of a new reservoir, &c., | 


On Tuesday Messrs. Pearse and Company, of Stockton, 
launched a splendid steel screw steamer 250 ft. in length, 
33 ft. 1l in. in breadth, and 23 ft. depth of hold. ‘The 
gross tonnage of this vessel, which was named The 
Editor, is about 1600 tons. She is built tothe highest 
class at Lloyds, has all the best appliances for loading 
and discharging cargo, and her engines, which are on the 
triple-expansion principie, are by Blair and Co., of Stock- 
ton. Onthe same day at South Shields, Messrs. Read- 
head and Co. launched a fine iron screw steamer which 
was named Carl Rahtkens. This vessel is 259 ft. long, 
37 ft. in breadth, and 17 ft. 9in. depth of hold, having a 
carrying capacity of 2350 tons. She is fitted with all the 
newest arrangements and has surface-condensing engines 
of 160 horse-power. 


Stokerless Boilers.—For some time the attention of 
engineers has been attracted to the question of burn- 
ing petroleum and residuary oils from coal tar for 
heating boilers instead of consuming coal. Oil has been 
successfully used on board ships, and many advantages 
have been claimed for it over ordinary fuel, but objec- 
tions have been raised as to its general appli- 
cation. Colonel Sadler, the managing director of 
Sadler and Company, chemical manufacturers, Middles- 
brough, has invented a process by which the residuary 
oils from coal tar products are utilised for the heating of 
boilers. After many months experimenting he has been 
able to construct a simple and inexpensive apparatus by 
which boilers of every description can be “tired” without 
any manual labour and heated by an intense flame which 
is produced by a jet of steam, which blows trickling oil 
and diffuses the heat as though a blast went through the 
furnace. All that is required for each furnace or boiler 
is a small pipe through which oil drops or runs, and a 
steam pipe through which superheated steam is injected 
to disperse the oil. Colonel Sadler’s system dispenses 
entirely with stokers, the pipe through which the oil 
trickles being fed from large tanks. The most important 
of all advantages claimed for this system is that of 
economy, it being stated that the cost of oil by this pro- 
cess is much less than that of coal at 6s. per ton. 


The Coal and Coke Trade.—The fuel trade is steady, and 
prices are unaltered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade to Hull.—The return of the 
Hull Incorporated Chamber of Commerce and Shipping, 
showing the quantity of coals brought to Hull from each 
colliery, and the quantity exported during June, has been 
issued. Theimports show a total of 102,592 tons as compared 
with 105,728 in the corresponding month of 1884. For the 
six months, January to June, 1885, the total is 532,256 
tons, as against 611,920 duringthe sume period last year. Of 
the imports last month 44,944 tons came by river and 
57,648 tons by rail. The exports show a total of 60,818 
tons as against 49,172 tons in June, 1884. The collieries 
sending the largest amount of coal last month were 
Allerton Main, 7384 tons; Aldmarke Main, 2768 tons; 
Acton Hall and Featherstone Manor, 2776 tons ; Carlton 
Main, 2296 tons; Elsecar, 3848 tons; Houghton Main, 
2512 tons ; Hemsworth, 2464 tons ; Kilnhurst, 2200 tons; 
Manvers Main, 11,224 tons ; Packtield, 4832 tons ; Round- 
wood, 2376 tons ; Shireoaks, 6808 tons; Thrybergh Hall, 
5544 tons; Victoria (Hudson’s) 2032 tons; Wharncliffe 
Silkstone, 2472 tons, and Whitwood, 3328tons. The largest 
quantities taken during the month were by the following 
foreign customers: Belgium (2298 tons); Denmark (2460 
tons); France (2524 tons); Germany (7905 tons); Hol- 
land (1772 tons); Jersey and Guernsey (1284 tons) ; Malta 
(1164 tons); North Russia (17,194 tons); and Sweden and 
Norway (20,923 tons). 

Thorpe Hesley Waterworks.—These important water- 
works, which are really an extension of those of Rother- 
ham, are completed, and water is supplied to the inhabit- 
ants at a cost of 1s. per 1000 galls. 


The Depression in the Iron Trade.—The condition of the 
iron market is so unsatisfactory that we hear of several 
large houses threatening to suspend operations pending a 
revival. At many concerns only one half the plant is being 
employed and that but half time. There is a positive loss, 
at present market quotations, on many lines, but if any 
prcfit can be made it is on sheets. In this department, 
however, the competition is exceedingly severe. 








Bringing LakE CHAMPLAIN.—A contract for a great 
bridge across Lake Champlain, from North Hero to 
Alburgh, has been awarded to the R. Hawkins Iron 
Works, Springfield, Massachusetts, for a little less than 
50,000 dols. ‘The structure will be the first iron bridge 
across Lake Champlain. 

DEFENCE OF MELBOURNE.—The Melbourne Harbour 
Trust, having already placed its resources, in the form of 
vessels, &c., at the service of the Victorian Government for 
defence purposes, has further considered the advisability of 
aiding the Government by inducing the men in its service 
to join the Government reserve forces. There are about 
150 men in the service of the Trust, 60 of whom are en- 
rolled in the Naval Reserve. The Trust passed resolutions 
to the effect that it was desirable that all of the seafaring 
men engaged in its service should belong to the Naval 
Reserve ; that the Finance Committee should prepare a 
regulation to carry out this view; that the harbour-master 
should be instructed to invite the men now in the service 
to join the Naval Reserve; andthat the Finance Committee 
should also consider whether a land force should be 





organised from the Trust employés, 
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HORIZONTAL ENGINE WITH GIRDER FRAME, 
JEFFERIES, LIMITED, IPSWICH. 





MARSHALL, 
(See page 54.) 


CHIMNEY RAISER, BY MESSRS. 
SONS, AND CO,, GAINSBOROUGH. 


AMERICAN ORDNANCE.—An official test of 6-in. steel 
guns recently made for the United States steamer Dolphin 
proved highly satisfactory. 


AMERICAN Locomotive Buitp1ne.—The Taunton Loco- 
motive Works have turned out a large freight engine, No. 
131, for the Old Colony Railroad. Her cylinders are 18 in. 
by D6 in. , with 5 ft. standard driving wheels. The Cooke 
Locomotive Works have from 300 to 400 men at work. 
They are building four locomotives of the Forney type for 
the Staten Island Railroad; also two new passenger 
engines for a new line in F lorida. The Rogers Locomo- 
tive Works have received some contracts from the south. 


TYRER’S SPARK CATCHER, BY MESSRS. 


BY MESSRS. RANSOMES, SIMS, AND 


(See page 5d.) 
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AND SONS, LEISTON. (See page 54.) 


They are employing 650 men or about one-third ot their 
full force, Among other orders, which they have on 
hand, is one for several passenger engines for the West 
| Shore Railroad, and another for engines to go to Cuba. 
THE Brazit1an NAvy.—Brazil possesses at the present 
time five ironclads. The Riachuelo was built in 1883 by 
Messrs. Samuda. 
has steel armour, 10 in. on the turret, and 11 in. on the 
side. Her indicated force is 6° 0 horse-power, speed 16 
knots, and she is armed withf | Armstrong guns of 20 
tons each, six of 54 tons, and fift. 1 Nordenfelt machine 
guns. The Solimoes and Javany are of 3600 tons each, 


| felts. 


She is 5800 tons, built of steel, and | 











HATHORN, DAVEY, 
(See page 54.) 


WELL PUMPS, BY MESSRS. 
AND €O., LEEDS. 


and were launched in 1876. They are of iron, and have 
iron armour, 13 in. on the turrets and 12 in. on the side. 
Their speed is 12 knots, and they are each armed with 
four Whitworth guns of 25 tons each, aad four Norden- 
The remaining two ironclads are of 928 tons and 
1196 respectively, and have armour of 4 in. in thickness, 
Brazil further owns a wooden ship plated with 4 ir. 
armour, four small monitors for river service, and seven 
wooden cruisers. A steel cruiser of 4000 tons, which is to 
steam 155 knots, is at present being built for the Brazilian 
Government in England. Brazil has also seven wooden 
and five iron gunboats, and also five composite gunboats 
in course of construction, besides eight torpedo boats, 
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THE PATENT LAW. 

We have before us the second report of the 
Comptroller-General of Patents, Designs, and Trade 
Marks. According to his view, speaking generally, 
the new Act may be said to have worked well in the 
interests of inventors, for, although it is not pos- 
sible to ascertain what proportion of the increased 
number of applications for patents in 1884 repre- 
sents inventions which might have remained un- 
patented under the provisions of the Act of 1852, 
or what proportion of this number may be due to 





the stimulus afforded to invention by the new Act, 
the fact he states remains that during the past year 
the number of applications for patents rose from an 
average of 6100 per annum in the years 1882-3, to 
no less than 17,110 in 1884 ; or an increase of about 
180 per cent. He points out that during the year 
certain hardships arose under Sections 8 and 9 of 
the Act, owing to applicants not having complied 
with the statutory requirements ; but the authority 
of an amending Act would be required to enable the 
Comptroller to extend the time for filing, as well as 
for accepting complete specifications. 

Here is one of the many points in which the new 
law has proved the reverse of an improvement upon 
the old. Under the Act of 1852 where the specifi- 
cation had not been filed within the prescribed 
time, provided the delay in filing arose from acci- 
dent, and not from the neglect or wilful default of 
the patentee, the Lord Chancellor had power, if he 
thought fit, to extend the time for filing. 

It is stated that in consequence of the number of 
applications having so largely exceeded the esti- 
mate, it became necessary to increase the examining 
staff, and an account of the salaries and allowances 
paid under the Act is given. From this it would 
appear that, roughly speaking, the bare salaries of 
examiners amount in round numbers to 10,000/., 
but it will be evident this does not by any means 
cover the entire cost of the present examination 
system. To get at this approximately there must 
be added a large sum for clerks’ wages, stationery, 
a proportion of the salaries of the Comptroller and 
Deputy Comptroller, rent, &c., so that it will be 
safe to assume that the average cost of examining 
a single specification does not come to much less 
than 14s. or 15s. But this is not all, for according 
to the estimates for the ensuing financial year the 
10,0001. above referred to has swollen to roundly, 
fourteen thousand pounds, without corresponding 
increase in the number of applications for patents. 
Here then appears to be a point as to which investi- 
gation would be interesting and useful. 

During the year 1884, 17,609 specifications were 
examined by the Patent Oftice. The Comptroller 
says that in the performance of this new branch of 
work every endeavour was made to administer the 
provisions of the Act in the interest of inventors, 
but it is hardly practicable to enforce an examina- 
tion without causing some amount of trouble to 
applicants. 

The operation of Section 94, which secures to the 
applicant a personal hearing by the Comptroller, 
before the refusal of his application, greatly facili- 
tated the settlement of points in dispute between 
the Patent Office and applicants ; and in connection 
with this branch of the work the Comptroller has 
to acknowledge the readiness with which the patent 
agents and others concerned afforded him very 
valuable assistance. 

The Comptroller is to be congratulated upon his 
good taste in thus acknowledging assistance of the 
utmost value which it is so well known has been 
accorded to him. The acknowledgment, although 
it is only an act of justice, nevertheless displays 
courage, for the public have not yet forgotten that 
a chief aim Mr. Chamberlain professed to have in 
view when introducing his Patent Bill was to enable 
the services of patent agents to be dispensed with. 
He, asa shrewd business man, must surely have 
known perfectly well that no such result could 
practically ensue. Nevertheless the cry doubtless 
served its purpose at the time, by securing support 
from many not qualified to form an accurate judg- 
ment, but prepared to be led by claptrap. 

Viewing the reference to patent agents in the 
report before us, we feel constrained to inquire to 
whom inventors are really mainly indebted for bring- 
ing about the more liberal interpretation of the 
new law. Notwithstanding all the professions of the 
authors of the law, the answer is, Patent Agents. 
Whether the profession of Patent Agency shall 
flourish or not is a question with which, in one 
sense, few of our readers can have much concern. 
If the existence of the profession isa public evil, or 
even is of no utility, by all means let it be swept 
away. But let justice and fair play prevail. Let it 
be well understood that (as we are prepared to 
prove) whilst those who loudly professed to be 
engaged in making things smooth for inventors, 
were in reality so acting as to render the protection 
of a given amount of invention much more costly 
than was previously the case, such action on their 
part was being combated, and this with a large 
measure of success, by the very men who might be 
expected to be the most interested, in multiplying 





the number of patents in order to increase their 
own fees. There have not been wanting indica- 
tions of a desire on the part of some at least in 
authority to convert the Patent Office into some- 
thing as nearly as possible akin to a vast patent 
agency establishment, to be conducted at the expense 
of the State for the benefit, it is to be presumed 
more especially of those who might be lucky enough 
to hold appointments with salaries as large as the 
Treasury could be induced to sanction, and duties 
as light as circumstances might permit. The in- 
creased expenditure above mentioned is an indica- 
tion of the nature referred to, whilst, as another, 
we may mention that we have before us an official 
letter from the Patent Office to an applicant, 
signed ‘‘ J. Clark Hall,” from which we take the 
following interesting extract: ‘‘ The title is un- 
satisfactory and requires amendment, but a suitable 
title cannot be suggested until a further description 
of the invention is furnished. If you will call at 
this office the examiner will be glad to guide you in 
drawing up your specification.” Let us briefly con- 
sider in what way the conversion of the office into 
a Government Patent Agency, if persisted in, would 
be likely to prove of benefit either to the public in 
general or to inventors in particular. 

The present examination system was heralded 
with a tremendous flourish of trumpets. In con- 
junction with the privilege of sending applications 
through the post, it was to enable every man to be 
his own patent agent, and to insure that provisional 
and complete specifications should be in proper 
form, so as to be capable of withstanding scrutiny 
in a court of law. In short, as the unwary were 
led to imagine, it was in practice to have the effect 
of making a patent taken out by an inventor—even 
an ignorant one—upon documents prepared by him- 
self, as safe and sound as if obtained with the advice 
and assistance of a skilful agent. Now what is the 
fact / The examination is to avery large extent per- 
functory ; the practice variable and inconsistent. 
Examiners, some of whom cannot be expected to 
know much about patent law, practice, and prece- 
dent, have been set to overhaul specifications pre- 
pared by persons of the highest ability, possessing 
far more experience than is to be found in any 
individual in the Patent Office. Many specifica- 
tions of very imperfect kind—models of what a 
specification ought not to be—have been accepted. 
Requirements have been made which in some cases 
have been of the most ridiculous character, but 
with which even many an educated applicant for a 
patent, having no independent adviser, would be 
incompetent to deal properly: the result being peril 
to his interests. When acomplete specification is 
accepted, that fact affords no ground whatever for 
even supposing that the claims are in proper form, 
or are consistent with either the provisional or the 
complete specification, so that notwithstanding the 
examination the patent may be entirely bad. 

Regulations seem to have been made for the 
guidance of the office which, to a competent judge 
of such matters, would appear at least peculiar, if 
not absurd, and which seem calculated to lead un- 
suspecting and over-confiding manufacturers into 
serious difficulties. 

By way of example, let us take the present 
practice under the regulations referred to in the 
letter of Sir Henry James noticed in our last issue. 
Under those regulations it may be safely assumed a 
single patent would be allowed in respect of a novel 
bicycle comprising in its general combination a new 
wheel and a new lamp. The inventor would be 
permitted to claim the improved bicycle as a 
whole (including the wheel and the lamp), also 
he would be allowed to claim the wheel, likewise 
the lamp. 

But he would not be allowed to so word his title 
and specification as to make it appear that any one 
making the improved wheel for use otherwise than 
as part of a bicycle would be infringing the patent. 
Nor would he be allowed to make it clear that 
any one making the improved lamp for use other- 
wise than as part of a bicycle would be an infringer. 

Let it be distinctly remembered that the new 
law was professedly designed to make matters easy 
for inventors, manufacturers, and others likely to 
be interested in or affected by patents, and to 
enable them to dispense with the services of pro- 
fessional persons in connection with such matters. 
Bearing this in mind, does it not seem remark- 
able that, in carrying out the Act, technical difti- 
culties should be placed in the way of those for 
whom it was pretended everything was being made 
simple and clear ? 
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Take the hypothetical case of the bicycle above 
referred to. If three claims are allowable, one to 
the combination, another to the wheel, and another 
to the lamp, but these two latter only as applied to 
a bicycle, the following questions arise: Would 
the patent include the use of the wheel in any 
bicycle other than the peculiar bicycle claimed 
asa whole ? The same as respects the lamp? If so, 
then the mere placing of the wheel, or of the lamp, 
on a bicycle would appear to constitute an act of 
infringement. On the other hand, if the patent 
should extend only to the use of the wheel and the 
lamp in the peculiar bicycle, then the patentee 
would be better off with three claims than he would 
be with only one claim, namely, for the entire 
combination. 

But letters patent confer the sole right to make, 
as wellas the exclusive right to use and vend an in- 
vention. Therefore, assummg a patent for an im- 
proved bicycle to be granted with three claims, one 
being in respect of a novel wheel, and another in 
respect of a novel lamp, then it would seem that a 
manufacturer who might make the wheels, or one 
who might make the lamps, would be infringing the 
patent. 

The infringement would lie in the act of making 
the articles, and we should be very greatly sur- 
prised to learn that, in the case of an action for in- 
fringement brought against such a manufacturer, it 
would be a sufficient answer to allege that the 
wheels, or the lamps, as the case might be, were 
not intended to be used as parts of bicycles. 

We should also be surprised to find that a manu- 
facturer would be at liberty to make and sell the 
lamps without liability to the patentee ; but that 
on the other hand any one merely buying such a 
lamp and attaching it to his bicycle would be 
liable to an action for infringement. The proposi- 
tion appears ridiculous. 

The inference to be drawn would seem to be that 
according to the present practice of the Patent Oftice 
patentees are actually prevented from making their 
specifications as clear as they might be made to 
those to whom they are addressed, and to whom it 
is an oftice of such a document to give clear and 
unmistakable warning. 

If, as a matter of fact, a patent in respect of a 
novel bicycie may include a claim for a novel wheel, 
and aclaim for a novel lamp, and if any one making 
the wheels or the lamps would be liable for infringe- 
ment (as we contend they would be), then, as a 
warning to manufacturers, and as a guarantee 
of good faith, it would distinctly be better to 
permit the patentee to indicate clearly, by his 
title and by his specification, that the manufacture 
of the wheels, or the manufacture of the lamps, 
would be an infringement of his rights, whether or 
not such wheels or lamps be manufactured with the 
intention that they should form parts of bicycles. 
So much for the operation of Sir Henry James’s 
vaunted regulations. 








“THE TORPEDO SCARE.” 

Hopart Pacua has had reprinted in pamphlet 
form his interesting article which appeared in 
‘** Blackwood” under the above title. He has also 
added a few pages in which criticism is said to be 
answered. ‘The ‘‘ criticism answered ” department 
consists simply of dubbing all who do not agree 
with his theories as ‘‘ rabid torpedists.” It appears, 
however, that ‘‘ many who are of a different opinion 
(to that of the writer of the article) are men 
trained during the last few years as torpedo ex- 
perts.” Now, these are just those who are most 
capable of judging of the probable value of torpe- 
does and torpedo boats in warfare, and if they are, 
as it appears, of a different opinion, it seems to us 
that it should settle matters so far as it can be 
settled by the light we have at present. Cer- 
tainly an English officer ‘‘trained during the 
last few years” as a torpedo expert is a far 
higher authority than the ex-Turkish Admiral 
with such obsolete experience as he may have 
gathered from the rude operations of the Russians 
and Turks during their last war. The late Board 
of Admiralty are, however, fortunate in having so 
popular a man as the dashing ex-blockade-runner 
and enemy of the Russians for their apologist for 
what is considered by many to be one of their most 
serious breaches of faith, viz., the neglect to pro- 
vide the country with an efficient torpedo-boat 
flotilla. 

With the second part of the writer’s essay, so far 
as he advocates the more extended use of stationary 





torpedoes, we quite agree ; although we hardly 
think that if the country adopted the course advo- 
cated and trusted to these engines alone for torpedo 
defence, we should be always able to enforce the 
policy of ‘‘ Hands off.” We quite recognise the 
immense importance of having estuaries and 
channels thickly sown with sunken mines of all de- 
scriptions, and since Messrs. Latimer, Clarke, and 
Co. have taken the matter up, it is a branch of 
warfare the efficiency of which is likely to be 
much advanced. But mines can be counter-mined 
or in other ways destroyed, and an active enemy 
might do in an hour or two as much damage as it 
would cost days to make good. Hobart Pacha 
brings forward the instance of America in support 
of his view. ‘‘How well America knows the value 
of torpedo defences! How quietly she looks on, 
while all the world are arming to the teeth! She, 
too, says, ‘Hands off! beware the torpedo mines 
on my coast!’ She builds no big ships, she makes 
apparently no preparations for a row, but she is 
ready.”” The admirable course of instruction of New- 
port and Willets Point has undoubtedly placed the 
Uuited States in a position to quickly put navigable 
channels and approaches to her harbours in as 
efticient state of defence as can be accomplished by 
mines and other obstructions ; though we always 
thought that geographical position was the great 
comforting element in an American’s estimate of 
future possible invasion. But are the people of the 
United States so complacently satisfied with the 
absence of a fleet as Hobart Pacha would have us 
suppose? The defenceless state of the United 
States coast is a more constant theme with Ameri- 
can naval officers than even our own Admiralty 
shortcomings are with English officers, and so 
far as our experience goes there are very few 
intelligent and patriotic Americans who do not 
view with shame the state of their Navy. In the 
last official report of the Secretary of the United 
States Navy, the compiler says ‘* Common prudence 
demands that immediate steps should be taken to 
remedy the defenceless condition of our coasts and 
harbours.” 

We would also call attention to the excellent re- 
port of Lieutenant Very, United States Navy, on 
this subject. As the evidence of America has been 
cited we will quote another passage which bears on 
the subject from the secretary’s report. We must 
first explain that an Advisory Board, composed of 
some of the ablest officers in the United States 
Navy—and higher testimony to their ability it 
would be difficult to give—had been convened to 
report generally on the state of the Navy, and 
amongst other subjects on torpedo boats. This 
body had advised that 100,000 dols. should be ap- 
propriated for the purchase of the right to use the 
Whitehead torpedo, and that a certain number of 
torpedo boats should be built. The passage to 
which we refer runs as follows: ‘‘ The (Navy) De- 
partment, in adopting substantially the recommen- 
dations of the Board, would call special attention 
to the necessity of developing the means of attack 
and defence by torpedo boats, and the importance 
of entering in this country upon the construction of 
what has become one of the most complicated of 
naval weapons, and yet one of the most inexpensive 
means of defence—for fifty torpedo boats may be 
built for the cost of one ironclad.” 








THE WALTHAM WATCH. 
Seconp Notice. 

IN our last notice (see page 15 ante) of the exhibits 
of the Waltham Watch Company at the International 
Inventions Exhibition, we described the operations 
by which the pinions used in the Waltham watches 
are formed, and we will now deal with some of 
the other operations shown in progress at this most 
interesting group of exhibits. 

The most recent addition to the stand is a machine 
used for pointing, drilling, and tapping the holes in 
the rims of the balance wheels. It has three tool 
spindles arranged in a horizontal plane. The work 
is mounted on a vertical spindle, so that the peri- 
phery is presented to each tool inturn. When one 
hole is formed and the thread cut, the spindle on 
which the work is mounted makes a partial re- 
volution so as to bring the fresh part of the rim of 
the wheel before the tools to haveanother hole made. 
The pointer is used for establishing the position of 
the hole, but does not perforate the metal. The 
spindle of this is driven by a belt direct. It is 
pushed up to the required position by means of a 
cam which forces a cross slide forward against the 








pressure of a spring, the reaction of which carries 
the slide back again when the work is done. This 
slide carries the spindles of the two first tools, and 
to bring them into position in turn it is traversed 
on the bed of the machine at the proper intervals of 
time. This is also done by a cam, the slide being 
forced back to its original position, when the opera- 
tions have been performed, by means of a spring 
which has been compressed by the traversing of the 
slide. The wheel having been pointed the tool is 
withdrawn, moved to one side, and the drill comes 
into position by the means described. This is 
driven by bevel gearing from the spindle of the 
pointer. It is an ordinary flat drill, and during 
the operation withdraws twice in order to clear itself. 
When the hole is made the drill also moves away 
to the side, and makes room for the tap. This 
requires a different feed and withdrawal motion to 
that of the other two tools, as the direction in 
which it rotates must be reversed in order to allow 
the tap to disengage from the thread it has cut. It is 
traversed into position by the slide, and is then fed 
up until in contact with the work. A disc crank, 
which is formed by a pin being placed in one of 
the cams on the vertical shaft, is in connection with 
a lever, and this in turn puts one of two clutches 
into play. These run loose on and are driven in 
opposite directions by separate belts from the over- 
head gear. The cutter spindle has a dog on it, by 
which the motion of the clutches is communicated 
to it in turn, either for tapping the thread or for 
withdrawing the tap. The dog is brought into 
contact with either one or the other of the clutches 
by means of cam motion, and when the tap is not 
in use the dog revolves in the space between the 
two clutches. The work, as we have said, revolves 
intermittently as required on a vertical spindle, and 
this is driven by worm gear at its lowerend. As this 
is always in operation and the motion is a positive 
one, it would clearly be useless for the purpose, as 
the work has to be kept stationary while the three 
operations are being performed. In order to gain 
this end, the spindle is cut and two friction discs 
are introduced. These are not very firmly pressed 
together, although the friction is quite sufticient to 
perform the very light work of turning the piece 
when there is nothing to hold it. In order, how- 
ever, to keep it still for the necessary time to allow 
the tools to do their work, a ratchet-wheel is pro- 
vided, the teeth of which correspond to the holes 
in the balance-wheel to be drilled. These holes 
have to be spaced at irregular intervals, and the 
notches in the ratchet-wheel are pitched to corre- 
spond. When the wheel has made a complete 
revolution, and all the holes are drilled, the ma- 
chine stops by itself. 

We will next pass to the automatic screw-making 
machine, which is one of the largest tools on the 
bench, although it turns out the smallest pieces 
of work. This machine may be used for any 
screws required in the watch by simply changing 
the dies. On the occasion of our visit it was auto- 
matically producing and delivering to the proper 
receptacle the smallest screws in a watch. These 
are the jewel screws, 240,000 of which are required 
to make 1lb. They are made from a length of 
steel wire, the diameter of which is 108 on the 
standard gauge used with this machine, each divi- 
sion in this gauge representing the 1000th part of 
a centimetre. The diameter outside the thread 
when cut is 63 on the gauge, and there are 200 
threads to the inch. The machine is divided into 
two parts, one for forming the thread and the other 
for cutting the slot in the head, 

The wire is fed up through a hollow mandrel 
and revolves whilst held in a spring chuck. The 
first operation is for a cutting tool to swing for- 
ward by means of a cam motion, and this reduces 
the wire to the right size over the thread ; the head 
of the screw which is cylindrical being formed simply 
by leaving thewire untouched in that part. The die 
to cut the thread is carried in a long horizontal 
spindle which is mounted on a tail stock, which in 
turn travels on a slide, and is brought forward as re- 
quired. When the thread has to be cut, the wire 
stops revolving, and the die, which has been carried 
up to position on its spindle as explained, is caused 
to revolve by means of a toothed sector operating 
a wheel and pinion. Whilst the thread is being 
cut the die is fed forward by means of a leading 
screw in the tail stock, the thread of this screw 
being the same pitch as that to be cut on the work. 
This is done, as the thread cut would be too delicate 
to carry the mechanism forward without fear of 
stripping one or two threads. When the die 
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has cut the thread before it is run back again, 
the spring chuck holding the wire is opened, and 
the latter is fed forward the necessary length for 
another screw. The chuck then closes again and 
the die is run off, the sliding tail stock carrying it 
back out of the way. The piece is now cut off, a 
tool swinging up by cam motion to do the work. 
As soon as the die has been withdrawn, a swinging 
arm comes over to receive the piece as it is cut off 
and transfer it to the second part of the machine, 
where the slot in the head is cut. In the end of this 
swinging arm there is a small chuck threaded to 
take the screw. As the wire revolves in order 
that the cutter may sever it, the screw is at the 
sane time screwed into the chuck. In order to 
insure the piece being securely held in the chuck, 
it is screwed in slightly faster than the cutter works 
so that the piece is not quite severed from the wire 
by the time the shoulder comes against the end of 
the chuck, and the piece remaining uncut through 
is broken off, at the same time setting the work 
firmly in for the next operation. This is quickly 
performed, a small circular saw coming forward 
and making the slot whilst the swinging arm holds 
it in position. The screw is now complete, and it 
cnly remains to loosen it from the chuck to deliver 
it to the collecting tray. The chuck is made in 
three segments, so that it is a combination of spring 
and threaded chuck. When the piece has to be 
released the parts open and at the same time a 
push pin comes forward and shoots the screw into 
the tray. 


NAVAL ARCHITECTURE AT THE 

INVENTIONS EXHIBITION.—No I. 

THE section devoted to naval architecture at the 
Inventions Exhibition is by no means the most 
attractive part. In the first place, beyond the 
numerous models of war vessels shown by the 
Admiralty and a few private exhibitors, there is 
very little naval architecture about the matter, and 
in addition to this the group has been relegated to 
the Queen’s Gate Annexe, the most deserted part 
of the whole Exhibition, which is approached by an 
insignificant and obscure passage. The Executive 
appears to have allotted to this section as many of 
the useless fads of the amateur inventor as possible, 
probably from a merciful desire not to expose them 
to more public ridicule than was necessary. We 
will follow this excellent example and deal only 
with those features that have a spice of sanity in 
their composition. 

There are three full-sized steamers shown in this 
section, and two of these are exhibited by Messrs. 
Simpson and Denison, of Dartmouth. It is need- 
less to say that these craft are of the smallest order 
of steam vessel, and, indeed, we think the smaller of 
the two, which is not larger than an ordinary yacht’s 
dinghy, is the most diminutive practicable steamer 
we have ever seen with compound surface-condensing 
machinery. The other vessel isa 21-ft. yacht’s steam 
gig which has a pair of Kingdon’s compound engines, 
a type Messrs. Simpson and Denison have made espe- 
cially their own. This boat is suitable for carrying 
on a yacht of 60 tons and upwards, and if properly 
looked after should prove a most charming addi- 
tion to a vessel used for pleasure cruising. The 
pleasantest part of yachting is, to many, the ex- 
plorating of rivers, inlets, and creeks ; or ‘‘ potting” 
about amongst friends’ vessels at regatta time. For 
this purpose nothing can be more delightful than 
such a boat as the one in question. Having a 
surface condenser does away with many evils, 
notably the noise of exhaust steam, and the sprink- 
ling of soot and water with which passengers are so 
frequently anointed in ‘‘ high-pressure” launches. 

On page 82 of our thirty-fourth volume may be 
found a general description of the Kingdon engine, 
together with an illlustration of a steam launch 
built by Messrs. Simpson and Denison. On page 
57 of this number we give in Figs. 1 and 2 two 
views of the boat shown at the Exhibition, and in 
Figs. 3, 4, and 5 on the same page three views of the 
engine. The boat itself is clinker-built of mahogany. 
She is open throughout and fitted with thwarts like 
an ordinary yacht’s gig. The engines and boiler are, 
as may be seen by the illustrations, self-contained 
and are mounted on one bedplate, so that they 
may be lifted out bodily when the boat is to be 
hoisted to davits. The boiler is vertical and has a 
large firegrate so as to burn the required amount 
of coal with natural draught ; a somewhat difficult 
operation in small boats where the funnel must 





necessarily be low. The engine is arranged tan- 
demwise, the high-pressure cylinder being 2 in., 
and the low-pressure cylinder 5 in. in diameter, 
the stroke being 3$ in. 

There is, as our readers will remember, but one 
slide valve, and this works in a valve-chest, which 
is common to both cylinders. The exhaust 
steam from the high-pressure cylinder is carried 
to a low-pressure cylinder through a port in 
the back of the slide valve, and it is claimed 
that the temperature of this steam is main- 
tained during its passage by the live steam in 
the valve-chest. This is no doubt true, but we 
have always thought that it was bad policy to rob 
the steain from the boiler of any of its heat before 
it entered the high-pressure cylinder. 

The feed and air pumps used by Messrs. 
Simpson and Denison are of a special type which 
was fully described in our former notice. Messrs. 
Simpson and Denison have adopted the outside pipe 
condenser, with which we are aware they have got 
very successful results. Probably this is mainly 
due to the excellent design of pumps already re- 
ferred to, and we think it possible that with ordinary 
pumping gear this type of condenser might not 
prove so successful. The pumps made by this 
firm appear to ke unfailing in their action, and those 
who have run small surface-condensing machinery 
where any cylinder lubrication is used will recognise 
how very far this goes to constitute success in boat 
machinery of this type. 

Steam is carried in both the cylinders of King- 
don’s engines for nine-tenths of the stroke, the ex- 
pansion being obtained by the difference in the size 
of the two cylinders. In this way a more uniform 
effort on the crankpin is got, a point of con- 
siderable advantage when there is only one crank. 
At the same time it is perhaps hardly correct to 
describe this engine as a compound engine ; at any 
rate there is not present the great advantage of the 
compound system, which is the reduction of the 
range of temperature of steam acting in any one 
cylinder. 

There is one special point about the gig in the 
Exhibition to which we have not made reference. 
The propeller, it will be seen, is carried abaft the 
rudder, and just outside the stern tube there is a 
universal joint in the shafting. The after end of 
the short length of propeller shafting is carried in a 
bearing which is at the end of the connecting-rod 
shown, the latter in turn being attached to a lever, 
the fulcrum of which is on the rudder head. The 
rudder itself is made of two sheets of metal spaced 
an inch or so apart, and by pressing down on the 
lever the propeller shaft will rise in the division 
between the two plates. In this way the propeller 
can be lifted when the boat gets into shallow places, 
but at the same time a good immersion is got for 
the screw when there is plenty of water. The 
movement of the rudder also moves the propeller 
in a horizontal direction, so that additional steering 
power is obtained, on the principle of the Kunstadter 
rudder, in which, it will be remembered, a small 
auxiliary screw was placed abaft the rudder in a 
somewhat similar manner. Messrs. Simpson and 
Denison have provided what has long been wanted 
for yachting work, viz., a practicable surface-conden- 
sing engine for small vessels, and they quite deserve 
the very substantial success they have achieved. 

The third steam vessel to which we have made 
reference is a steel river gig exhibited by Messrs. 
Davis and Clow, of Abingdon. She is apparently 
about 28 ft. long, and is fitted with a pair of ordi- 
nary launch engines 3}in. in diameter, by 5 in. 
stroke. All the working parts are of steel and the 
bearings of phosphor-bronze. The boiler is of the 
locomotive type, and has brass tubes, the firing 
being done at the side. The work on the hull is 
fair considering the difficulty there is in doing light 
steel plating of this kind, but the boat being 
varnished is rather against her in respect to appear- 
ances in this respect, as any slight inequalities there 
may be are very much exaggerated in appearance 
by the light and shade. We should have thought, 
too, that it would have been more advantageous to 
have put flush rivetting in the keel. Some ordi- 
nary launch engines of the well-known type 
originated by Mr. Thornycroft in the Miranda are 
also shown on this stand by the same firm, and are 
excellent examples of high-class work. 

Also in the department of Naval Architecture, 
and close to the last-named stand, Messrs. Hill and 
Clark exhibit an improved form of their boat-de- 
taching gear which they have recently brought out. 
The lowering gear is arranged with a method of 
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marrying the two falls, so that one cannot run out 
without the other, and the boat therefore descends 
onan even keel. Should a foul occur in either fall 
the other cannot run and the boat will remain sus- 
pended. This arrangement has already been ex- 
hibited, but the detaching gear referred to is of a 
new form. Recourse is still had to the hooks fall- 
ing clear by gravity when the boat is water-borne, 
but in place of the old arrangement two projections 
are forged on the head of the hook, and this insures 
the disengagement. The device for prevent- 
ing one end of the boat from coming free before the 
other is retained, so that there is no fear of the 
forward hook being let go, and the boat being held 
by the stern only, which would almost inevitably 
result ina capsize. There is a safety pin, which is 
withdrawn automatically as the boat is lowered, and 
thus prevents the chance of it remaining in at un- 
seasonable times, and becoming in fact a danger pin. 
Messrs. Willans and Robinson also show in this 
section Robinson’s hook, but this exhibit consists 
apparently of the identical objects shown at the 
Fisheries Exhibition, and which were dealt with by 
us in connection with that show. 

Messrs. Copeman and Penley exhibit some new 
forms of Copeman’s excellent life raft. to which 
reference has been made in these columns at a 
former date. A deck seat, which folds over and 
forms a raft should be on all yachts and pleasure 
steamers. An exhibit in this department worthy 
of notice is a new method of rendering the seams of 
carvel-built boats tight, which has recently been 
brought out by Messrs. T. G. Tagg and Son, of 
East Moulsey. In place of the usual caulking 
a strip of canvas or duck is soaked in a varnish 
made in a special manner so as not to set too hard. 
The strip is doubled over and placed between the 
planking, the doubled part being on the inside of 
the boat. Another strip treated with the same 
composition is then placed in the middle, and the 
edges of the strakes forced together. One great 
advantage of this system is that the fibre of the 
wood at the edges of the planking is not broken up 
and its elasticity destroyed by the caulking tool, so 
that when the boat is put in water the swelling of 
the wood takes place equally throughout the width 
of the plank. A small punt diagonally planked 
and treated in this way is shown. There is only a 
single skin, but we are informed there is no diffi- 
culty in keeping such boats tight in hot climates. 
We understand that several flat-bottomed boats, 
with the diagonal planking and the new style of 
making the joint, have been sent abroad for ex- 
ploring and other purposes, one of the chief recom- 
mendations being the facility with which repairs 
are made. In fact, spare pieces of planking are 
supplied with the boat, any one who can use a screw- 
driver and a saw being able to do the job. 

There are a good many examples of that most 
beautiful of all boat-building work, the Thames 
gigs and skiffs, shown in this Naval Architecture 
department. Mr. Turk, of Kingston, has a single 
sculling skiff with gorgeous amber cushions, and 
Mr. Maynard, of Strand-on-the-Green, has a hand- 
somely modelled and thoroughly well-finished 
sailing gig, a type of boat with which he has 

Messrs. Burgoyne, 





achieved considerable success. 
of Kingston, also well known in this department of 
boat construction, show a large model of a sailing 
gig. Had we not got into the world of little things we 
might have made reference to the specimens of 
steel castings exhibited by Messrs Jessop and Sons 
in this department, but as it is we will conclude 
this desultory notice by simply calling attention to 
the ingenious appliances for small boats exhibited by 
Mr. Henry Emanuel, of Surbiton; the model of 
a torpedo boat—a most formidable vessel as to 
guns—shown by Mr. T. H. Williams, of 11, Queen 
Victoria-street ; the model of a light vessel shown 
by Messrs. R. and H. Green, of Blackwall; the 
model of a stern-wheeler shown by Messrs. Yarrow 
and Co., of Poplar; ‘‘ twin-tailed” ships in model 
sent by Messrs. Oswald Mordaunt and Co., of 
Southampton; Mr. James Rigg’s apparatus for 
breaking the fall of coal into a vessel ; Messrs. 
Chadburn and Son’s ships’ telegraphs; Messrs. 
Woosnam’s ‘‘ stowaway” rowlocks, Archer’s steering 
gear, the various means of communicating at sea 
shown by Messrs. Copeland and Lacey, of 19, 
Gracechurch-street—a specially valuable exhibit— 
and Mr. James Pain’s life rockets and flashing 
signals. Doubtless there are other exhibits equally 
worthy of notice, but it is perhaps time we should 
remind ourselves that we are not compiling the 
catalogue for this section. 
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EXHIBITION. 
(Continued from page 40.) 

In our issue of the lst of May we gave a short 
account of a new form of dynamo machine brought 
out by Messrs. J. D. F. Andrews and Co., of Wood- 
side Works, Woodside-road, Glasgow. We now 
publish an illustration of it, together with an arc 
lamp by the same firm. The machinery shed at 
the Inventions Exhibition is partly lighted by this 
apparatus, while in the East Arcade the firm has also 
astand. The general design of the dynamo is clearly 
shown by the engraving. The armature, which is 
of the Gramme type, rotates in a four-pole field, 
formed of wrought-iron bars, arranged parallel to 
the central axis. Upon each set of bars there are 
two bobbins, which act in combination to forma 
pole between them, the arrangement being very 
neat and symmetrical, so that there is no distortion 
of the lines of magnetic force. As there are four 
poles in the field it follows that there will be four 
neutral points in the armature, and that if the usual 
arrangement of connections between the armature 
and commutator be adopted, there must be four sets 
of brushes to collect the current. The connections 
of thearmature coils between themselves and with 
the segments of the commutator, do not, however, 
follow the ordinary Gramme type. The number of 
sections is uneven ; it is usually fifty-nine, but in 
Fig. 2, which is a diagram illustrating the method 
of coupling; there are only seventeen sections 
shown. The coils are connected in series, not, 
however, to those lying adjacent to them, but 
to those diametrically opposite. Thus coil No. 1 
is joined between Nos. 17 and 2; coil No. 2 
is joined between Nos. 1 and 3, and so on. 
end of each coil is also connected to the com- 
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mutator plate nearest to it, as is seen in the | 


engraving. The currents are collected at two points 
of the commutator separated by 90 deg., the distance 
between any pair of north and south poles. As 
coil No. 1 enters the north field, its other half, or 
coil No. 2, which is connected to it, enters another 
north field, and the same brush collects the current 
from both. 

The brushes are arranged in pairs, and each pair 
is mounted on a stud projecting from an insulated 
bearing. This stud carries at its outer end a nut, 
by which it can be moved endwise in the bearing 
in either direction. At the same time a pin, which 
takes into a helical slot, obliges the stud to rotate 
on its axis, and thus by turning the nut the brushes 
can be set on to the commutator with any required 
pressure. The brush-holders are fixed to a semi- 
circular brass frame, upon which they can be shifted 
independently, while the entire frame can be rotated 
until the point of least sparking is found. One of 
these machines, of the size B,, is supplying current 
to eight lamps, taking 25 amperes each, in the engine 
shed, the lamps being connected up in four parallel 
circuits, two lamps and a resistance of .6 ohm in 
each circuit. 

The arc lamps are exceedingly simple, and although 
there are several types of them, the main features 
are identical in each class. In the focus-keeping 
lamps the holders of the upper and lower carbons 
are connected by a ribbon running over a pulley 
or sheave. This pulley can rotate in the direc- 
tion required to draw the carbons apart, but not 
in the other direction, and consequently, when 
the feed takes place, the ribbon has to slide 
over the pulley, which thus acts as a brake or dash- 
pot. The lower carbon-holder forms a prolongation 
to the core of a solenoid wound with fine wire, and 
connected up as a shunt around the are. Thus from 
end of the ribbon there hangs the solenoid core, 
the lower carbon-holder, and the corresponding 
carbon, while from the other end there is suspended 
the upper carbon-holder with its electrode. It is 
manifest that the latter end is much the lighter 
weighted, and consequently when the current is off 
the carbons are separated. When the circuit with 
the dynamo is completed the core is sucked up into 
its solenoid, until the motion is stopped by the 
meeting of the electrodes. Another path is thus 
opened to the current, and the solenoid loses so 
much of its power that the carbons are drawn apart 
and the are established. As the electrodes waste 
the resistance of the arc is augmented, and the in- 
creased current in the solenoid lifts the core, effect- 
ing the feed. But the attraction of a solenoid 


varies with the position of the core, and were the | of a wiping spring, which engages on the short end | pany, of Brooke-street, Holborn. 








before the carbon was consumed. ‘To prevent this 
there is employed an ingenious varying counter- 
weight, consisting of a chain passing over a pulley. 
One end of this chain is fast to the upper carbon- 
holder, while the other carries a weight to keep it 
taut. At first the greater part of the length of the 
chain hangs free, and its weight opposes the feeding 
of the electrodes. As the carbon grows shorter 
the two parts of the chain gradually come to 
balance each other, and finally the portion hanging 
free becomes very short. Thus as the solenoid 
grows weaker the load upon it becomes less, and its 
effect is maintained constant. 

When the lamps are to be worked in series they 
are supplied with an automatic cut-out, and a coarse 
coil is wound over the fine solenoid. Another 


arrangement is shown in Fig. 3; the lower carbon- | ¢ ace 
| The tube is partly tilled with water, and when it in 


holder is fixed, and the solenoid is part of the cir- 
gt I 

cuit wire. 
passing over the pulley, is attached to a counter- 


The ribbon carrying the coil, after | 








heated. Among the fusible cut-outs is one which 
inserts a resistance in the circuit when the bridge is 
destroyed. An automatic magnetic cut-out is 
also shown, consisting of a lever to which a 
weight is attached; the lever is held up in 
place by a small notch in a steel bar which, 
when the current exceeds a given amount, is 
attracted by an electro-magnet in a short circuit. 
The weighted lever is thus released, and the circuit 
broken, the amount of current required to effect 
the operation depending on the position of the 
weight on the lever. At the same stand is an ex- 
ceedingly simple speed indicator, brought out by 
Mr. Hedges, and known as the vortex speed gauge. 
It consists of a vertical glass tube arranged to be 
rotated on its axis, and provided with a ring which 
can be slidden up and down its exterior surface. 


rotated the surface of the liquid assumes a parabolic 
form, the edges creeping up the sides of the tube and 
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weight, to which also there is connected a chain | the centre being depressed. The lowest point shines 


passing over the sheave and carrying a small weight | 


at the other end. Now, let us suppose the lamp 
to be ready to be lighted. The carbons will be in 
contact, the greater part of the weight being car- 
ried by the ribbon. When the circuit is completed, 
the solenoid will lift its core and establish the arc, 
and the combined influence of the solenoid, the 
friction of the ribbon, and the counterweight will 
hold the parts in position ; as the arc lengthens, 
the solenoid will gradually lose its power, and its 


core will slide down to compensate for the waste. | 


This lamp is always made in duplicate in the one 
frame with an automatic shunt to switch in the 
second when the first is consumed, or when the 
first is being trimmed with fresh carbons. 

The Globe Electrical and Engineering Company, 
of Dartmouth-street, Westminster, made a large 
display of Mr. Killingworth Hedges’ inventions. 
Most of these are well known and need only a pass- 
ing notice. His switches with a spring contact 
were exhibited at the Paris Exhibition, and have 
been widely used. A new type designed for use 
with glow lamps is, however, shown, and in it the 
contact arm is kept well up to its work by means 


asa bright bubble, and if the ring be moved until 
the bubble is aligned with each side of it, the speed 
can be read off on a stationary scale. We are in- 
formed that this instrument has already been tried on 
a locomotive and aboard ship with very good results, 
and several of them are to be seen at work in the 
electric light shed. The Talenta arc lamps, made 
by this firm, are suspended over their stand, but 
they are not in action, there being no current avail- 
able for them. 

Electrical conductors are shown by several firms. 
Callender’s Bituminous Telegraph and Waterproof 
Company, of Leadenhall-street, exhibit many sam- 
ples of wires covered with their preparation, which, 


| as its name implies differs both from india-rubber 


| and gutta-percha. 


It is claimed for it that it will 


| not melt, that it is thoroughly waterproof, that it 
| will stand exposure and variation of climate, and 


} 


| 
| 
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that it has a high insulation resistance. They also 
illustrate a method of laying conductors under- 
ground in iron troughs and afterwards running 
them in with pure bitumen. 

The well-known Berthoud - Borel* lead-cased 
cables are shown by the Kinetic Engineering Com- 
Mr. Sellars, of 


arrangement above described used alone it would |of the arm, and the last break is made through a | Canning-street, Birkenhead, exhibits his system of 
follow that the lamp would get out of adjustment ' subsidiary tail-piece to prevent the spring being 3 —— 


| 





* See ENGINEERING, vol. xxxii., page 429, 
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‘* belt cables,” which consist of wires laid between 
belts or straps of insulating material, composed of 
cloth and some plastic dielectric. When the con- 
ductors are intended for telephonic purposes the 
belts are covered with metal foil to destroy the in- 
duction currents. It is stated that a thousand tele- 
phone wires, of No. 22 gauge, can be packed in a 
sectional area measuring 12 in. by 4 in. and 
be laid under the footways with great ease and 
rapidity. The name of Mr. Alexander Parkes, 
of West Dulwich, who shows compounds of 
india-rubber and gutta-percha, carries us back 
to the early days of electricity, for there is a 
patent dated 1841, which bears his name, and 
for many years he was engaged in investigating the 
properties of insulating materials. Specimens of 
india-rubber and gutta-percha, ‘‘ without metallic 
salts,’ are shown by Mr. A. H. Huth, Ennismore 
Gardens, S.W. It is not quite clear what is the 
point of novelty here, as in covering conductors 
gutta percha is invariably used without foreign ad- 
mixture, and the layer of rubber placed next the wire 
is likewise pure, whatever the upper coats may be. 
Metallic conductors covered with zine, tin, copper, 
brass, &c., by the electrolytic process are shown by 
Mr. Edwin Fox and Co., of Millwall, E. A large 
display is made by Henley’s Telegraph Company, 
in ozokerited core, and in general insulated cables, 
one sample being enclosed in wrought and cast iron 
troughs for laying under ground. The agitation 
against overhead wires is bearing fruit among in- 
ventors, and several schemes, mostly displaying a 
strong likeness to each other, are to be found in the 
Exhibition. They are shown by Mr. H. R. Meyer, 
of Exchange Buildings, Liverpool, by Mr. William 
Reddall, of South Street, Finsbury, and by Messrs. 
Stuart and Co., of Thomas Street, Edinburgh, 
besides those already mentioned. 

There is a large assortment of galvanic batteries 
in this section. Opposite the Lalande battery we 
mentioned last week, there is shown one by Mr. F. 
D’Humy, of Clapham Rise, S.W. This is not yet 
in position, but, as previously exhibited elsewhere, 
it is an iron carbon battery, the iron being made 
from strips or ribbons to expose a very extended 
surface, and being immersed in pure water. The de- 
polarising liquid isa mixture of nitric and sulphuric 
acids. A recent patent of this inventor provides 
for a forced circulation of the liquids. An appa- 
ratus for this purpose is, however, actually shown 
in operation by Messrs. Opperman Brothers. <A 
small electric motor constantly pumps the two 
liquids into the first cell from which they flow for- 
ward by gravity through the whole series. The 
porous jars are connected by glass syphons, which 
draw from the bottom of one cell and deliver 
into the top of the next, while the outer cells are 
divided from each other by two glass diaphragms a 
little space apart. One diaphragm does not descend 
quite to the bottom of the trough, so that the heavy 
liquid, charged with metallic salts, can flow under 
it, and ascending between the two plates, fall over 
the top of the second into the next cell. It is 
difticult to see how batteries arranged like this 
can be said to be insulated from each other, 
but it is possible that the small leakage which 
occurs, is far more than compensated for by 
the increased activity of the cells, and by the 
saving of labour and annoyance. The Trouvé 
batteries are shown by Mr. J. E. F. Aylmer, of 
Leadenhall-buildings, E.C., together with the lamps 
and jewellery, which have already been explained in 
our pages,* and has also the Holmes-Burke battery. 
With regard to most of the remainder of the pri- 
mary batteries, it is impossible to give much de- 
tailed information, as the inventors are generally 
averse to supplying the needful particulars. Some- 
times their patent rights are not yet fully secured, 
and sometimes the points of novelty are so small 
that reticence is the most judicious course to follow. 
Batteries are shown by the School of Electrical 
Engineering, Hanover-square ; by Mr. F. Maxwell 
Lyte Cotford, Putney, S.W.; by Messrs. A. R. 
Sennet and Co., Hatton Garden, E.C.; by the 
Electric Apparatus Company, of 58, Queen Victoria- 
street ; by Messrs. Laing, Wharton, and Down, 
of Holborn Viaduct; by Mr. F. G. Howard, of 
Fitzroy-square, W. ; by Mr. O. March, 53, Gratton- 
road, West Kensington-park, W.; by Messrs. H. 
and E. Dale, of Ludgate-hill, E.C.; the Vulcan 
Manufactur:ng Company, of Islington, N., and 
others. 

(To be continued.) 





* See ENGINEERING, Vol, xxxix., page 18. 





NOTES. 
ANoTHER ELEcTRICAL EXHIBITION. 

THE project for a new Electrical Exhibition in 
Paris has been announced. It is to be held next 
spring, and will be organised by the International 
Society of Electricians. Probably it will be a second 
edition of the exhibition held at the Observatoire a 
few months ago, with all the modifications and ex- 
tensions that may be dictated by experience. It is 
intended to obtain a more central and convenient 
locality, and to make a special feature of electrical 
experiments and demonstrations, which will cer- 
tainly insure for the undertaking a large measure of 
popularity. 

A New App.icatTion oF ELEcTRICITY. 

We recently printed an article on this subject 
concerning Mr. Walker’s application of the dis- 
coveries of Professor Lodge and Professor Clark to 
the condensation of lead fume and other volatilisa- 
sations met with in metallurgical works. A German 
contemporary, the Bergund Hiittenméiniische Zei- 
tuny, also published an article on the subject, 
which has called forth a letter in the issue of the 
paper of July 10 from B. Résing, of Tarnowitz, 
stating that the original discovery of this action of 
electricity on dust is not by any means recent. 
It was known in 1850, when Guitard published 
his observations as to rapid condensation of tobacco 
smoke in a glass, by introducing into the glass ene 
of the wires from an electrical machine. The 
writer of the letter also mentions Wiedemann’s work 
on electricity, Lebre von der Electricitdt, as referring 
to this in vol. i., page 33. Although the discovery 
thus appears to be old enough, there does not seem 
to have been any practical application of it till Mr. 
Walker took it up. 

Tue Paris Merropouitan Ratiway. 

To what we said last week on the subject of the 
Paris Metropolitan Railway, we may add a few 
particulars relative to the Government Bill recently 
deposited. The first line, running from east to 
west, will branch off from the Moulineaux line, pass 
by the Porte Maillot, the Places de l’Etoile, de 
lOpéra, de la République, and the Bastille, and 
will join the Vincennes Railway at the Neuilly 
station. Two junctions will be made between this 
line and the Auteuil Railway, one near Batignolles 
and the other at the Porte Maillot. The second 
railway running from north to south will leave the 
Ceinture Railway near the La Chapelle station, and 
will run to Gentilly on the Ceinture, passing by the 
Halles Centrales. A third line will branch from the 
first at the Place de JlEtoile, will pass the 
Trocadero, to the Montparnasse station, and will 
go to the Neuilly station. The introduction of a 
viaduct line is prohibited by the law, which 
requires tunnel and covered way. This will of 
course raise the cost of construction very consider- 
ably, probably beyond all chance of remunerative 
investment. 


THE CENTENARY OF THE DartFoRD [Ron Works. 

The Dartford Iron Works, so long carried on by 
Messrs. J. and E. Hall, was commenced in 1785, 
and consequently has now been in existence 100 
years, a period to which few other engineering 
establishments can look back. Until very lately it 
was carried on by the sons of the founder, but it is 
now in the hands of Messrs. Hesketh and Godfrey, 
who last week organised a féte to celebrate the 
centenary of the business. Mr. John Hall went to 
Dartford as a journeyman millwright, and after a 
short time he opened premises in Lowfield-street. 
He was so successful that he had soon to move to 
a more commodious situation on the site of the 
present works, and we find that in 1792 he was 
engaged in making machinery for paper mills in 
Scotland. He also bought gunpowder works at 
Faversham, and paper works at St. Mary Cray and 
Horton Kirby, besides being a miller and a market 
gardener. He died in the year 1836 at the age of 
seventy-one years, leaving the works at Dartford 
and the market-garden business to his sons John 
and Edward Hall. The latter went early to the 
Continent to extend the business there, and at his 
father’s death took the management at Dartford, 
retaining it till his death in 1875. 


THE TELEPHONE IN Paris. 

M. Sarrien, Minister of Posts and Telegraphs, 
has recently granted a new concession for a tele- 
phonic réseau in Paris to M. Dauderni, who pro- 
poses to establish lines on the Adbank Abakanowitz 
system modified by Dr. Herz, a detailed descrip- 
tion of which has been published in La Lumiére 








% 
Electrique. It is a magnetic system without bat- 
teries. At the same time the Municipal Council of 


Paris, after a number of delays, has adjudicated on 
the question that had arisen with the Société 
Générale des Telephones, on the laying of conduc- 
tors in the sewers. Permission has been accorded 
to the company to continue the use of the sewers 
for a period of four years. At the same time, the 
Municipal Council has passed certain rules appa- 
rently outside its scope, and which doubtless will 
be actively resented. Among these rules, one refers 
to certain regulations to be imposed on the em- 
ployés of the company of both sexes, and another 
seeks to impose on the Société Générale and on 
other undertakings to which concessions will be 
granted, rules referring to reciprocal transmission. 
This last rule has a special bearing on the conces- 
sion recently accorded by M. Sarrien. A few days 
will show how the Société Générale des Telephones 
has received the new regulations of the Municipal 
Council. 
InsaniTaRy Hovses. 

It is with sincere pleasure that we call attention 
to the case of Saunders v. Pawley, lately heard in 
the Court of Queen’s Bench. Mr. Pawley is an 
architect, and the owner of ‘‘ Abbottswood,” a 
desirable villa residence at Croydon. This was let 
to the plaintiff for three years, at a yearly rent of 
80/., upon the assurance by the owner, Mr. Pawley, 
that the house was in a perfect sanitary condition, 
and that the sanitary arrangements had been carried 
out under the supervision of the Croydon local 
authorities. Shortly after Mr. Saunders entered 
into possession, his gardener, cook, and stepson 
were respectively taken ill; and subsequently his 
wife was attacked with illness, which resulted in 
blood poisoning and death. All this was caused by 
faulty drainage arrangements, which were more 
inexcusable, as Mr. Pawley was an architect. Mrs. 
Saunders had an income of 1000l. a year, which 
ceased with her death. The officials of the 
local authority were called on the trial and 
stated that they had inspected the drain- 
age of the house on its completion, and had 
not raised any objection to it. The jury, 
before whom the case was tried, found that 
the defendant, Mr. Pawley, had induced the 
plaintiffto take the house by ‘‘false and fraudu- 
lent” statements, and awarded the plaintiff 2000/. 
damages, and costs to the extent of 228/. 10s. If 
the ‘‘ofticials of the Local Authorities” could be 
mulcted in a similar amount, our satisfaction 
at the issue of this ‘‘ false and fraudulent,” 
but too common business, would be complete. 


FAILURE OF THE SHIPPING BouNTIES SysTEM 
IN FRANCE, 

In a report which Consul Ward has sent to the 
Foreign Office dealing with the trade and com- 
merce of Bordeaux for the year 1884, it is clearly 
shown that failure has attended the system of 
shipping bounties, which was introduced into 
France by the law of 1881, with the view of develop- 
ing the carrying trade under the French flag, and 
the resuscitation of the French shipbuilding industry. 
For a year or so after the new law came into opera- 
tion a somewhat important impulse was given both 
to this branch of industry, which had for a con- 
siderable period been in a comparatively paralysed 
condition, and to the formation of steamship com- 
panies, which were intended to do an extensive 
carrying trade between France and foreign ports. 
Official statistics, however, together with informa- 
tion obtained from other sources, clearly show that 
this impulse was of a temporary character. The 
shipbuilding statistics go far towards proving that 
the shipping bounties have certainly not resusci 
tated the shipbuilding industry of France to any 
considerable degree ; but they are, indeed, hardly 
wanted in proof of a fact which may be easily ascer- 
tained from a visit to the more important shipyards 
on the Clyde, Tyne, Wear, and elsewhere in the 
United Kingdom, and from the mouths of some of 
the prominent French shipbuilders and shipowners. 
The almost unanimous opinion of the latter would 
be found to be that even the high rates of bounty 
offered to them by the State are insufficient to com- 
pensate for the difference (amounting to 25 per 
cent. and more) between the prices asked for ships 
built in France and those built in this country. 
Considering that up to the beginning of the year 
1884 about 667,800/. had been paid in the form of 
building and navigation bounties to French ship- 
ping, it would certainly seem doubtful whether at 
the end of the ten years fixed in 1881 for the operation 
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of this law it will appear worth the money to con-|the Féte des Fous, the Foire du Landy, &c. The 
tinue a system which, while imposing a serious | weak point in the schemes is that they cost so much 
burden upon the country at large, does not benefit | money. As regards the 1889 Exhibition, M. Berger, 
even those classes of the population in whose in-/| the Commissioner General, has proposed to the 
terest it was passed. Minister of Commerce an ingenious combination 
Tue Royat Cornwatt Poryrecunte Society. | for_ obtaining the fifty millions of francs required, 
The Royal Cornwall Polytechnic Society has had | Without any charge on the State, or the City of 
asevere strain upon its resources during the past | Paris. We shall take an early opportunity of 
year (1884) in consequence of the necessity which | TeVerting to this subject. 
arose of building a new observatory at Falmouth. Sourn Arrican Rartways. 
Some time ago the Meteorological Council of London | The annual report of the general manager of the 
gave notice that they only intended to maintain three | South African Railway system shows that the re- 
first-class observatories in the British Isles, and | ceipts increased from 915,274l. in 1883, to 964,9031. 
that grants to four out of the seven then existing | in 1884, while the expenditure, in spite of consider- 


would cease on the 31st of December, 1883. | ably increased mileage, decreased from 649,4491. to | 
Falmouth was one of the stations to be dis-|637,441/. The gross earnings per average mile | 





established, and it was only after long negotiation | open diminished from 8401. 9s. 5d. in 1883, to 
that the Meteorological Office agreed to continue |717/. 18s. 8d. in 1884, but the expenditure per 
their grant of 250/. a year, provided a new building | average mile open also decreased from 5961. 7s. 5d. 
were erected on a site approved by them at some | to 474/. 5s. 9d. Thus, although the earnings per 


distance from the harbour, so as to be free from the | open mile diminished by a little less than 15 per | 


disturbing influences which the harbour and its/cent., the expenditure decreased by more than 
surroundings were supposed to produce on the wind. 
The Polytechnic Society took the matter up, and | increased from 10,487,417/. at the close of 1883 
have erected a villa, one portion of which is the | 
residence of the superintendent (Mr. E. Kitto) 





total cost of land and building has been 1300I., a | total number of miles open for traftic December 31, 
part only of which was raised at the date of issue of | 1884, was 1453, as against 1213 at the close of 1883. 


the annual report. Some premises have also been | The average number of open miles in 1884 was 1344, | 


bought adjoining the Society’s Hall in order to|as against 1089 miles during the previous year. 


provide adequate accommodation at the annual| With regard to the heavy item of fuel, it appears 
exhibition without the hire of buildings at a/that the total expenditure for the three divisions 


distance. The last show was designed to celebrate | (Western, Midland, and Eastern) under this head | 


the centenary of William Murdock, who made the | was 75,966/, in 1884,as compared with 76,504l, in 
discovery of coal gas as an illuminant while resident | 1883. The average cost of Welsh coal per English 
at Redruth, and manufacturers of gas apparatus | ton was: 

were specially invited. The result was, however, 1883. 1884. 


somewhat disappointing. In the mechanical section 2 s. d. 8. d. 
Messrs. Sabatier and Co. were highly commended ——- pies eek = eee - “. a . 
for their welding cloth, which consists of a soldering reg % + “aos 63 11 





composition kept together by a network of wire. 
The sections of metal to be joined together are 
heated to blood red, and a piece of cloth, cut to the 
proper shape, is introduced between them. They 
are then put into the fire and raised to a white 
heat, when they are hammered to make them weld. 


| supply of colonial coal can be obtained at a reason- 
|able rate, there is a fair prospect of the cost of fuel 

per train mile on the eastern division becoming 
| almost as low as on the other two divisions, before 


It is said that a capital joint is thus produced. | the close of the present year. The first cost, how- 
ever, is an all-important matter, and when it is 


Awards were also made to Mr. J. Tyson, of London, | ©*“*: . = 

for a tool for facing flanges ; to Mr. J. Holmes, of | considered that the present price of Cyphergat 
Glasgow, for danger signals ; to Messrs. Hathorn, | coal at the mine, viz., 1s. per 100 Ib. is more than 
Davey and Co., of Leeds, for their domestic motor ; | Couble the price at which the best steam coal in the 

r j IO. , ’ is ° wh; % ‘, ae i z : re 

and to others. A competition of rock drills took | world is shipped at Cardiff, and that a reduction 
place, the first silver medal being awarded to Messrs. | ft0m 1s. to 9d. per 100 1b. would, even with the 
R. Stephens and Son, of Poole. low train mileage of last year (supposing Cyphergat 


Tee Paris EXxHIsition oF 1889. ference in the total cost of fuel of 35001., the im- 
Although any decision on this subject is deferred | portance of obtaining a regular supply of colonial 


until after ‘the elections, engineers and architects | coal at the lowest price becomes apparent. The | 


continue to employ themselves enthusiastically on following Table shows the number of men em- 
designing. A pupil of Viollet-le-Duc, M. Collibert, | ployed on each division at the commencement and 
has prepared a very ingenious plan for giving a| close of 1884: 

picturesque aspect to the junction of the two parts January. December. 
of the Exhibition, connected, according to the plan Westen ... «ws 508 553 

of the Commission, by the Pont des Invalides, and a Midland vee 8 431 

part of the Quai d'Orsay. M. Collibert proposes to Eastern ce = 
restore the Rue St. Antoine and the Bastille 1297 1224 
exactly as they were before 1789. In the Rue 


St. Antoine would be fifty shops of the period, The opening of a section to the Orange has hada 


where industries of a past generation would be oe = — traffic i Nag 
carried on, and goods of a modern antique character | 0! the eHects of the Keo . ee a es = 
would be sold. The church of St. Marie, which |O7nge and Colesberg has been the means of de- 

veloping a large coal trafic for the various mining 
companies of Kimberley. The past year was an 
unfortunate one for accidents, twelve persons hav- 
ing been killed and forty-one injured during the 
twelve months. 


exists to-day, would be used as a concert hall where 
music of the past century would be performed. 
The Bastille would serve as the special exhibition of 
objects connected with the Revolution. The esti- 
mated cost of this feature, which has been admirably 
worked out, is two millions of francs. Judging from Ben Nevis OBSERVATORY. 

the immense popularity of the Old London Street} The meteorological observatory erected and 
and the antique concert at South Kensington, this | equipped on the top of Ben Nevis, the highest point 
reproduction on so grand a scale would meet with | in the British Islands, through the energetic efforts 
unlimited approval. Another eminent architect who | of the Scottish Meteorological Society, bids fair to 
proposed the famous Rue des Nations in 1878, | become an exceedingly useful institution from a 
proposes to reconstruct one of the old bridges of | scientific point of view, as also an object of great 
Paris, the Pont au Change for example, with the | interest to mountain climbers. It was recently 
buildings that formed a part of it. There would 
appear no reason why both these schemes should meteorology, one of whom was a director of the 
not be carried into effect. The fashion at present institution. They reached the Observatory in 
is for restoration and reproduction. Several of the | about nineteen hours after leaving Edinburgh, 
Paris syndical chambers are just now organising for | which must initself beregarded as a somewhat extra- 
next spring a féte intended to give an impulse to ordinary feat. The ascent from Fort William at 





the sluggish commerce of Paris. This féte is to, the base of the Ben was done on horseback. | 


include a grand cavalcade representing the Corpora- | Numerous patches of snow were found at and above 
tious of Paris in the Middle Ages, and several local | 3000 ft., and the whole of the top was covered with 
fétes, actual reproductions of old world amusement, | snow 4 to 5 ft. deep. Dense masses of mist and 








20 per cent. per open mile. The capital expended | 


to 12,104,757/. at the close of 1884. The net re- | 
1 € : ceipts in 1884 were at the rate of 2l. 14s. 1d. per| 
while the other receives the instruments. The | cent, per annum upon the capital expended. The | 


|The general manager states that if a sufticient | 


to have been the only coal used) have made a dif- | 


visited by a number of gentlemen interested in | 


cloud covered the mountain side between 2000 and 
3000 ft. up, but above that height the party 
emerged into bright sunshine, with a clear blue sky 
overhead, while the view from the summit in all 
directions was really magnificent. The road was 
in excellent condition all the way. Mr. Ormond, 
the chief observer, and his assistants were all 
looking exceedingly well after their winter's resi- 
dence in the observatory ; and, as might well be 
expected, they were much delighted at the prospect 
of a fresh supply of provisions. Horses can now 
reach the observatory without much difticulty, so 
that the transport of the years’ supplies—including 
coals, provisions, and other necessaries—will hence- 
forth be a much less costly item than it has hitherto 
been, and more especially as it will be done by 
horses belonging to the directors and by servants 
{in their pay. Very shortly a first report of the 
| scientific results will be published, dealing with the 
| operations down to the 30th of June. The total in- 
come from all sources has been about 5834/., while 
| the expenditure and liabilities amount to about 
6400/7. An urgent appeal is about to be made by the 
| directors for subscriptions to clear existing debts, 
after which the permanent maintenance will be 
| tolerably well provided for. Considerably over 
1000/. has been spent in the construction and repair 
| of the road, and in the rental of the telegraph wire 
to the top. During last season the sum of 68/. 15s. 
was received at the Observatory for telegrams de- 
spatched by visitors. That was all paid over to the 
Post Office authorities, in addition to the rent of 
the wire, with the exception of 3d. for each mes- 
sage. By arrangement with the directors of the Ob- 
servatory, and with the permission of the proprietor 
| of the estate which embraces the Ben, Mr. Whyte, 
| of the Imperial Hotel, Fort William, has recently 
| opened a dependence on the summit, a short dis- 
tance from the Observatory. This hostelry em- 
| braces a kitchen, ladies’ room, and large refresh- 
ment room, where luncheons and dinners may be 
| served, and where the seats may at will be con- 
verted into beds at night with accommodation for 
a dozen people. This building was formally opened 
last week by a party of seventeen gentlemen, who 
made the ascent from Fort William in four hours. 
The ascent of the mountain is likely to be very 
popular this season, and it is confidently expected 
that it will increase in popularity from year to year. 











MISCELLANEA. 

THE number of visitors to the International Inventions 
Exhibition for the week ending July 11 was 158,974. 
Total since the opening, 1,422,465. 
| An Exhibition of cutlery and other objects has been 

opened at Sheffield, which is of an interesting description, 
work of various kinds being shown in progress. 

A scheme for the complete fortification of the Andaman 
Islands has been sanctioned. Captain Shore, of the En- 
gineers, will begin to carry it out at the end of the month. 


Rodger’s wrought-iron pulleys, manufactured by Messrs. 
Hudswell, Clarke, and Co., of Leeds, are used exclusively 
for driving the electric light machinery at the Inventories 
Exhibition. 


| The Bombay Exhibition scheme has collapsed, owing to 
| the Government being unable to make any substantial 
| advance while the present orders for strict economy remain 
in force. 


The export of coal from Bohemia in 1884 amounted to 
34,280,666 Austrian cwt., which was 412,872 ecwt. less 
than in 1883. The total export of anthracite in 1884 was 
3,500,000 cwt, 

The Times has promoted Sir Nathaniel Burnaby to be 
a Constructor of Portsmouth Dockyard. Our contem- 
orary does not state who it has selected to fill the post of 

irector of Naval Construction. 


Mr. George Hodson, C.E., of Loughborough, has been 
retained by the Corporation of Pontefract to report upon 
their existing water works and propose a scheme for ob- 
| taining water from a new source. 


| _ The directors of the London and St. Katherine Docks 
Company recommend a dividend at the rate of 1} per 
cent. per annum, tax free, on the capital stock for the past 
half-year, carrying forward 21931, 


A remarkable fire has occurred a few miles from 
Romsey, in Hampshire. It appears that the heath be- 
| came ignited during the latter part of last week, and the 
| flames spread to a great bog, which took fire. 


| The directors of the Direct United States Cable Com- 
| pany, Limited, recommend a final dividend of 3s. per 
| share, tax free, making, with the interim dividend already 
| paid, 4 per cent. for the year ending June 30. 





| A Lloyd’s signal station is about to be established at 
| Anaga Point, on the Island of Teneriffe. The station will 
| be in telegraphic communication with the company by 
| means of the cable connecting Teneriffe with Cadiz. 
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The directors of the Manchester, Sheffield, and Lincoln- 
shire Railway state that the net revenue of the past half- 
year will enable them to pay the whole of the debenture 
and preference charges, leaving a balance of 8475/. to be 
carried forward. 

The directors of the London, Tilbury, and Southend 
Railway recommend a dividend on the ordinary stock for 
the past half-year at the rate of 3/. 10s. - cent. per 
annum. For the corresponding period of last year the 
dividend was at the same rate. 


The subject of sanitation in Calcutta is likely to come 
to the front again as two of the three commissioners, 
deputed by the Government to hold an inquiry, have pre- 
sented a most damming indictment against the corpora- 
tion for neglect of proper precautions, 

The laying of a new telegraph cable between Aberdeen 
and the Shetland Islands was completed on Tuesday by 
the cable ship Monarch. The cable will be of great value 
in the development of the herring fishing industry, in 
which fast steamers are now employed. 


The Secretary to the Board of Trade in answer toa 
question asked in the House has stated that Her Majesty's 
Government do not propose to undertake the considera- 
tion of the question as to the amending of the Electric 
Lighting Act of 1882 during the present session. 


A deep artesian tube well is about to be sunk for the 
Farnham (Surrey) Water Works Company by Messrs. 
Le Grand and Sutcliff to the north of the town, where it 
is anticipated a good supply of water will be found in the 
bottom beds of the lower greensand formation. 


It is said that General Annenkoff has a scheme for a 
sea canal from the Caspian into Michae.’s Bay, in order 
to render transhipment from deep into light draught 
vessels at this point unnecessary. Such a work, if carried 
out, will greatly facilitate transport over the Caspian. 


Eighteen shallow-water portable steel steamers have 
been sent to the Nile. One is of 175 tons and the other 
seventeen are of about 100 tons. Their draught of water 
is limited to 30in. Five of the steamers carry each a 
9-pounder central pivot gun and two Nordenfelts. 


From the external trade and navigation reports of India | 
for the first two months of the financial year it ap- | 
pears that the total value of merchandise imported was 
8,21,59,305 rupees, against 9,66,00,906 rupees last year ; 
and merchandise exported, 16,24,88,420 rupees, against | 
17,70,96,603 rupees. | 

The London Customs returns show that in the twenty | 
years from 1864 to 1883 the excess of exports of British | 
gold coin over imports was no less than 25,991,445/., or | 
at the rate of 1,209,572/. a year, which represents more | 
than one-fifth of the total average amount of the annual 
coinage of gold of this country. 








A novel use has been found for portable railways, and | 
they are now laid upon the decks of steamers while in| 
port to aid in moving coals and cargo. We have received | 
from Messrs. Kerr, Stuart, and Co., of 20, Bucklersbury, | 
E.C., two photographs showing their rails laid upon the 
Royal Mail Company’s steamship Don. 

The Arlesey Lime and Portland Cement Company 
have recently erected works of considerable extent upon 
their property situated at Arlesey. The situation is said 
to be one particularly favourable to the business owing to 
the plentiful supply of grey chalk and gault clay. ‘The | 
Great Northern Railway has asiding into the works. 


The 7'imes states that an air balloon railway is about to 
be constructed on the Gaisberg, near Salzburg, a mountain 
of no great height, but offering a magnificent view over 
the environs ot the town. The talloon, which will have 
grooved wheels on one side of its car, will ascend a per- 
pendicular line of rails. 


The Pacific Mail Steamship Company will, it is stated, 
withdraw its line of steamers between San Francisco and | 
Australia on November 1, when the Australian subsidy 
expires. The Australian Governments decline to make 
any further contribution unless the United States Govern- | 
ment also subscribes something, and this the United | 
States Government declines to do. 


During the year ended December 31 last the total | 
amount of gold, silver, and bronze melted at the Royal | 
Mint was 470 tons. Of this 67 tons consisted of gold, | 
198 tons of silver, and 205 tons of bronze, out of which | 
metals the number of coins struck was 65,295,382, as | 
against 49,588,302 struck in 1883, when the total weight | 
of all metals melted was 25 tons less than that of the past | 
year. | 


The Précurseur of Antwerp is informed that two com- 
mercial as:ociations of Berlin are preparing a travelling | 
exhibition of samples of German manufactured goods, | 
A number of vessels, fitted out for the purpose, are to | 
Visit the most important ports of Southern Europe and of | 
Afiica. Exhibitors will have to pay 322 frs. per cubic | 
metre, and the voyage will last from eight to twelve 
months. 


Messrs. Frank Pearn and Co., of Manchester, have just 
issued a new illustrated catalogue and price-list of their 
pumps. This firm is favourably known in this branch of 
engineering, and makes every description of pumps, in- 
cluding even those designed for oil lines, the latter, | 
however, being a novelty with them, we believe. They 
also build large pumping engines for collieries, water 
works, &c. 

The New York foreign trade for the fiscal year ending 
with June was of the value in imports of 402,763,415 dols., 
and in exports of 367,828,309 dols. ; showing, as com- 
pared with the trade in the previous year, a decrease «n 
60,000,000 dols, in imports and one of 17,000,000 dols, if 








exports. These figures include the specie movement, 


The Times says the German Government is having a 


which amounted to 26,000,000 dols. in imports and | deep shaft sunk near Schladebach, with the object espe- 


23,000,000 dols, in exports. 


At a recent meeting of the City Commission of Sewers 
it was moved that, having regard to the repeated failures 
of private companies to supply electricity, it was desir- 
able that the Commission should undertake street lighting 


by electricity, and that it be referred to the Streets Com- | 
mittee to select a small area and obtain estimates of cost | 


of installation. An amendment was proposed and carried 
that the whole subject should be referred to the Streets 
Committee. 


The engineer to the local board of Petersfield, Hants 
(Mr. Henry Robinson, C.E., of London), has been sink- 
ing a shaft in the neighbourhood of the town for supply- 
ing it with water. The site was chosen so as to get a 
supply from the Hythe beds and avoid the ferruginous 
water which is found in the overlying Sandgate beds. 
This has been successfully pedis oe inasmuch as at 
a depth of between 70 ft. and 80ft. an abundant supply 
of very pure soft water has been reached. 


The following notice of motion was given on Tuesday 
night by Lord George Hamilton: ‘‘That a Select Com- 
mittee be appointed to inquire into and report upon the 
circumstances under which the expenditure and liabilities 
incurred by the Admiralty under the recent Vote of 
Credit have exceeded the revised estimate stated to 
the House by the Chancellor of the Exchequer on the 
Sth of June, 1885. That the Committee do consist of 
seven members to be nominated by the Committee of 
Selection.” 

In answer to Mr. Gourley, the First Lord of the Ad- 
miralty has stated that the Brennan torpedo has been 
taken up and is being worked out by the War Office, 
and the Admiralty has ncthing to do with it. No ex- 
periments with torpedo controlling apparatus are being 
conducted by Admiral Hornby. Mr. Scott offered this 
apparatus, which he stated would enable the torpedo to 
be controlled at a distance of three or four miles. No 


arrangements were made, as after a careful examination | 
| it was found unsuitable for the naval service. 


The Royal Commission has received information that | 


active preparations for the Colonial and Indian Exhibition 
are being made in India and the following colonies: The 
‘ominion of Canada, New South Wales, Victoria, South 
Australia, (Queensland, Western Australia, New Zealand, 


— 


Cape of Good Hope, Natal, Ceylon, Mauritius, Straits | 


Settlements, Hongkong, Jamaica, Trinidad, Barbados, 
Leeward Islands, Windward Islands, 
3ahamas, West African Settlements, Malta, Gibraltar, 
Cyprus, and Fiji. The guarantee fund has now reached 
the sum of 195,920/. 


Speaking of the rotting of timber, the Builder says: 


| The Merulius lacrymans is the common wood fungus 
that destroys nine-tenths of the wood with which we are | 


acquainted. The reason of it being common to new 
buildings and not to old, is that moisture, one of the con- 


stituents of its existence, is more present in new green | 


buildings than in old dry seasoned ones. The two prime 
conditions of its existence are moisture and heat; if 


| moisture is present without heat it will not grow, and 


hence its depredations in the winter time are unknown. 
If heat is present without moisture it will not grow, and 


hence ventilation for the passage of a current or dry air | 


will prove fatal to its existence.” 
The Junior Engineering and Scientific Society (late the 


| Lambeth Junior Scientific Society) has issued its pro- 


gramme for the next half-year, and promises papers on 
torpedoes, coal gas, water power, the telephone, the indi- 
cator, touls, bridges, and steam engines. This society 
was formed to give the younger members of the profes- 
sion the opportunity of bringing forward their opinions, 


| and of joining in the discussions with greater freedom 
| than is possible in institutions where age and experience 


claim precedence, Full nembership is confined to men 
under twenty-six years of age. ‘The secretary is Mr. 


| Walter T. Dunn, 64, Reedworth-street, Kennington- 


road, S.E. 
In consequence of the disastrous explosion at Shoebury- 
ness, which caused the death of Colonel Fox-Strangways 


and other officers and men, new rules respecting the pre- | 


cautions to be observed in carrying out experiments have 
received the approval of the Field-Marshal Commanding- 
in-Chief and the Secretary of State for War, and have 
just been issued in the Orders of the Royal Artillery. 
When ordnance is being proved, or when ordnance, 
already proved, is being fired with heavier than service 
charges, or with experimental powder, all officers and 
men are to be under cover, and all experimental fuzes 
are to be thoroughly tested and fired for safety with 
empty shell, or shell with blowing charges, before being 
fired in tilled shell. 


Mr. Forster, the chairman of the Select Committee on 
the Manchester Ship Canal scheme, stated, on Monday, 
that he had devoted the whole of Sunday afternoon to 
reading the speeches of counsel; and it had occurred to 
him to ask whether, if the estuary basin were diminished, 
less water would flow in and out, and consequently there 
would be less scour. Sir William Thomson was called 
‘and stated that there would be less scour. Mr. Vernon 
Harcourt was called by the other side, and he stated that 
the deepening of the channel and the other proposed canal 
works would rather increase the tidal flow. The water 
would be facilitated in coming up and the greater fall 
would make the water run further up the estuary. Sir 
Joseph Bazalgette said the proposed works would be most 
detrimental to the estuary and the bar at Liverpool. 
Admiral Duncan Grant said it would be impossible to 
navigate the proposed waterway owing to the velocity of 
the current, 


. 


3ritish Honduras, | 


| cially of obtaining trustworthy data concerning the rate 
|of increase of the earth’s temperature tewards the in- 
|terior. At the beginning of this year the shaft had 
| reached the depth of 1392 metres, which is believed to be 
|the lowest yet reached. The temperature at successive 
| stages is ascertained by a special thermometer, the prin- 
ciple of construction being that as the heat increases the 
| mercury will expand so as to flow over the lip of an open 
tube. The difference of the overflows will give the rate of 
increase of the temperature. It has been ascertained 
that the temperature at the depth of 1392 metres was 
49 deg. Centigrade, or 120 deg. Fahrenheit. If the tem- 
perature increases regularly at this rate, the boiling point 
of water ought to be reached at a depth of 3000 metres, 
and at75 kilometres we should find the heat at which 
platinum melts. This would go to show that the earth’s 
crust cannot be more than about one-ninetieth of its 
ius. 


The Builder gives the following particulars of the cost 
of Government buildings at Washington: The United 
States Capitol nearly 3,200,000/. ; State, War, and Navy 
| Departments, 1,525,7851.; Treasury, 1,431,694/.; Patent 
| Office (Interior Department), 649,155/. ; the Post Office 
| Department building, 430,200/. ; Insane Asylum, 302,6221. ; 
| Washington National Monument, 220,000/.; Deaf and 
;Dumb Institute, 150,200/.; the Executive Mansion, 
| 147,116/. ; the Botanical Gardens, 144,562/. ; Smithsonian 
| Institute, 98,530/.; United States Marine Barracks, 
| 67,9271. ; building used by the Bureau of Engraving and 
| Printing of the Treasury Department, 73,386/. ; Agricul- 
| tural Department, 100,365/. ; Government Printing Office, 
| 59,2007, ; National Museum, 50,000/. ; United States Naval 
Observatory, 51,053/.; Arsenal, 54,065/.; Court-house, 
55,030/.; Naval Hospital, 23,207/. ; Department of Justice, 
| 39,556/.; Army Medical Museum, 17,600/.; Executive 
Stables, 5700/. It is calculated that the new Museum 
building will cost 40,000/. The Pension Office, which is 
only about half finished, has already cost more than the 
original estimate. It will be completed in about four 
years’ time. 











| Tur Panama Canat.—We learn that within a few 
months the first nine or ten miles of this canal will be 
opened to light draught vessels. This run will extend 
from Colon to above Gatun. 





BraprorD TEcHNICAL COLLEGE (ENGINEERING DEPART- 
MENT).—A very interesting series of visits and excursions 
| to engineering works for the students has been carried out 
| during the past month in charge of Mr. G. F. Charnock, 
| chief assistant of the department. The Session was brought 

toa close by a special two days’ excursion to London for the 

| Inventions Exhibition, in which about 100 students from 
all departments of the College took part on Friday and 
Saturday last, 10th and 11th inst. On Friday the party 
was entertained to luncheon by the Worshipful Company 
of Clothworkers. The classes during the last Session have 
been highly successful in every way and the attendance 
has largely increased, the average number of regular day 
and evening students on the registers being 24 and 100 
respectively. 


| THE Roya ScortisH Socrety or Arts. —The thirteenth 
meeting of the session of this Society was held last Mon- 
day night under the chairmanship of Mr. D. M. Westland. 
The committee reported on various communicatiuns that 
had been read before the Society, and, after some discus- 
sion, the report was adopted, with the exception of the 
portion relating to Mr. Buchan’s double flushing valve, 
which was recommitted. Dr. Sang contributed his sixth 
paper on an elementary view of the strains on the Forth 
Bridge. The paper dealt with the proposed cantilever 
arm. Each arm, he said, consisted of six articulations 
similarly put together. The first of these was attached 
to the cantilever tower by four points on one end, and 
| terminated in four points. These pvints again served as 
attachments for the second joint, which terminated in 
four other points, and soon. Nout one of the four points 
was definitely tixed, yet these same unsecured points 
were to become the attachments for the third joint ; and 
thus they proceeded from worse to worse to be bewildered 
in the network of insecurity. Here were heaped one 
upon another six examples, each of unstable equilibrium. 
They looked for a fabric capable not only of carrying the 
loads to be put upon it, but also of resisting the wind pres- 
sure to which it was liable. This cantilever arm, ex- 
cepting the two lower points of its first jvint, had 
not a single element arranged so as to oppose a side strain ; 
at the same time it was incapable of resisting a downward 
one. Stated in purely arithmetical language, it was 
founded on the erroneous supposition that five was the 
double of three. He was using strong expressions, but not 
too strong for the occasion. It was pvinted out that the 
lower points were braced, and Mr. Carter, in commenting 
on the paper, said he saw no reason why the upper points 
should not be supported in the same way as the lower 
ones. The chairman remarked that it was in no worse 
position than a suspension bridge. In replying Dr. Sang 
said it was a well-known principle that they must have 
three data to support a point. The commonest gipsy 
knew that to hang his pot he must have three legs. ln 
the section of the bridge shown in the diagram there were 
24 points to be supported. Three times that number 
made 72, and in this case they had only got 66 members 
in that structure. A vote of thanks was accorded to Dr. 
| Sang, and this concluded the public business. We dealt 
some time ago with the singular views expressed by Dr. 
Sang in his earlier papers, and we shall have something to 
| say on this one, 
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PUMPING ENGINES AT WHITACRE. 

WE continue this week the publication of engravings 
of the compound pumping engines erected last year at 
Whitacre, near Birmingham, for the Birmingham 
Corporation Water Works. Our two-page plate con- 
tains two general views of these engines, and in future 
issues we shall give full details, together with ample 
descriptions of all the parts. The makers were Messrs. 
James Watt and Co., who worked to the specification 
of Mr. J. W. Gray, the engineer to the water works. 








LAUNCHES AND TRIAL TRIPS. 

A MAGNIFICENT four-masted sailing vessel, named the 
Crown of India, of 1970 tons nett, and measuring 265 ft. 
by 41 ft. by 25 ft. 7 in., was launched by Messrs. Ramage 
and Ferguson, Leith, on Tuesday, the 30th June. She 
has a carrying capacity for 3200 tons deadweight, and has 
been built to the order of Messrs. Robertson, Cruick- 
shank, and Co., Liverpool. 

On the following day, Messrs. Archibald M‘Millan and 
Son, Dumbarton, launched a steel barque named the 
Frances Fisher, a vessel of 1490 tons register, built to 
the order of Mr. F. R. Fisher, London. 





The steamer Avocet, built by Mr. W. B. Thompson, 
of Dundee and Glasgow, in his Dundee shipbuilding yard, 
for the Cork Steamship Company (Limited), made a 
satisfactory trial trip on the lst of July, showing a speed 
of over 13 knots. The vessel is of the following dimen- 
sions: Length between perpendiculars, 260 ft. ; breadth 
moulded, 34 ft. ; and depth of hold, 15 ft. 8in. She is 
inten ed primarily for the conveyance of cattle between 
Lond »n and the Continent. The engines, which are of 
the c mpound surface-condensing type, are of 187 indi- 
caty1 horse-power, with cylinders 31 in. and 62 in. ; 
sty.ke, 48 in. Steam is supplied from one steel double- 
eaded boiler at a pressure of 90 lb., and from a donkey 
boiler for the cranes and winches. 





On July 2nd there was successfully launched from the 
shipbuilding and engineering works of Messrs. Oswald, 
Mordaunt, and Co., at Southampton, a handsomely 
modelled iron barque named the Condor of 1300 tons net 
register and of the following dimensions : Length, 229 ft. 
7 in.; breadth. 37 ft. 3in.; depth of hold, 21 ft. 6 in. 
The vessel has been built to the order of Mr. G. Petrie, 
of London. During construction the vessel has been 
under the supervision of Mr. James Wilkinson, marine 
surveyor, Liverpool. 

At Paisley, on Monday, 6th July, Messrs. Fleming and 
Ferguson, who now have possession of the shipyard 
occupied for a number of years by Messrs. H. M‘Intyre 
and Co., launched a steam yacht named the Phcenix. She 
will be particularly noticeable from the fact that she is 
being fitted by the builders with compound engines on the 
quadruple expansion principle, designed to work with an 
initial steam pressure of 2001b. per square inch. It is 
intended to make a series of experimental trials of the 
Pheenix on the Firth of Clyde, and the results will doubt- 
less be watched with considerable interest. 





There was launched from the yard of the Sunderland 
Shipbuilding Company, Limited, on July 13, the Gian 
Paolo, a finely modelled iron screw steamer built to the 
order of Messrs. Gracopini Brothers, of Spezia, 
Italy. Her leading particulars are: Length, 152 ft. 6 in. 
between perpendiculars; 23 ft. 6 in. breadth, 12 ft. 3in. 
depth of hold. The machinery is by the North-Eastern 
Marine Engineering Company, Limited; the engines 
have cylinders 20 in. and 38 in. by 27 in. stroke. 


The new screw steamer Alert, lately built by Messrs. 
John Fullerton and Co., Paisley, to the order of Mr. John 
T. Lane, of Guernsey, had her official trial trip on the 
Clyde on Wednesday, the 8th of July. She is a vessel of 
110 ft. by 19 ft. by 10 ft., and is fitted with a pair of com- 
pound engines of 50 horse-power nominal by Mr. William 
Kemp, Govan. She ran the measured mile at Skel- 
morlie, in each direction with rather a heavy sea on, and 
attained a mean speed of 11? knots per hour. 

Messrs. Scott and Co., Greenock, on Monday, the 13th 
July, launched a pleasure steamer of 300 tons gross, 
named the Argo, which has been built to the order 
of Mr. Alfred Holt, the well-known Liverpool shipowner. 
She measures 140 ft. by 23 ft. 4in. by 14 ft. 2in., and is 
being engined by the Greenock Foundry Company. 





On the same day Messrs. Fleming and Ferguson, 
Paisley, launched a steam dredger named the Gladstone. 
She has been built for the Wick and Pulteney Harbour 
Trustees, and is to be employed by them in carrying out 
the improvements that are about to be made on Wick 
Harbour. Her dimensions are 100 ft. by 22 ft. by 
7 ft. Gin., and she is so designed that she can cut in 
advance of her hull, and so clear a channel for herself. 
She has a dredging capacity of about 1300 tons per day, 
and during construction she has been under the super- 
vision of Mr. J. W. Barron, engineer for Wick Harbour, 
and Mr. James Donaldson, consulting engineer, Glasgow. 





The s.s. Acton, which has been recently built by 
Messrs. Raylton, Dixon, and Co., for Liverpool owners, 
left the Cleveland Dockyard on Friday for her trial trip. 
She is built of steel and her principal dimensions are 
260 ft. over all by 34 ft. beam by 23 ft. depth of hold, and 
she has a dead-weight carrying capacity of over 2100 
tons. 


Her engines are on the triple-expansion principle, 








by Messrs. Blair and Co., of Stockton, having boiler 
pressure of 160 lb. and will indicate 700 horse-power, the 
approved success of this type of engines warranting the 
expectation of great economy in the consumption of fuel. 
The ship and engines have been built under the inspec- 
tion for the owners of Mr. Barret and Mr. Cadman re- 
spectively. On her trial trip a speed of 11 knots was 
attained, everything working most satisfactorily. 

The Alacrity, a sister ship to the Surprise recentl 
described in ENGINEERING, ran her official trial last oak 
with the following results : Natural draught, four hours 
trial ; draught of water, 11 ft. 2 in. forward and 10 ft. 6 in, 
aft; steam in boilers, 92.63 lb. ; vacuum, 26 in. and 
25 in. ; revolutions, 121 and 120 in the starboard and port 
engines ; horse-power, 1087 and 1070 horses in the two 
engines respectively, with a fuel consumption of 2.1 lb. 

er unit of horse-power developed. Speed 16.143 knots. 

‘our hours’ forced draught trial, maximum air pressure 
in the stoke holes 1 in. by water gauge. Mean pressure 
in the boilers, 99.31 lb. ; vacuum, 25.1 in. and 24.5 in. ; 
revolutions, 134.87 and 134.75 per minute, the horse-power 
1565.73 and 1607.34 in the starboard and port engines re- 
spectively. Fuel consumption 2.77 lb. per horse per 
hour ; speed, 17.95 6 knots. 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 

UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cisication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ORDNANCE, FIREARMS, EXPLOSIVES, &c. 


10,992. J. Vavasseur, London. Ordnance. [é6d. 7 | 
Figs.) August 6, 1884.—The surface of the elastic pad of De | 
Bange’s obturator is covered at the periphery with thin sheet 
metal forming a hoop, and the ends of the hoop are folded down 
over the front and back faces of the pad, the edges being cut toa 
suitable form. The metal hoop is sufficiently elastic to be pressed 
against the gun by the expansion of the pad when the gun is 
fired. Ina modification the ordinary canvas cover of the pad is 
covered by copper or other gauze or by strips of metal. (Accepted 
June 5, 1885). 

12,333. J. Vav r, Lo Ordnance. (4d. 2 Fiys.! 
August 6, 1884.—The cover of the elastic pad of the obturator is 
made of a fabric woven with the threads in the direction of the 
warp of copper or other suitable wire and in the direction of the 
weft of fibrous material. (Accepted June 5, 1885). 


12,334. J. Vavasseur, London. Ordnance. [id. 2 Figs.) 
August 6, 1884.—The obturator is formed with a thin metal casing. 
The filling material is either the present mixture of asbestos and 
mutton suet or other suitable plastic material or a liquid such as 
mercury. (Accepted June 5, 1885). 


12,932, R. Holt, London. (A. Joyeux, Sevres, France). 
Ordnance, [6d. 8 Figs.) September 29, 1884.—The objectsare | 
to enable the operations of sighting, laying, and firing ordnance to | 
be effected with greater accuracy, rapidity, and safety to the | 
operator, and on even and uneven ground, and in the latter case 
without the necessity of bringing the ordinary back and front 
sights of the gun into the same vertical plane. This also relates to 
the breech-piece. Referring to the illustration the main back sight 
E comprises a base piece, which can be clamped to the gun bya 
screw, the sight-piece being capable of accurate adjustment. In | 
order to counteract the deviation in the firing of the shot due to} 
the rifling of the gun, a scale of divisions corresponding to the | 
deviation due to the different ranges of the gun is provided on the 
upper surface of the base-piece. The auxiliary adjustable side 
sight and range piece for enabling the gun to be accurately ranged 
and pointed for firing for any range comprises a rod G having | 


a 











divisions corresponding to the ranges of the gun, and hinged to a 
spindle fitting a hole or socket in one side of the gun. A carrier 
H slides on the bar G, and can be secured thereto, and carries a 
level and sight-piece sliding in a groove in the carrier. The 
sight-piece is also provided wlth a scale of deviation. The 
auxiliary forward sight is carried by one of the trunnion bear- 
ings. The gun is elevated or depressed by means of a rotating 
block F, which in certain definite positions lays the gun for certain 
definite ranges when the rear end of the gun is in the same 
plane as the bearing points of the wheels. The block can be 
raised by means of wedges, and serves for intermediate adjust- 
ments. The breech-block is shown in Fig. 2. The fuze hole is in 
two sections, which do not come into the same straight line until 
the breech-piece is driven home.. The breech is in three parts 1, 2, 
3; the parts 2 3 being secured together by a bolt 4, and the portion 
1 being hinged to the gun. When the portion 1 is turned to close the 


| &c., Firearms. 


to permit this motion. The portion 2 is then turned through half a 
revolution, the first quarter causing the portions 2 and 8 and the 
bolt 4 to move longitudinally forward, and the second causing the 
portion 3 to rotate and firmly secure the breech-block by its 
screw threads. Pins or projections on 1 work in grooves in 2 to 
effect the longitudinal movement, and a projection on 2 works in 
arecessin 3. The fuze hole is in the two portions 1 and 2, and 
the bolt 4. A safety piece is attached to 2 to deflect any portion of 
the fuze ejected. Accepted June 2, 1885). 

152. H.W. Holland, London. Breech-Blocks, [éd. 
4 Figs.) January 5, 1885.—The breech-block is in two parts, one 
being provided with screw thread adapted to engage with a 
corresponding thread in the breech, and the other to carry the ex- 
tractor. The parts are united so that one cannot move endwise 
without the other, but can be rotated. Referring to the illustra- 
tion, near the inner end of the screwed portion a@ of the breech- 
block is a recess receiving a collar on the loose head b so that the 
two parts @ b can be rotated independently but move endwise 








together. The parts a and bare put together by means of an 
aperture in the parta. The extractor claws d are fixed diame- 
trically opposite one another on the head b and project forwards 
into grooves in the breech chamber, The firing pins e extend 
through a central apertureand through a bush / serving as a 
guide. The spring g abuts against a collar on the pin and limits 
the back movement of the pine. The pin e —_ the parts 
a and b from being detached until itis removed. (Accepted May 
12, 1885), 

4941. A.W. L. Reddie, London. (2. 7. Babbitt, New 
York, U.S.A.) Ordnance, [6d. 4 Figs.) April 21, 1884. 
The rear part of the cannon is made of a series of concentric 
cylinders with cast metal between them. A series of tubes are 
arranged within the cannon parallel to its bore, and serve for the 
circulation of water to cool the gun. Referring to the illustration, 
the rearmost portion A of the cannon is composed of a series of 
concentric cylinders b made of rolled steel plates, Cast iron or 





steel is poured around these cylinders, and also forms a lining con- 
taining the bore. The thickness of these cylinders is represented 
by the thick heavy lines, the interruptions in which indicate 
circular perforations. Longitudinal water tubes ee pass through 
the walls of the gun parallel with the bore, and are arranged in a 
circle round the bore. The tubes in each section terminate in a 
groove, so that the tubes need not of necessity be in alignment. 
(Accepted June 2, 1885). 


7995. T. H.S. Hawker and J. Needham, London. 
Automatically Resetting and Reloading Repeating, 
(6d. 13 Figs.} May 21, 1885.—The gun is so 
made that when fired the base or concave part of the cartridge is 
driven back on a sliding bar, forcing it back, which compresses a 
spring, and at the same time forcesthe hammer into the bent. As 
soon as the charge leaves the barrel, the spring returns, opening 
or moving the breech-block, which ejects the empty cartridge case, 
and afterwards rises or closes with a cartridge from the magazine 
into position, at thesame time moving a small lever which forces 
the cartridge into the barrel. (Accepted May 8, 1885). 


8242. H.S. Maxim, London. Magazine or Repeat- 
ing Rifles. &c. (Sd. 11 Figs.) May 26, 4884.—This refers to 
the rifle described in Specification 3178 of 1883, which was de- 
signed to be worked by the force exerted upon the block or piece 
which closes the breech by the explosion of a cartridge in the 
barrel, and so constructed that the whole of the cartridges 
contained in the magazine can be fired in succession by once pull- 
ing the trigger. In order, however, to avoid an element of danger, 
the rifle is now constructed so that the same operations take 
place except that the trigger must be separately operated for each 
discharge, that is to say, when the trigger is pulled and a cart- 
ridge exploded, the operations of extracting and ejecting the 
empty cartridge case, cocking the gun and inserting a fresh cart- 
ridge will be automatically performed, but the trigger must be 
again pulled to fire the next shot. The rifle is also constructed 
that a cartridge cannot be exploded by the pulling of the trigger 
until it is properly inserted in the barrel and the breech-block 
driven home. (Accepted May 26, 1885). 

7994, J. Needham and T. H, S. Hawker, London. 
Cartridges. (id. 2 Figs.) May 2i, 1884.—The base of the 
cartridge is concave, or turned inwards, or recessed in the centre. 


| When the cartridge is exploded by striking the cap in the centre 


of the base, the force of the explosion will drive the base outwards, 
thereby forcing back the hammer and resetting the firearm, as de- 
scribed in Specification 7995, above. (Accepted May 8, 1885). 


10,683. C. D. Abel, London. (W. Lorenz, Carlsruhe, 
Baden, Germaiy). Metal Cartridge Cases for Ordnance, 
&c. (6d. 6 Figs.) July 28, 1884.—All the metal of the blank 
that is not required to produce a certain thickness of base with 
the cap chamber and rim, is caused to be forced by repeated pres- 
sure at successive stages into the cylindrical part, the gradual flow 
of metal at successive stages from the base first into the rim and 
thence into the cylindrical part, producing a fibrous formation 
whereby the point’ of transition from the base into the cylindrical 
part is greatly strengthened against cracking or tearing. (Ac- 
cepted May 12, 1885). 


11,808. R. W.S. Griffith,Lyndhurst, Hants. Manu- 
facture of Gunpowder. [4d.] August 30, 1884.—Schultz- 
wood, or sawdust gunpowder is prepared by treating wood fibre 
with sulphuric and nitric acids, and by subsequent purification ; 
the nitro-lignin so prepared is intimately mixed with suitable 
chemicals for making the resulting mixture of the desired ex- 
plosive force. The mixture is moistened with water, and passed 
through sieves of successively diminished mesh, and through re- 
volving barrels for the purpose of forming it into grains of the 
desired specific gravity. Paraffin, india-rubber, starch, silica, or 
other suitable inert substance may be added to reduce the rapidity 
of combustion. (Accepted June 9, 1885). 


15,647. C. W. Curtis, London. Manufacture of Ex- 
plosives. [4d.] November 27, 1884.—The charcoal for use in 
the manufacture of the powder is made from cocoa-nut fibre or 
other fibrous substance, and is comparatively rich in hydrogen 
while comparatively poor in carbon. The charring or roasting of 
the fibres is effected in the usual apparatus. (Accepted May 22, 
1885). 





gun the screw-block slides into the gun, the threads being cut away 





2139. A.Favier, Paris, Manufacture of Explosives 
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dges. (6d. 7 Figs.) February 16, 1886.—Nitrate 
ppt erclomerated, under the influence of pressure, with 
or without heat, with a waterproof hydrocarbon capable of fusion 
at a low temperature, and is formed into blocks, cylinders or spheres 
with a central opening, and having a density of 1.6 at least ; the 
nitrate of ia may be replaced by nitrate of soda or other 
nitrate with an addition of sulphur. The detonation of these 
mixtures is insured by explosive bodies placed in their centre. 
Hydrocarbons, phenols, natural alcohols, or nitrates in solution in 
nitric acid or nitric peroxide may be employed, and be enveloped 
on all sides by the material to be exploded. (Accepted June 2, 


1885). 





VALVES. 


9212. J.S.Borlase,Wrexham. Valves and Cocks. 
[6d. 2 Figs.) June 20, 1884.—A plain circular valve turns upon a 
flat seat, in which are drilled one or more holes opposite corre 
sponding perforations in the valve in such a manner that when the 
circular or disc valve is turned round a certain distance, the 
communication between the holes in the valve and valve seat is 
cut off. A modification adapted to a grease cup or lubricator is 
also shown. (Accepted May 12, 1885). 


10,433. T.S. Truss, London. Automatic Valve and 
Piston Cocks. (8d. 13 Figs.) July 22, 1884.—A cylinder is 
divided into three compartments by two transverse partitions, 
one, say the lower, partition having a circular hole with a valve 
seat at its lower side for a disc valve, and the upper having asmall 

rforation whose size is regulated by ascrew. The lower chamber 
Pas a discharge outlet, the middle chamber has an inlet for the 
water, and a piston sliding in the upper chamber is connected to 
the disc valve. The end chambers are closed by caps. In the 

iston is a plug valve by which the water can be passed from the 
ower side of the piston to the upper, and thence by a channel to the 
discharge. To open the valve, aspindle working through the upper 
cover is rotated and rotates a loose block by means of a pin work- 
ing ‘n a groove in a loose block. The block at one portion is 
wedge-shaped, and on this portion a spring bears, so that when 
the block is turned a certain distance the spring completes its 
travel, while the operating spindle remains stationary. The loose 
block operates, by means of a lever taking into a curved groove in 
the block, the plug which allows the water passing through the 
orifice in the upper partition, and forcing the piston upwards to 
pass through the piston to the discharge. The piston and valve 
are thus lowered by the pressure of the water on the valve, and 
this movement again closes the plug by means of the curved groove 
in the block, The fluid is then free to escape, a portion passing 
through the orifice in the upper diaphragm, and acting to close 
the valve by raising the piston whose area is greater than that 
of the valve. Four other modifications are shown and described. 
(Accepted May 22, 1885). 


LUBRICATORS. 

8827. J. Granroth, Greenceck. Sight Feed Lubri- 
cators. [éd. 8 Figs.) June 11, 1884.—The illustration clearly 
shows the construction of the lubricator. The action is as fol- 
lows: The steam pressure passes from the main pipe A through 
the passage C, valve D, into a UJ shaped pipe in the reservoir 4, 





through the nozzle 23 into the air vessel 14. Communication be- 
tween the cisterns 4 and 14 may be formed by the valve D. The 
pressure of the air in 14 combined with the pressure of the steam 
in the chamber 14 forces the oil in the chamber 4 into the pipe 
5, from whence it flows by a passage through the valve 7, up 
the sight feed tube 8, passage 10, pipe 11 arranged with the pipe 
5, and valve 12 to the steam chest. The valve 12 is carried by a 
spindle B having at its top a valve which is raised by the pres- 
sure of the steam. An air pipe above this valve controlled by 
a valve regulates the action of the valve. Air may be forced into 
the vessel 14 through the pipe D2. The reservoir may be filled 
with oil from a reservoir at a higher level through the pipe E. 
(Accepted May 8, 1885). 


10,255. J. D. Noble, Bristol. Lubricators. {[6d. 
1 Fig.) July 17, 1884.—An opening in the side of the reservoir 
communicates with the top of the reservoir by means of an L_ shaped 
pipe. Opposite the side opening is a branch piece having in it 
an adjustable valve and a conical nozzle projecting downwards 
into the upper end of a glass tube whose lower end is supported 
by a horizontal branch in connection with the steam pipe. This 
branch communicates with a central tube by which the steam 
pressure is conveyed to the top of the reservoir. Oil is intro- 
duced into the reservoir through a funnel closed by a plug; the 
oil passing during the working of the apparatus through the side 
opening down the glass tube and by the horizontal branch to the 
valve chest. (Accepted May 26, 1885). 


12,005. J. Harbottle and B. Edgar, Newcastle-on- 
e. Automatic Syphon Lubricator. (6d. 2 Figs.) 
September 4, 1884:-—The oil or lubricant is syphoned by means of 
a cotton wick into a tube leading downwards to an inlet channel, 
whose end is turned upwards to convey the lubricant upwards into 
a chamber isolated from the cup, and which end is closed inter- 
mittently, as lubricating may or may not be required, by a small 
ballin the chamber, which in its position above the oil and not 
immersed in it, moves freely on its concave seat, The oil after 
passing the ball valve flows down a separate channel independent 
of the control of the ball valve to the point of application. (Ac- 
cepted June 9, 1885). 


4263. J. E. Walsh, Halifax. (M. Schneider, Doos, 
Bavaria.) Lubricators, (4d. 4 Figs.) April 7, 1885.—The 
reservoir of the lubricator is provided with a internal central screw 





adapted to screw into a block fixed to the part to be lubricated. 
This block forms a piston to the reservoir, so that when the reser- 
voir is screwed down, lubricant is forced out through passages in 
the block communicating with the reservoir to the part to be 
lubricated. A brake ring or cord is — to internal surface of 
the cylinder, or to the surface of the block in contact with such 
surface, and serves by its friction to prevent the rotation of the 
reservoir on the block except when operated by hand. The screw 
may be hollow and contain a massive weighted piston. (Accepted 
May 8, 1885). 


LOCK NUTS. 


10,281. W. J. Clapp, Nantyglo, Monmouth. Lock 
Nuts. (6d. 5 Figs.) July 17, 1884.—A pair of nuts are em- 
wn a in the usual manner except that the outer nut instead of 

earing against the inner nut bears against the heads of steel 
pins passing through holes in the inner nut, and which are forced 
against the surface on which the main nut is screwed. Sealed 
July 7, 1885). 


10,608. W.R. Lake,London. (Abras fréres, Sclessin lez 
Litge, Belgium). Nut Locks. (6d. 12 Figs.) July 25, 1884.— 
Ratchet teeth formed on the under face of the nut are engaged by 
a spring pawl] projecting up from a washer that is prevented from 
turning round the bolt. (Accepted May 15, 1885). 


11,076. A. M, Clark, London. (J. C. McAfee, Dallas, 
W. Virg., U.S.A.) Nut Lock. (6d. 17 Figs.) August 8, 1884. 
—This consists of a split nut in combination with an inclosing 
band made either separate from, or in the same piece with one of, 
the nut sections and a key or wedge adapted for insertion be- 
tween the band and one of the nut sections so as to force the two 
sections of the nut to closely embrace upon the threaded bolt so 
as to hold firmly. (Accepted May 19, 1885). 


11,404. S. Arnold, London. Lock Nuts. (6d. 17 Figs.) 
August 18, 1884.—The nut is made in two parts, secured together 
by screwing. One part at one end has a female thread to receive 
a screwed nipple projecting from the other part; these threads 
run in the opposite direction to the ordinary threads of the bolt. 
In applying the nut, the two parts are screwed together, and are 
then screwed over the bolt like an ordinary nut, and the nut 
becomes automatically locked, or is locked by slightly screwing 
one part of the nut on the other. (Accepted May 19, 1885). 


SPEED INDICATORS. 


9864. J. M. Napier, London. Transmitting Motion 
to Speed Indicators. (6d. 2 Figs.) July 7, 1884.—A friction 
roller, mounted in a frame pivotted to a hollow axis mounted in 
the body or framework of the vehicle, or that part which is sup- 
ported upon springs, and which rises and falls in respect to the 
axles, is kept in proper contact with the side of the axle by a 
spring, so as to be rotated by the axle and transmits its motion by 
gearing to a shaft concentric with the hollow axis. Accepted 
May 12, 1885). 


9932. T. Thorp, Whitefield, Lanc. Speed Indicator 
and Registering Apparatus. [6d. 4 Figs.) July 9, 1884.— 
A spindle mounted in bearings and driven from the shaft whose 
speed is to be indicated operates, through an ordinary governor 
arrangement, a sliding sleeve carrying a disc for marking the 
paper and alsoa series of rings forming rack teeth gearing with a 
pinion on the axis of an indicator finger. The paper is made to 
press at intervals against the disc. (Accepted May 12, 1885). 


10,514. J. M. Napier, London. Transmitting 
Motion to Speed Indicators. (6d. 12 Figs.) July 23, 1884. 
—A friction wheel or roller pressed against the shaft whose speed 
is to be registered operates, by a flexible shaft, gearing indicating 
the number of revolutions of the shaft. The flexible shaft is 
formed of coiled wires and rotates within a curved rigid tube. 
(Accepted May 22, 1885). 


10,797. H. Hall, Prescot. Indicating and Register- 
ing at a Distance the Speed of Engines, Ventilating 
Machines, and Air Currents. (2d.) July 31, 1884.—A 
small fan is geared to the engine, &c., whose speed is to be 
measured, so as to be driven at a high speed, and has its outlet 
connected toa line of air tubing connected to one end of a LJ tube 
containing water. One leg of the IY tube is open to the atmo- 
sphere, and is provided with a float carrying a pencil moving 
over a dial operated by clockwork. (Acceptea May 12, 1885). 


PURIFYING WATER, 


8745. P. A. Maignen, London. Softening Water. 
(6d. 2|Figs.] June 9, 1884.—Suitable powdered reagents are 
automatically fed to the water to be treated, the supply of the re- 
agents and the thorough mixing with the water being effected by 
a water wheel or other motor driven by the flow of the water to 
be treated. (Accepted June 9, 1885). 


11,478. D. Nicoll, London. Filtering and Purify- 
ing Water. (6d. 3 Figs.) August 20, 1884.—A water cistern 
or tank is provided with two or more vertical partitions so 
arranged as to form two or more compartments that are filled with 
filtering or purifying media, and through which the water to be 
filtered has to pass before issuing through the supply cock. Pre- 
ferably two such cisterns are arranged side by side, and are pro- 
vided with false perforated bottoms. (Accepted May 26, 1885). 


12,256. W. Anderson, London. Apparatus for 
Parifying Water. (id. 6 Figs.) September 10, 1884.—The 
water is caused to pass through a rotating apparatus containing 
metallic ironin a fine state of division. The iron is contained in 
a cylinder mounted to rotate about its horizontal axis, and the 
cylinder is provided with interne] shelves which raise the iron 
from the bottom of the vessel and carry it towards the top and 
then allow it to descend by gravity through the water. At the 
outlet end of the cylinder is a trunk passing into the interior of 
the cylinder through the hollow axis. Within the cylinder, the 
trunk curves upwards, and its end is expanded and terminates in 
a mouth of large area directed downwards. The current of water 
passing through the mouth, which is of large area, is slow, and 
prevents the iron being carried in an upward direction in opposi- 
tion to gravity. (Accepted May 26, 1885). 


SHAFT BEARINGS. 


9966. A. E. and H. M. Butler, Leeds. Adjusting 
Shaft Pedestals. (6d. 3 Figs.) July 9, 1884.—The plummer 
block is adjusted by means of screws passing through it and bearin 
against its bed, or by means of screws passing through the bed an 
bearing against the base of the plummer block. Lock nuts serve 
to keep the screws in position after they are adjusted. (Accepted 
May 15, 1885). 

2611. G. Weston, Sheffield. Bearings for Shafting, 
&c. (4d. 3 Figs.) February 26, 1885.—The bearing consists of 
a number of parallel rods supported at their ends in rings. The 
rings may be divided or not. The spindles rotate in bearings, or 
they are fixed in the rings and support tubes revolving on them, 
and supporting the shaft or axle. (Accepted May 8, 1885). 

4282. J. N. Williams, New York, U.S.A. Journal 
Bearings. (6d. 3 Figs.) April 7, 1885.—This consists in pro- 
viding means whereby a shaft can be readily inserted or removed 


. 





from fixed bearings. On the end of the shaft which is to be ad- 
justed within the larger bearing is a frusto conical bushing bored 
axially forthe reception of the shaft. The bushing is forced into 
the bearing by aspring arranged between it and a fixed collar on 
theaxle. (Accepted May 22, 1885). 


4338. J. Greig, Edinburgh. Self-Lubricating Bear- 
ings. (4d. 4 Figs.) April 8, 1885.—Plumbago made under pres- 
sure into ring washers or tubes is inserted in the bearing, the 
rings or washers being jammed or held close together by adjust- 
able glands which may have _—— inserted so as to lubricate 
the ends of the bearings. The plumbago before being formed 
into shape is mixed into a paste with gum arabic, glycerine, 
glue, &c. (Accepted May 8, 1885). 


5244. H. P. Humphrey, Lowell, Mass., U.S.A. Me- 
chanical Oilers and Journal Boxes. (6d. 12 Figs.) 
April 28, 1885.—Inclined grooves near the top of the journal box 
lead from about the middle of the box to the ends, and to oil 
receivers at the ends. A oil hole in the top of the cover leads toa 
chamber and to the inclined grooves. Oi] passages lead from the 
chamber to the oil reservoir. A pump is arranged within the 
reservoir of the lubricant and has a sleeve surrounding its nozzle 
and fitting the oil hole. The pump is operated by a lever and 
cam. (Accepted May 29, 1885). 


MISCELLANEOUS. 


5534. G. B. Goodfellow and R Matthews, Hyde, 
Cheshire. Yielding Coupling for Rotating Shafts. 
(4d. 3 Figs.) The object is to construct a coupling for con- 
necting two rotating shafts in such a manner as to allow of a 
little yielding or flexibility so as to reduce a strain in case of 
slight errors of level or alignment. Referring to the illustration, 
cylindrical segments B project from a boss A fixed on one shaft, 




















similar segments C on a boss fixed on the other shaft taking 
between the segments B. A continuous jointed link chain fits 
round the segments, studs from the segments B and C projecting 
into some of the spaces between the limbs. Motion being thus 
communicated from one shaft to the other through a flexible 
or . chain, there is a certain flexibility. (Accepted June 5, 
1885). 


4293. S. Jobnsson, Copenhagen. Slip Clutch for 
tting High 8S: (4d. 4 Figs.] April 7, 1885.— 
A carrier transmits motion from the driving shaft to the driven 
shaft in such manner that when the driven shaft rotates at too 
high a speed, the carrier slips the driving shaft. As applied to 
connecting two pulleys, the smaller fast and the larger loose on 
the shaft, it consists of two arms jointed to the larger pulley, and 
having a toothed part embracing a prolongation of the smaller 
pulley. The other ends of the arms are connected by a bolt, a 
spring being inserted between the nut of the bolt and arms. Two 
stops limit the outward motion of the arms. (Accepted June 2, 
1885). 

5340. J. Laidlaw, Glasgow. Centrifugal Machines, 
&c. (6d. 4 Figs.) April 30, 1885,—A hardened disc d, having its 
underside grooved and a vertical hole for the passage of oil, is fitted 
between a case-hardened plug recessed into the vertical shaft a 
and supporting surface of the bearing }, those surfaces of the disc 
and plug in contact with one another being convex. An oil hole 
or channel is formed centrally through the vertical shaft a, and is 
stopped by a plug. Horizontal and radial holes are drilled through 
the shaft so that the oil can pass to the shaft bearing. The pro- 
jection hk formed on the external periphery of the bearing } forms 
the support of the bearing, it being supported between two india- 
rubber rings, situated within the casting k bolted to the baseplate /, 
which is supported upon an elastic ring m. In the upper edge of 
the casting & is an annular groove 0, from which holes lead to a 
pipe gq. The oil reservoir 7 is provided with an overflow pipe imme- 
diately over the annular groove 0. The basket w is secured to the 


























casting x bored out to fit the upper conical portion of the shaft a, 
and supporting a cylinder forming a band pulley. The casting x 
is also formed with an annular lip extending into the reservoir r. 
The basket 2 is provided with the usual perforations leading to 
the discharge] orifice d. A brake band is provided round the 
basket, and is suspended by short lengths of chain, the brake 
power being applied by a chain and hand-wheel. At intervals 
round the frame / are secured bearing blocks, corresponding blocks 
being secured to the inclosing casing ¢. The opposing surfaces 
of these blocks are hollowed out to receive buffers of india-rubber, 
which are compressed between the blocks. The basket w is free 
to vibrate or oscillate about a point which is in the plane of the 
centre line of the driving belt, and at the intersection of the 
vertical axis of the shaft with the plane. The vibration is absorbed 
by the elastic central bearing and the outer elastic bearing m. 
(Accepted June 5, 1885). 


4030. A. B. Perkins, Bradford. Construction of 
Pulleys or Drums. (6d. 7 Figs.) March 30, 1885.—The 
spokes of D section are secured by being rivetted in recesses in two 
similar flanges connected by a neck, the flanges and neck form- 
ingthe boss. The two spokes on opposite sides of the wheel are 
formed by bending the bar of DPD section to a [J shape, the centre 
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of the being secured by rivets to the rim of the pulley. 
(Sealed July 23, 1885). 


11,743. A. Latch, London. Manufacture of Metal 
Tubes. [id. 3 Figs.) August 28, 1884.—This consists in twist- 
ing or combining together a series of lengths or strips of metal of 
various sections, or in twisting wires together in a machine of 
similar construction to that ordinarily used for making wire ropes, 
the bobbins, however, being fixed, and the sections of the wires 
being such that when twisted to form a flexible tube they will hold 
together without falling apart, even if any individual part be 
fractured. (Accepted May 8, 1885). 


8391. H. S. Shaw, Bristol. Varying the Relative 
Motion of Two or More Bodies, &c. [ls. 4d. 15 Figs.) 
May 29, 1884.—The device in its fundamental form is composed of 
a sphere having two sets of rollers in frictional contact therewith, 
the sets of rollers being carried in separate frames capable of such 
motion with respect to each other and to the sphere as to insure 
that the sets of rollers shall always be in contact with great circles 
of the sphere, and that the two great circles shall be in planes at 
right angles to each other. It will readily be seen that if one of 
the rollers be driven, the sphere will rotate about the line of inter- 
section of the two great circles, and that the relative velocity of 
any of the other rollers will depend upon the relative velocity of the 
driving roller and that roller with respect to the axis of rotation of 
the sphere. The inventor also refers to his previous patent, No. 6206 
of 1884. The iHustrations show the more general form of arrange- 
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ment. The frame F working on the centres E about a vertical 
axis is shown (Fig. 1) in such a position that the velocity of the 
roller B is infinitely small compared with that of the roller A. 
Fig. 2 shows the frame F in plan and its supporting bracket. The 
dotted lines indicate the position of the frame which causes a 
relative motion of the rollers A and B, measured by the distance 
MN. By varying the position of the point M, the axis NQ may 
be made to transmit any required motion to the axis O P. Con- 
versely if N Q be the axis in the form of a screw passing through 
the roller A as a nut, the position of the point M may be made to 
indicate the relative motion or angular velocities of the bodies, the 
motion of one of which corresponds with the motion of the screw, 
and the motion of the other of which corresponds with the motion 
of the roller B. Other modifications are fully described and illus- 
trated. (Sealed July 7, 1885). 


9293. W. N. Hutchinson, Wellesbourne, Bideford, 
Devon. Canals. (6d. 4 Figs.] June2l, 1884.—A continuous 
viaduct or way is formed along or near the centre of the canal or 
river for the purpose of supporting a double line of railway on 
which run locomotives or which carry vehicles, and a rope-way to 
carry a system of — for the purpose of hauling ships or boats 
in either direction along the double waterway. (Accepted May 12, 
1885), 


8760. A. Dunbar, Guelph, Ontario. Manufacture 
of Casks or Barrels. [6d. 5 Figs.] June 9, 1884.—The staves 
previously jointed are heated and fed on to a slowly revolving 
elastic collapsible barrel form or drum, and are then made to 
assume the shape of a bulge barrel by two trussing heads which 
are drawn by means of screws over the staves at each end, forcing 
their ends intointimate contact. Trussing hoops laid in grooves 
in the trussing heads serve to keep the staves in position after 
the heads are withdrawn. Circular cutters on revolving shafts 
cut the barrel to length and groove, chime, croize, and 
trowel it, after which the trussing heads are drawn back, the 
collapsible form is collapsed and the barrel withdrawn. Referring 
to the illustration, the action of the machine is as follows; The 
proper quantity of staves are placed together on the frame K over 
a furnace J where they are allowed to remain until they are heated 
or fired to the proper degree ; their upper surfaces being kept moist 
if desirable. The frame K is then tilted sothat the staves can slide 
down, through slots in the truss heads A or in liners in the truss- 
heads A, and through a slot in a central ring N, on to the slowly re- 
volving elastic form by which they are carried round with their ends 
just inside the wide end of the trussing heads, The handwheel M1 is 
then rotated to expand the barrel form, and force the elastic plates 
of the barrel form against the staves, which are firmly grasped 
between the central hoop and the elastic plates, The screw shafts 
E are then set in motion, and the heads A drawn towards one 


— 
v 


another, the ends of the staves being forced outwards by the 
trussing heads ; levellers being held in position until all the staves 
are bevel at theirends. The barrel form is slightly collapsed as 
the trussing operation is being completed. When the trussing is 
complete, the trussing heads are withdrawn so as to allow the 
trussed barrel rim and truss hoops to revolve in the or with the 
= trussing hoops. Circular cutters are set in motion and 

rought into gear by the spindles and handwheel H. The form is 





then slowly rotated, both ends of the barrel rim are bevelled, 
trowelled, croized and chamfered. The left-hand trussing head 
can be swung back on ahinge, (Accepted May 8, 1885). 


10,513. W. Cotton, Loughborough. Water Meters. 
[6d. 3 Figs.) July 23, 1884.—A bucket wheel mounted in an 
outer casing is caused to rotate by the water flowing into its 
buckets in succession, and in its rotation raises and again allows to 
drop in succession a series of weights offering a constant resistance 
to its rotation, so that the wheel shall only rotate when the 
requisite quantity of water has been filled into the bnckets. A 
train of wheels records the revolutions of the bucket wheels. 
(Accepted May 19, 1885). 

10,231. J.B. Cox, Torquay, ometers. (6d. 2 Figs). 
July 16, 1884.—This consists essentially of a pipe closed at one 
end, containing air, and provided with an air outlet stopper, and a 
bent mercury taining tube icating with the air tube, 
and having a graduated index. Referring to the illustration, the 
tube A of refractory or other material is closed at its outer end 





and is intended for insertion in the oven. The other end of the 
tube A communicates with a tube B containing mercury and 
graduated as shown. If the tube B is not transparent a float 
rests on the top‘of the mercury and is provided with a pointer 
projecting above the tube. If a modification, the tube B is straight 
and is inclosed in a second tube closed at its lower end, (Sea 
July 3, 1885). 


10,560. F. Siemens, London. Gas Lamps. _[éd. 
7 Figs.) July 24, 1884.—The gas lamp is constructed with 
burners not inclosed, and having their flames supplied from above 
with air heated by ascending channels arranged side by side with 
channels along which the hot products of the flames descend. The 
illustration shows one form of lamp constructed according to this 


invention. The products of combustion from the flame pass 
through a mouth n, which is contracted so that no air can pass 
and descend a channel a and ascend a! to the chimney c. The air 
entering by lateral orifices ascends channels 6, and becomes 
heated, and issues, as shown, to supply the flames. The inner wall 
of the channel r forms a reflector. (Accepted May 8, 1885). 


10,827. H. Armstrong, London. Safety Lamp, [éd. 
5 Figs.) July 31, 1884.—The object is to construct a safety lamp 
suitable for using an ordinary candle as the illuminating agent. 
Referring to the illustration, the lower part A of the lamp is closed 
atthe top and open at the bottom. A ber of perforati 
I are formed round the sides of the part A which can be secured 
to the upper part of the lamp. The socket L is supported by a 








crossbar H and receives a spring candle-hclder M. Between the 
top of A and the socket two wire screens O are fixed. The per- 
forated sloping metal plates Q and screens O permit of a ample 
supply of air, but prevent the flame from passing through them. 
The upper part of the lamp is provided with a truncated conical 
wire gauze cap F surrounded by a perforated chimney G, lined 
with wire gauze. The upper part is provided with plate glass 
panels C and witha reflector E. (Accepted May 15, 1885). 

4266. C. Wolf, Zwicau, Saxony, and H. Friermann 
Eiselben, Prussia, Miners’ Safety Lamps. (6d. 5 Figs) 
April 7, 1885,—The inner wick tube is slotted at its upper end to 














form a double spring, and has two projections fitting into recesses 
e in the burner tube so that the two parts are firmly held together, 
The cap f is connected to a screw spindle so that the cap can be 
raised or lowered to regulate the flame or extinguish the same, 
The lamp can be filled through a stopper i without removing the 
burner. The perforated ring & is grooved on its inner side to re- 
ceive the wire gauze m. The annular foot » for the cylinder is 
placed on this ring, and the cylinder on the foot. A groove o 
acts as an air canal; the preforations in the outer casing alter- 
nate with those in the lamp, and prevent the passage of sharp 
instruments to injure the gauze. (Accepted May 8, 1885) 


11,062. F. J. Bolton, Kt.,London. Floating Appa- 
ratus for Producing Illuminated Fountains. [6d. 8 
Figs.) August 8, 1884.—The apparatus consists of a floating 
vessel provided with pumps, water mains, and jet nozzles, and 
illuminating apparatus sheltered by glass from the water and 
spray of the jets. (Accepted May 22, 1885). 


13,119. F. Mason and J. Conqueror, Sunderland. 
Machinery for Rolling Glass. (6d. 3 Figs.) October 3, 
1884.—The molten glass is received on an inclined plate furnished 
with movable and adjustable metal guides, which determine the 
width of the sheet of glass produced by passing the glass 
between a pair of smooth cylindrical rolls, either plain or orna- 
mented. The top roll is placed in advance of the bottom roll to 
such an extent that the plane containing the axes of the two rolls is 
at, or nearly at, a right angle to the inclined plate. The lower 
edge of the inclined plate in front of the rolls and the inner or 
lower edges of the guides are made of such curvature that they 
respectively fit the portions of the rollers against which they bear. 
(Accepted May 29, 1885). 


13,148. W. H. Lindsay, London. Bridges. [6d. 19 
Figs.) October 3, 1884.—The floor of the bridge is built up of 
corrugated or trough plates with the corrugations running length- 
wise of the bridge cad is trussed with tension ,bars extending ina 
parabolic curve beneath it and secured to it at their ends and by 
intermediate struts. The troughs below which the tiebars are 
placed are made deeper than the intermediate troughs. The floor 
may be supported by a series of Warren or like girders, the lower 
members of which are parallel with the floor, and also with a part 
of the upper member of each girder formed of or partly of one 
of the troughs. (Accepted June 2, 1885). 


13,991. H. Faija, London. Apparatus for Testing 
the Strength of Cement, &c. (6d. 2 Figs.) October 22, 
1884.—The steelyard or lever through which the strain is to be 
exerted is operated by means of a spring balance which indicates 
the breaking strain of the material tested. Recoil springs re- 
ceive the shock due to the sudden release of the steelyard or 
lever and the recoil of the spring balance on the breakage of the 
material being tested. (Accepted May 23, 1885). 


3395. O, Koch and R. Habermann, Berlin. 

4 . (6d. 8 Figs.) March 16, 1885.—The machine 
consists substantially of an ammonia boiler, a condenser, an 
absorption vessel, and a pump. The absorbing liquid in being pre- 
pared for repeated use as an absorbirg medium, when it contains 
the largest proportion of the freezing body, comes in contact with 
heating surfaces of a lower temperature than when it contains a 
smaller proportion of the freezing body. The gas enters the 
absorption vessel at the place where the absorbing liquid is the 
more highly concentrated, and is cooled by water of the coldest 
temperature. (Accepted May 26, 1885). 


4882. O. J. Ellis, Dartford, Kent. Air Refrigerat- 
ing Apparatus. [(d. 9 Figs.) April 20, 1885.—In a refrige- 
rating apparatus having three cylinders arranged side by side, 
each cylinder is provided with a main and a secondary slide, the 
three main slides being connected to one bar linked at each end 
to cranks or eccentrics. The pump operates at one end as an air 
pump, and at the other as a water circulating pump. The 
secondary slide of the air expanding cylinder of the refrigerating 
apparatus may be arranged within the circular or rectangular 
main slide. (Accepted May 22, 1885), 


Freez- 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





Coat 1N VANCOUVER’S IsLAND.—American capital is 
stated to have been rather largely embarked in coal 
mining in Vancouver's Island. 


American ROLLING Stock.—The Pullman Company has 
recently obtained several important contracts. Among 
these contracts, was one with the Wagner Company, for 
whichthe Pullman Company will build about 200,000 dols.’ 
worth of sleeping and dining cars in the course of the 
summer. Some 150 passenger coaches are being built for 
the elevated roads of New Fork and Brooklyn, and 250 
freight cars are — constructed for the Chicago, Bur- 
lington, and Quincy Railroad. 

TUNNELLING Port Jackson.—A scheme for7connecting 
Sydney with the north shore by means of a tunnel under 
the harbour, is being brought before the New South Wales 

ublic. The scheme, which originated with Mr. C. O'Neill, 
ately engineer-in-chief at Auckland, and Mr. T. B. Gipps, 
was submitted to Mr. Dibbs, the colonial treasurer, 
in January; but its consideration by the Government 
was postponed, in consequence of the departure of the 
colonial troops for the Soudan. The matter will now, how- 
ever, be brought before the Cabinet by Mr. Dibbs. The 
length of the proposed tunnel is 600 ft., and its cost is 
estimated at 409,000/. 


Sanitary InstTiTuTE OF GREAT Britain.—The anni- 
versary meeting of the Sanitary Institute was held at the 
Royal Institution on Thursday, July 9th. Sir John Lub- 
bock, Bart, M.P., was in the chair, and presented the 
medals and certificates to the successful exhibitors at the 
exhibition held in Dublin. Professor W. H. Corfield 
gave an address on ‘‘the Water Supply of Ancient Roman 
Cities.” Among those present were Captain Douglas 
Galton, R.E., C.B., F.R.S.; Professor de Chaumont, 
F.R.S.; Mr. G. J. Symons, F.R.S.; Dr. Prosper de 
Pietra Santa, President of the Société Frangais d’ Hygiene; 
Mr. Baldwin Latham, C.E.; Mrs. Priestly. A vote of 
thanks to Dr. Corfield for his address was proposed by 
Mr. Symons and seconded by Professor de Chaumont, 
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THE SPITTLEGATE TRON WORKS. 


‘Tue vast industry that has grown up through the | : , 
| Many parts, such for instance as the guides for 
| knives in reapers, a large number of which were 
| being prepared on the occasion of our visit, are now 


introduction of mechanical appliances to agricul- 
tural purposes may be said to have its head-quarters 
in Lincolnshire, as there are a greater number of 


large firms engaged in this pursuit centred about | 


the city of Lincoln than in any other part of the 
United Kingdom. For this reason inagain selecting 
this neighbourhood for their annual summer meet- 
inv the Council of the Institution of Mechanical 
Engineers have given the provincial gathering of 
the present year a decidedly agricultural character, 
so far at least as the excursions are concerned, for 
some of the largest firms manufacturing machinery 
and implements for the cultivation of the soil and 
harvesting of crops are on the visiting list of the 
meeting. 

One of the most important of these firms is that 
of Messrs. R. Hornsby and Sons, Limited, whose 
works—the Spittlegate Iron Works, Grantham—we 
are about to describe. The various articles manu- 
factured at these works have so often been de- 


| sound description. At the side of this smithy is a 





stamp shop, where small parts are forged in dies 
out of the solid by means of five drop hammers. 


made in this way in place of being malleable cast 
iron, as was formerly the case. Near this shop is a 
40 horse-power horizontal engine of the firm’s own 
make. Itisrunat the rather high piston speed, 
for engines of this type, of 550 ft. per minute, and 
has the automatic cut-off gear which Messrs. 
Hornsby and Sons have patented. There is also in 
the stamp shop a pair of horizontal 25 horse-power 
engines. These engines are supplied with steam 
by three Cornish and two locomotive boilers, and 
these also drive the steam hammers in the smiths’ 


| shop. 


Passing back to the long smith’s shop, we notice 
one of Rider’s forging machines, which is used for 
light work, and near this is a circular saw for cut- 
ting hot iron. At the entrance which leads into 
the bar-iron store there is a pair of hydraulic shears 
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who have to use the implements, for the agricvl- 
turist is proverbially conservative and difficult to 
move from accustomed grooves. On the top floor 
of this building is the erecting shop for ploughs, 
and here each is tested by gauge, and its fitness 
for its special work pronounced upon by an expert, 
who has a practical knowledge of the use of 
such implements. On this floor there is an experi- 
mental shop where new ideas, suggested from time 
to time, are worked out. 

We now pass to a large machine shop known as 
the reaper turnery, which is above the long smithy 
first described, and is of the same dimensions. 
Here there are forty-two lathes, thirty-five drilling 
machines, and various shaping, slotting, milling, 
and other machine tools. At the further end of 
this shop is a department where special tools, 
chucks, &c., are made ; here are five more lathes 
and some other tools. At the end of the ‘“‘ reaper 
turnery” is a department for erecting and trying the 
knotter part of binders, straw being kept here for 
the purpose of testing them practically in tying the 
straw into sheaves. Mowers and reapers have their 
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scribed in the columns of ENGINEERING generally in 
connection with the various agricultural shows that 
it cannot fail to interest our readers if we give some 
description of the works at which they are pro- 
duced. 

Annexed we give a plan of Messrs. Hornsby’s 
works, which it is as well to state in the first place 
are divided into two distinct departments. These 
are the general engineering branch and the agricul- 
tural implement-making department, and although 
in the course of our description we may not keep 


these altogether distinct from each other, asa matter | 


of fact they both have their separate and special 
class of workmen, although the management is cen- 
tred in one executive staff. Messrs. James and 
William Hornsby are the managing directors, Mr. 
F. C. Southwell, general manager, and Mr. R. A. 
Smithurst, the secretary of the company. 
chief engineer is Mr. R. Edwards, the engineer of 
the implement department is Mr. John Innocent, 
and the works manager, is Mr. V. Rhodes. The 
total area included in the works proper is 164 
acres, and at the present time there are 1450 per- 
sons employed, including the clerical staff. 


We will commence our description with the long | 


smith’s shop, shown on the lowest part of the plan 
annexed. This is 40 ft. wide by 390 ft. long, 
and contains fifty-five forges. There are eight 
steam hammers, ranging between 30 cwt. and 5 cwt. 
There are also eight olivers, and various other tools 
and appliances. At one end of this smithy the 
frames for ploughs are forged and put together. 
The work of making a plough frame is not of a 
very heavy nature, but the welding has to be of a 





for cutting iron to required lengths, and close to 
this is a plant used for case-hardening, to which 


process many of the parts, such as connecting-rods | 


for reapers and mowers, are subjected. 

From the iron store we pass to the shop where 
the sheaf-binders, for which this firm has acquired 
a wide reputation, are erected. It will be remem- 
bered that Messrs. Hornsby and Sons received the 
first one hundred-pound prize, given last year by 


the Royal Agricultural Society, for this machine. | 


In the grinding-shop, which we come to next, 


there are seven stones and two pairs of emery | 
Here plough breasts, and mower and | 


wheels. 
reaper fingers and knives were being finished when 
we passed through. Plough breasts are made of 


| steel, and for this purpose a material requiring 
| somewhat conflicting qualities is necessary. The 
The | 


metal must be tough enough to perform the re- 
quired work, and yet sufficiently hard for the 
purpose. Messrs. Hornsby say that they find test- 
ing for carbon helps them very little, as they get 
the most contradictory results in actual work when 
they rely on chemical analysis, and it has only been 
by practical experiment and careful watching that 
they have been able to keep this part of the imple- 
ments up to the necessary standard of excellence. 
These plough breasts are forged between dies in a 
screw press. 
three stories. On the ground-floor the ploughs are 
stored, and here it may be noted that there are 150 
different varieties of ploughs manufactured. These 
are necessary in order to meet the requirements of 
different countries or difference of soil in the same 
countries and also the different prejudices of those 


. 


The plough shop is a building of | 






| parts prepared here by the machine tools set apart for 
| the purpose. Amongst other tools here we noted 
the following as being a little out of the regular 
run of such machines: Two four-spindle separate- 
headed drilling machines, each drill working inde- 
pendently. A double drill having two arms on one 
frame and working on to one table. A multiple 
drilling machine having twenty-seven drills working 
horizontally, the drills being spaced 3in. This is 
used for drilling mower and reaper finger bars. A 
| horizontal milling machine for milling fingers for 
mowers and reapers to get them accurately the 
right width. A thirteen-spindle horizontal drill 
used for the concave bars of thrashers. There was 
also one of Tangye’s four-spindle lathes, and a 
double radial drill for special work on reapers and 
mowers. In this department the mowers are tested 
by being driven by a belt at double their ordinary 
working speed. 

Adjoining the last-named shop is the department 
where the thrashing machine ironwork is erected. 
Here several descriptions of beater bars were to be 
seen, mostly of cast steel, though some are made of 
wrought iron. 

Hitherto we have been describing the part of the 
premises shown on our plan below the Great 
Northern road, but we now pass to the other side, 
which is the more modern part of the works. The 
foundry first engages our attention. Here is a 
25 horse-power two-cylinder semi-portable engine, 
which drives the two Root’s blowers used to supply 
| draught for the cupolas, of which there are three. 
| There are also three core stoves and the usual 
| cranes and other appliances. There are also mould- 


| 
| 
| 
| 
| 
| 
| 
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ing machines for wheels and pieces that are often 
repeated. 

Adjoining this foundry is what is known as the 
light foundry, where very small castings are made. 
At one end there is a large drying stove. Next to 
this again is what used at onetime to be employed for 
malleable castings, but the increase of business has 
caused it to be used for ordinary foundry purposes, 
and the firm at present are getting most of their 
malleable castings done outside. Some of the most 
important work is, howeyer, still performed here. 
Messrs. Hornsby have been very successful in this 
branch of work, and we noticed that they melt all 
their metal for these castings in crucibles. Some 
of the pots and furnaces are at present being used 
for brass melting. Above the foundry is the 
pattern shop, which has the usual supply of tools 
and appliances, and adjoining this is a special shop 
where experimental work is carried out, and to 
which there is attached a separate drawing office. 

We now pass to a separate foundry which is 
set apart for casting ploughshares. This is an 
important branch of the business, and a good deal 
of care and special knowledge are required in 
getting the right mixtures, so as to combine the 
different qualities necessary to produce a good 
ploughshare, which involves requirements some- 
what opposed to each other. The moulds are cast 
iron on the underside, above which is sand, and 
in this way one side only of each share is chilled. 
Next to this foundry is a fettling shop with emery 
wheels, rumblers, &c. Adjoining is a large mis- 
cellaneous store. The painting shops are naturally 
somewhat extensive when work of the size of thrash- 
ing machines has to be dealt with. 

We now pass to a group of fine new buildings in 
the centre of the works. One corner of this is 
occupied by the engine stores, three tiers high, 
where finished parts of engines are kept ready for 
erecting. This department leads out into the main 
engine turnery, which occupies a width of 40 ft., 
and extends a length of 220 ft. Here are six rows 
of tools, amongst them 61 lathes, 8 shaping ma- 
chines, 6 screwing machines, 4 framing machines, 
4 drilling machines, 4 boring machines, 3 slot drill- 
ing machines, and various other machine tools. In 
one large lathe, by Craven Brothers, used for 
turning crankshafts, a neat little crane has been 
mounted on the back headstock for lifting the 
work into position. In this tool a large crank- 
shaft was being turned, there being four slide rests. 
A double horizontal boring machine was boring a 
pair of cylinders in one casting at once, and facing 
the ends at the same time. This shop is driven by 
a 30 horse-power horizontal engine of the firm’s 
own make, and fitted with their patent automatic 
expansion gear, of which an illustration and descrip- 
tion will be found on page 294 of our thirty-fifth 
volume. Messrs. Hornsby use the Porter governor 
on their engines. Mr. Edwards has the weight of 
this governor turned to a uniform curve, which 
simplities the operation of turning it up, as it re- 
quires only one setting in the lathe. The whole 
length of this shop has a gallery at one side overhead, 
where lighter work is done. Here are other tools, 
in addition to those already enumerated, such as 
lathes, drilling machines, milling machines, drills, &c. 

Next to the last-named shop, and running parallel 
to it, is the engine erecting shop, 50 ft. wide and 
280ft. long. Here are several heavy tools, such as fly- 
wheel lathes, large drills, planing and slotting ma- 
chines, &c. There is here a 15-ton travelling crane, 
driven by a cotton rope running 2000 ft. per minute, 
and thirteen 15-cwt. erecting cranes. The iron 
columns supporting the gantry for the travelling 
crane have suitable brackets cast on ‘them, and any 
one of the smaller cranes can be shifted to any 
column so as to suit the exigencies of work that 
may be in hand. Adjoining this erecting shop is 
an engine-house, where there is a 25 horse-power 
horizontal engine of the firm’s own make. This is 
used for supplying power to the boilershop. There 
is also here an engine for driving the electric light 
plant, which is used for illuminating the buildings 
we are now describing. In the same house there 
are also the pumps and accumulator for the hydraulic 
rivetters. 

On the other side of the yard is the engine testing 
shed, where practical tests of the portables and other 
engines are made on the brake before they are sent 
out. Adjoining this is a special experimental test- 
ing shed where new ideas are put through the mill. 

We now pass back to the new buildings and enter 
the large boiler shop, which is 140 ft. wide and 
240 ft. long. Here are the usual appliances required 
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for work of this kind, including a hydraulic flanging 
press for boiler ends, two fixed and one portable 
hydraulic rivetters with pumps and accumulators. 
The shop is served by a 15-ton travelling crane and 
four smaller cranes. Here also is a special machine 
by Butterfield and Co., Keighley. This is used for 
drilling, tapping, and putting stays into fire-boxes. 
On the occasion of our visit there was a small 
marine boiler in the machine, this boiler being 
one of a number that are being made for the 
Admiralty to go into Navy steam pinnaces. The 
work is placed on a revolving table, around which 
are three columns or standards for carrying the 
tools. If the work is circular the table is re- 
volved until the part to be operated upon is 
brought to the required spot, whilst the tools may 
be raised or lowered on the standards. If flat-sided 
parts are to be operated on, the columns are made 
to traverse on a slotted foundation plate, the 
table turning and bringing each face into position 
to be operated upon if necessary. As however, 
each column will take either drills, taps, or keys 
for screwing the stays in, there is generally no 
occasion to revolve the table excepting for circular 
work, Near this tool isa special drilling machine for 
boiler tube plates which is fitted with twist drills 
up to 3 in, in diameter. Another special drill is 
for drilling tyres of wheels. It is fitted with four 
headstocks, the work being placed inside them, and 
the drills radiating towards a common centre. 
This shop is also illuminated by electric light, which 
is found a great advantage. 

There are large stacks of timber in the north- 
west corner of the premises, mostly oak, ash, and 
deal, and near these is the building used as a store 
for prepared parts of wood as they come from the 
saw-mill. In the latter department there is a large 
quantity of wood-working machinery specially de- 
signed for the operations required. It is, however, 
in the different chucks and other appliances for 
performing particular operations that the chief 
interest lies, but the subject is too voluminous for 
us to enter upon here. We may, however, men- 
tion a six-drill machine used for perforating riddles 
of thrashing machines. This goes through two 
boards at once, so that twelve holes are drilled at a 
time. The spacing of the different rows of holes 
is done automatically, so that the work is got 
through very quickly. 

The thrashing machine erecting shop is in an 
adjoining department, the two buildings covering 
a ground space 190 ft. by 250 ft. All thrashing 
machines are practically tried before being sent out. 
At the south side of the premises is a large yard 
where implements are kept ready for transport ; 
over one part of this is now being erected some 
shedding which is worth attention. The ground 
space covered is 190 ft. long by 170 ft. wide. The 
sheds are of wood, and covered with felt. They 
have glass skylights in each bay 8 ft. wide running 
the entire length. The spans are 50 ft., and the 
principals are of lattice-work, being spaced 9 ft. 
apart. This roofing has been supplied by Messrs. 
M’Tear and Co., of Belfast, and completely erected 
by them on the spot at a price which Messrs. 
Hornsby refer to as something unusually low. The 
subject appears worthy of attention from managers 
of shows and exhibitions, or in any position where 
a cheap roofing is wanted without those requiring it 
wishing to go to any trouble or large expense. 
Under this roofing a good deal of painting will be 
done in busy times. 

This completes the tour of Messrs. Hornsby and 
Sons’ works. The total area covered by them is 
16} acres, and the firm employ, as we have said, 
1450 men. There are eleven engines for driving 
machine tools, &c., giving out 640 indicated horse- 
power, and there are thirteen boilers which will 
supply steam equivalent to 850 indicated horse- 
power. Many parts of the works are ancient in 
appearance, but the tools are nearly all modern, 
and of a high class; but perhaps the chief charac- 
teristic that marks the business is the evidence of 
vitality and vigour that marks the management, 
which is sufficient to account for the rapid strides 
made by the establishment within the last few 
years. In connection with the works there is a 
farm which is cultivated in order to afford a field 
for practically testing new implements or fresh 
modifications as they are brought out. Like all 
businesses of this nature, the export trade is the 
most important, roughly about one-third of the 
total manufacture being for home use, one-third 
for the colonies, and the remaining third for 
foreign countries, Three-quarters of the colonial 
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trade isin implements. The Company have during 
the last few years paid special attention to the trade 
in engines for stationary, mining, electric lighting, 
and other general industrial purposes and the 
success of Mr. Edwards’ designs in their compound 
and ordinary portable, semi-portable, and fixed 
engines of various types has led to a largely in- 
creased business. With regard to the question of 
American competition in agricultural machinery 
on the Continent, which appears likely to come 
to the fore, Messrs. Hornsby say they do not fear 
this in any case where they meet on equal terms, 
THE ROYAL AGRICULTURAL 
SOCIETY'S SHOW AT PRESTON. 
IMPLEMENTS. 

Tue Council of the Royal Agricultural Society 
has introduced two slight modifications in its rules, 
one of which is undoubtedly a wise one, while the 
other, although perhaps strictly reasonable, is 
nevertheless open to objection and is indeed re- 
sented by more than one exhibitor. The object of 
the first rule is to put some restriction ona very 
common practice of exhibitors, to enter as new, 
objects absolutely devoid of novelty and differing 
only from similar things that are entered year by 
year, by some trifling moditication or addition. 
To check this system, a fee is imposed on all 
objects entered as new exhibits, the said fee being 
returned if the object shown is, in the opinion of the 
judges, really novel. The useful working of this 
rule was clearly shown during the recent Show, the 
number of ‘‘new implements” being considerably 
fewer ; the visitor, in search of novelty, thereby 
economised his time and the work of the judges was 
reduced. The second rule refers to flour mills, 
which are to be no longer as agricultural machinery 
proper, and the privilege of exhibiting is saddled 
with somewhat heavier liabilities. Makers of this 
class of machinery urge that the Society has recog- 
nised mills as agricultural machinery, by having 
given special attention and prizes to that in the past, 
but it must be borne in mind that the progress and 
development of agricultural industry, and the 
miscellaneous plant, which is manufactured to 
supply its demands, involve almost necessarily from 
time to time, revised classification, An argument 
against the rule may perhaps be fairly raised on the 
ground that a large number of mills are admitted 
without question as agricultural implements, and 
these, although they are called farmers’ mills, are em- 
ployed on a small scale for the production of flour. 

Implement exhibits possessing interest and 
novelty were very few in number at Preston, but 
they were somewhat varied in character, and 
scarcely admit of classification. Such things, there- 
fore, as we feel justified in noticing, may with better 
advantage be described at random than with any 
attempt to range them according to their different 
purposes. For the first time during a number of 
years Messrs. Nalder and Nalder present absolutely 
no detail of novelty in their thrashing machines, 
and it may be assumed that, for the present, at all 
events, they have reached a point where their cus- 
tomers and themselves are equally satisfied in the 
implement of which they make a speciality. But 
this firm has commenced a new branch of manufac- 
ture, and showed a device for sizing corn, which 
presents several striking points of novelty and most 
careful design, the result being a machine well 
adapted tothe purpose for which it is designed, and 
forming a very useful addition to a milling plant. 
The essential portion of the machine consists of a 
long cylindrical revolving screen, from 10 ft. to 20 ft. 
long, and 36 in. in diameter. This screen is made 
on the Nalder system, that is to say, the longitu- 
dinal bars of the iron cage or skeleton over which 
the wires are wound, are grooved at right angles to 
their length by special machinery, and the wire is 
laid within the grooves; the metal at the edges of 
these is then rivetted over so as to hold the wires 
in place. In the screen used in the corn-separator 
the pitch of the grooves is regularly and very 
gradually increased from the feeding end to the 
opposite extremity, so that while very small and 
refuse grain is thrown off at the early part of the 
travel, only the largest wheat can escape at the 
further end of the screen. The various grades of 
wheat fall into a receiver in the base of the ma- 
chine, this receiver being divided by three ver- 
tical and adjustable partitions into four com- 
partments. As the rate of increase in the 
gauge of the screen is very gradual, the 
variation in sizes of the wheat that falls into 
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each compartment is too insignificant to interfere 
with the efficient action of the breaking rolls, the 
function of which is to crack the grains of wheat 
uniformly. By this arrangement the wheat fed to 
the mill is always practically of uniform size, in one 
of four grades, although the respective quantity of 
each grade delivered to the mill may be increased 
or diminished by shifting the dividing boards before 
mentioned, so as to include the delivery from a 
vreater or smaller length of screen delivery as may 
he desired. These dividing boards are moved by 
means of levers placed outside the casing of the 
machine, or they may, if more convenient, be led 
down to the milling room and controlled there by 
the man in charge according to the feed he requires 
for the mill. The illustration we publish on page 
7% illustrates clearly the arrangement of the corn 
screen. 

Messrs. W. Rainforth and Sons, of Lincoln, 
showed a new and very ingenious form of flat ad- 
justable corn screen, the principle of which will be 
understood from the illustrations on page 74, of which 
Fig. 1 isa plan of the underside of such a screen 
with the bars opened as far as they can be set. 
As will be seen the screen is made of angle iron 
side bars A, a central longitudinal bar B, and the 
desired number of parallel rods or wires forming the 
screening surface. At short distances apart and 
stretching transversely across the face of the screen, 
area number of sets of links C that connect the side 
bars and wires, and assist in maintaining them 
parallel with each other in all positions, At their 
ends these links are pivotted together, the end and 
central links of each set being jointed to the side 
andcentre of theframebars, As isshown on thedraw- 
ing each link is drilled with a number of holes, 
through which studs are passed, that enter corre- 
sponding holes made in the screen rods D, At each 
end of the screen the series of transverse links is 
made double, so that the screen rods pass between 
them, but the intermediate series are single. The 
links do not lie in contact with the screen rods, but 
are kept at a distance from them by means of a 
shoulder on the connecting studs or pins before 
mentioned. This arrangement is introduced to 
prevent the retention of wheat, &c., in the spaces 
between the rods D, and to give facilities for 
cleaning the useful area of the screen at each stroke 
of the frame. This cleaning is effected by means 
of laterally adjustable washers E, strung on 
stationary rods F, and projecting through the 
spaces between the screen rods. The rods F lie 
under the bars A B, and pass through guiding slots. 
The shoulders or distance-pieces on the studs which 
connect the zig-zag links with the screen, give 
a sufficient clearance for the projecting washers 
to pass and to clear the screen of wheat or other 
object that otherwise would be held in the space of 
the screen and affect its action. The central bar B 
of the frame is secured to the fixed guide plate G, 
and it is provided with a pin which engages in 
a slot formed in the movable guide plate, and 
as it runs in the direction of the length of the 
screen, it receives no movement from the operation 
of the guide plate. The lower ends of the side bars 
A of the frame are fitted with guide pieces, and 
are directed by the fixed guide plate G. In the 
upper end are studs carrying friction rollers H 
that engage in the slot formed in the movable 
guide plate. In opening and closing the screen 
these are operated by the levers I K, and 
they receive a combined lateral and longitudinal 
movement, which is shared, but in a different 
degree, by the rods of the screen, through the 
action of the series of zig-zag links. The guide 
plate is placed under part of the upper end of 
the screen frame, and it is shifted to and fro in the 
direction of the length of the frame. The illustra- 
tion on page 74 shows that this is effected by means 
of gearing and screws, but in the screen exhibited 
this somewhat complicated arrangement is replaced 
by a lever and quadrant. By the action of this 
shifting lever and guide frame, the gauge of the 
screen may be altered at will within certain 
limits. 

Messrs. Hunt and Tawell, of Earl’s Colne, Essex, 
showed, in several sizes, specimens of Wood’s corn- 
grinding mill, especially adapted in the smaller 
types for domestic use, grinding coffee, making 
meal, &c. The reducing discs are horizontal, the 
upper one being fixed, and the lower one caused to 
revolve by being mounted loosely on the head of a 
vertical spindle driven with gearing, either by hand 
or by power. The adjustment of the space between 


the grinding surfaces is regulated by raising or 
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owering the bottom disc with a lever at the side of 
the machine. The special feature of the mill lies in 
the grooving of the discs, which is done in such a 
way that the grain entering at the centre from the 
hopper above is discharged as meal freely and rapidly 
at the periphery without heating. The figures on 
page 82 show the system of grooving. Fig. 1 isa 
plan, Fig. 2 section on line B B, and Fig. 3 isa 
section on line A A. Fig. 1 shows the general 
arrangement of the dressing of the plate. The 
‘* leaders” extend from the centre of the plate to the 
periphery. These main grooves are cut deeper near 
the eye or centre of the plate to facilitate the 
entrance of the grain. The surface of the disc is 
quite flat at the summits between the grooves. 
Another of these mills, but on a larger scale, was 
shown by Messrs. Charles Burrell and Sons, of 
Thetford, and was turning out excellent work, 
grinding about 20 bushels of fine wheat or 
barley per hour; this machine is equally suitable 
for crushing and kibbling maize, beans, &. Re- 
ferring for a moment to Messrs. Hunt and Tawell’s 
exhibit, we think that this firm will find a large 
market for this mill, of which they are now making 
a speciality. 

As we propose to illustrate at a future time the 
combined corn mill and flour dresser of Messrs. W. 
N. Nicholson and Son, Newark-on-Trent, we will 
merely mention here that it appears to be a very 
efficient and well-designed machine. The grinding 
is effected by a grooved steel cone, revolving within 
a concave, and both cone and concave revolve in the 
same direction, but at different speeds. A sun-and- 
planetgearing is used to produce the required move- 
ment. The flour-dressing apparatus, which may or 
may not form a part of the mill, consists of a set of 
brushes revolving within a conical screen fixed in 
the framing beneath the mill, and it effects three 
separations, fine flour, seconds, and bran. In con- 
nection with the exhibit of Messrs. Nicholson and 
Son, we may refer to the fan arrangement they 
have introduced in their ensilage cutter. It will be 
remembered that at the Shrewsbury Show last year 
a general trouble was encountered with these im- 
plements, arising from the choking of the delivery 
spout, especially when the discharge was relatively 
a high one. Most of the makers at that time ob- 
tained a certain amount of draught by attaching 
fan blades to the knife-wheel, but as the blowing 
efliciency of this arrangement depended on the 
speed of the knife-wheel, and as the amount of en- 
silage cut increased with an increase in the speed of 
the latter, there was little or no benefit to be de- 
rived from driving the machine rapidly. To avoid 
this inconvenience and secure at all times an ample 
blast, Messrs. Nicholson and Son mount a suitable 
fan loose on the main shaft, the fan being so ar- 
ranged as to be enclosed within the knife-wheel 
casing. A small pulley, fast on the sleeve carrying 
the fan is driven by a strap taken over a pulley on 
a shaft at the back of the machine, and which is 
driven from the main shaft by another strap, the 
diameters of pulleys regulating the speed required 
for producing the blast. . By this means the amount 
of draught is rendered entirely independent of the 
speed of the knives and the ensilage can be de- 
livered up the elevator without any choking. The 
same system is applied by Messrs. Nicholson to 
various machines in which a current of air is re- 
quired. 

Messrs. Jeffrey and Blackstone, of Stamford, 
Lincolnshire, showed a new form of corn-grinding 
mill, similar to that illustrated on page 82, except 
that it is fitted with an iron instead of a wooden 
frame. In this mill the corn to be ground is placed 
on a hopper at the top of the casing which contains 
two vertical stones. Of these one is fixed by being 
attached to the casing, and the other, which rotates, 
is mounted on a horizontal shaft. The corn is 
led to the eye of the fixed stone, where is 
placed a worm fixed to the main shaft, that carries 
it forward between the grinding surfaces. In the 
illustration, the outer casing is shown inclosing the 
stones ; it is mounted on a suitable frame, being 
attached to it by brackets. Bolted to these 
brackets are the bearings for the main shaft to 
which the revolving stone is attached. The fixed 
stone is attached to the casing in such a way 
that its position can be adjusted to regulate 
the clearance between the grinding surfaces. The 
casing is made of two cast-iron caps and a sheet-iron 
drum, and in one side of this drum is placed the 
delivery spout F, an opening being made in the 
casing as shown. The position of this spout forms 
one of the special features in this mill, as it is 


. 


placed at the side of the casing, and high enough to 
to allow the delivery to be made into a sack 
or elevated bin. In the figures are shown the 
means by which the corn is fed to the worm in 
the eye of the fixed stone. Beneath the hopper A 
on top of the mill, is hung a shute b which de- 
livers the corn through an opening in the bottom 
to a vertical channel ¢ in one side of the casing. 
To agitate the shute, and insure a regular feed of 
corn, a cam }' is mounted on the main shaft of the 
mill, and in connection with this is a lever of which 
one end is in contact with the underside of the 
shute, so that as the shaft revolves, the movement 
of the cam and lever imparts a constant vibration 
to the shute, and prevents any grain from sticking. 
The back of the running stone is fitted with a series 
of brushes, which run in contact with the interior 
of the casing, keeping it clean, and acting also as 
lifters to raise the grain to the delivery spout. 
Such brushes are fitted to the back and to the peri- 
phery of the running stone, and they are mounted 
so as to be adjustable, both ir regard to their posi- 
tion near the casing, and also as to the angle re- 
quired for the best delivery to the spout. This 
angle varies of course with the speed at which the 
mill is driven, and the brushes effectually answer 
the desired purpose of sweeping the casing clear of 
the meal as it is formed, and raising it to the point 
of discharge. They also serve a second object by 
creating a current of air within the casing, and 
helping to keep the stones cool while at work, an 
object frequently much to be desired in this class 
of mills of ordinary construction. 

Messrs. P. H. Bracher and Co., of Wincanton, 
Somersetshire, exhibited machines for a some- 
wha‘ novel purpose, the preparation of peat for 
horse litter. Hitherto, all or nearly all of this 
material has been imported from Norway and 
Sweden, but large quantities of peat said to be 
suitable for the purpose, are found in various parts 
of the country, and the machines exhibited are in- 
tended for breaking it up into small pieces. The illus- 
tration on page 78 shows the form of one of the 
larger machines. The peat to be broken is placed 
in the hopper A, and through the chamber forming 
the bottom of this hopper, the two shafts B pass. 
Upon these shafts are keyed a series of bosses C 
having curved teeth as shown. The teeth on the 
bosses on the two shafts clear each other, and cut 
the peat as they descend close against the sides of 
the hopper or against each other, preferably the 
latter. If desired the shafts can be geared together 
with an intermediate wheel so that the speed varies 
while both sets of cutters travel in the same direc- 
tion, in order to give a greater drag to the peat. In 
another arrangement of these machines the revolv- 
ing cutters work against fixed bars running across 
the bottom of the peat chamber. 

Messrs. Davey, Sleep, and Co., of St. Germans, 
Cornwall, had a remarkably good collection of im- 
plements, in some of which original design is found, 
suggested by local agricultural conditions. There 
was a neat device for adjusting the angle of plough- 
shares. The share is provided with a tailpiece 
which extends back against the body of the imple- 
ment ; in this tailpiece a hole is formed filled by a 
washer, through whicha bolt passes into the body 
of the plough. This hole, which is square, is not 
in the centre of the washer, so that by turning the 
bolt the tailpiece is raised or lowered, and the 
point of the share is shifted accordingly. This 
firm’s latest pattern of plough is a turn-wrest im- 
plement, to the side of which on a light frame are 
mounted two disc coulters, the height and angle of 
which can be readily adjusted. Asthe plough is in 
work, the disc coulter presses against the side of 
the last-made furrow, and makes room for the next 
slice, which is turned upside down, and all surface 
rubbish is buried. Messrs. Davey, Sleep, and Co.’s 
portable horse-rake is intended for passing through 
narrow lanes. The carrying axle is made hollow, 
and the wheels are mounted on solid axles of suffi- 
ciently small diameter to slide within the tubular 
one. The rake frame is hinged at two points, so 
that it is divided into three parts that can be easily 
locked together, to make the implement quite rigid 
when it is at work. When adjusted for travelling 
the several locking attachments are thrown loose, 
the outer hinged portions of the rake are raised 
into a vertical position, and the wheels are pushed up 
to each side of the central part of the rake, their 
axles telescoping into the central tubular portion. 
In this way a full-sized rake can be compressed 
within very narrow limits, suitable for passing the 





straitest of the Cornish or Devon lanes. Of the 
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MESSRS. BAYLISS, JONES, AND BAYLISS’ FENCING. 
(See page 80). 


PORRIT’S SACK HOIST. 


(See page 80). 


whippletrees exhibited by these makers we speak 
elsewhere. 

Messrs. Catchpool, Stannard, and Button, of Col- 
chester, showed a pulveriser presenting some novel 
features. The improvements which are claimed 
for this implement consist in making the tines of 


the spiked rollers curved in the direction of the | 


circumference of the rollers, with their points 
radially in advance of their roots, and so that the 
tines entering the soil penetrate it without the 
compression that accompanies the use of straight 


tines; they have also the effect of lifting the soil | 
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MESSRS. RAINFORTH AND SONS’ ADJUSTABLE CORN SCREEN. (See page 73). 


and leaving the land in a condition similar to that | nearer the draught end of the frame, this shaft 
effected by the use of hand forks, The tines are | carries a hand lever. This arrangement of the 
either screwed into a shaft, cast into or in one piece | levers, connecting rods, and shafts is such that 
with them, or made in separate lengths moulded on | the haulage has a tendency to lift the rear end of 
the shaft. the machine and raise the spiked rollers clear of the 
The frame which carries the spiked rollers is | land. By means of a quadrant, with a spring stop 
provided at its draught end with a fore carriage and | upon the hand lever, the depth to which the spiked 
a provision for attachment to the horse or to a steam | rollers penetrate the land can be regulated, and the 
windlass. At its hinder end the frame is carried by | haulage is thus prevented from lifting the spiked 
wheels, the axles of which are supported by levers | rollers clear of the land except when desired. On 
hinged to the frame and connected by means of | page 91 is an illustration of these pulverisers, the 
rods to a lever carried upon a shaft situated | construction of which will be at once understood. 
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part of the cutting edge is thus presented to. the 
stone. Means of adjustment are also provided for 
lowering the carriage as the stone wears, or for 
adapting the machine to any knives of a special form. 
The tedious and uncertain work of sharpening 
these knives by hand is entirely avoided by this 
machine, and a uniformity in the cutting edge is 
combined with a great saving in time. The same 
tirm also show their well-known potato planter in 
several sizes, Allan’s potato digger, a very neat im- 
plement, in which all the gearing is thoroughly 
boxed in, and specimens of a considerable number 
of the other implements they manufacture. The 
cleaning rods, of which an illustration is annexed, 





MURRAY'S DRAIN-CLEANING RODS. 


are neatly designed, and very inexpensive. They 
are made in convenient lengths, each having a hook 
at one end and two slots in the other. The hook 
is easily entered into these slots, and is absolutely 
fast, until the rods so attached are turned almost 
close together. Altogether Messrs. Murray and 
Co. made an extensive and avery creditable display. 

Messrs. Carson and Toone, of Warminster, showed 
amongst other implements a new power silage and 
chaffeutter with elevator. The general design of 
this implement will be understood from the illustra- 
tion on page 91. The grass to be cut is fed by 
hand in the usual manner into the box A, and 
forced by the rollers B through the mouth C. 
These rollers are driven by the gearing D, which is 
so arranged that it feeds any desired lengths through 
the mouth to the knives fixed upon the flywheel F. 
The mouth, flywheel, and knives are contained 
within a casing which opens above the lower end of 
the elevator, and the grass when cut falls upon the 
carriers M of the belt or chain of the elevator which 
is driven by a crossed belt and pulleys. This carries 
the cut grass to the top of the elevator, where it is 
discharged. The casing of the lower end of the 
elevator is of iron, and at its centres it is fixed to 
the lower framing of the machine. These centres 
form bearings for the spindle V of the pulley U 
which carries the chain, or web W upon which the 
conveyors X, that carry the grass upwards, are 
fixed. As the centres of the lower elevator pulley 
U and that of the casing R of the lower end of the 
elevator, are in the same line, the elevator can be 
raised or lowered while the machine is working. 
When travelling, the upper half of the elevator 
casing can be turned down, and rests upon the top 
framing. Besides this machine, Messrs. Carson and 
Toone exhibited a good collection of chaffcutters 
and other food-preparing implements, as well as 
dairy presses and a variety of other objects. 

The large automatic chaffcutter driven by power, 
which is generally to be seen at the stand of Mr. 
R. Maynard, Cambridge, was this year entered as a 
new implement, an automatic feeding device hav- 
ing been added to the machine. The illustration 
on page 79 shows the nature of this addition, 
Figs. 1 and 2 being respectively a side and an end 
elevation, On the outer end a crankshaft a running 
in bearings on the frame, is mounted the pulley c 
driven by a belt from the main spindle. Two 
movable arms d are jointed to the crank, and carry 
a crossbar furnished with tines. As the crankshaft 
revolves a rising and falling motion is imparted to 
the crossbar by means of the friction wheels 4, 
which are mounted on the side of the feed-box h in 
such positions that as the crank descends, the arms 
come in contact with the friction rollers and are 
raised obliquely as shown in the dotted line ; the 
rake is thus lifted and carried forward over the 
material being treated. As the crank rises the arms 
descend and the rake is forced into the straw, 
which is fed forward by the advancing movement | 
of the rake. The same crankshaft also actuates the | 





bar x fitted to the bearings and carrying crossbars. | tioning a large number of the exhibitors, but we think | 


to the endless band i, and it is carried forward | 
to the feed rollers. | 

We must give a passing notice to a combination | 
implement exhibited by the inventor, Mr. T. W. | 
Evans, Kidwelly, South Wales ; we shall probably | 
refer to it in detail on a later occasion. The | 
machine has been designed with a vast amount of | 
ingenuity and intimate knowledge of the require- | 
ments it is intended to fulfil. According to which 
attachments are connected to the frame, it can be 
used as a ridge plough, a turnip or mangold drill, a | 
horse hoe, or a potato digger, the frame being | 
adapted for the various purposes. <A special feature 
of the machine is that in all cases the man can walk 
by the side of the horse instead of following, the con- 
trolling lever being placed conveniently for that 
position. At the same time, if desired, this lever | 
can be shifted so as to be worked from the tail of | 
the implement. We hope to illustrate this machine 
at an early date. 

Messrs. H. Bamford and Sons, of Uttoxeter, 
showed a neat arrangement of hood for hay-making | 
machines. Instead of making these of sheet iron 
strengthened by a bar frame, they are constructed 
of corrugated iron, which, being much stiffer can be | 
reduced in weight, and the iron frame is dispensed 
with. Messrs. Ransomes, Sims, and Jefferies, who 
showed as usual a large collectionof their well-known 
implements, had, besides the whippletrees to be re- 
ferred to later on, a decided novelty in lawn mowers, 
meriting high commendation. There isa great deal of 
good scheming about this little machine, which has 
been designed by the light of many years’ experi- 
ence in the manufacture of implements of this class, 
of which Messrs. Ransomes and Co. have made a} 
speciality. One object aimed at and reached, is a 
great rigidity of frame, combined with perfect free- 
dom in running of the various moving parts. No 


ENSILAGE. 

It will be remembered that at last year’s Agri- 
cultural Show, held at Shrewsbury, ensilage and 
the silo were the leading features of interest, and 
many exhibits were shown, of machines for cutting, 
and apparatus for storing the green fodder, with 
many systems of structures for its reception and 
preservation. Although the problem of ensilage 
has been practically solved, and this method of 
storing green crops is now largely practised in this 
country, the exhibits at Preston of apparatus relating 
to ensilage, were not so numerous as might have 
been expected. Apart from cutting machines, 
which are applicable equally to treating dry ma- 
terial, only seven or eight entries of silos and silo 
presses and appliances were made in the catalogue. 
Several of these were of considerable interest, as 
showing the progress that has been made since last 
year, and illustrating silo practice as it actually is, 
but some of the exhibits were of too experimental 
a character to call for much notice. The iron silo 
of Messrs. Bayliss, Jones, and Bayliss, of Wolver- 
hampton, together with the pressing apparatus em- 
ployed with it, formed one of the principal exhibits 
of this class. 

This silo, and the method of producing and 
maintaining pressure on the ensilage, are illus- 
trated on page 75. The silo is made wholly 
of iron, the framework consisting of vertical 
T irons placed about 2 ft. apart; galvanised 
iron sheets are used to fill in the panels of 
the framing, and these are stiffened horizontally, 
at short intervals, by flat bars which are passed 
through openings made in the stem of the [-iron 
verticals. The diagram, Fig. 3, illustrates the 
method of making the joints; O being the T 
iron, the head of which is rounded in section ; N the 
galvanised wall sheet; Q the horizontal stiffening 


binding, any more than loose working, is therefore | bars, and I light angle irons held by wedges between 
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MESSRS. J. AND F. HOWARD'S TRAMWAY SLEEPERS. 


possible. Another good feature lies in the fact that 
the gearing is completely and very neatly boxed in, 
and is thoroughly protected from dirt, and from 
being choked by cut grass. The form of the cutting 
edges of the revolving blades has been carefully 
studied, and the mode of adjusting the cutters is 
very simple, the cylinder being controlled by one 
set screw on the top of the brass bearings each side 
of the machine, and against which, under the bear- 
ing, a strong spiral spring acts. The knives are 
driven by a very simple ratchet gearing, the action 
is almost noiseless, and the draught is very light. 
These mowers are manufactured in a number of 
sizes, from 8in. to 24in. Messrs. Woods and 


Co., Stowmarket, had a very good collection | ; 
is filled, the surface is covered with boards, and on 


of food-preparing implements, pulpers, slicers, 
crushers, and so forth. A 4 horse-power oilcake 
mill exhibited is arranged with one pair of crushing 
rolls at the top or the machine, and a second pair 
of finer rolls near the base, so that the cake may 
be passed through once or twice at pleasure ; these 
lower rolls are controlled by a lever which throws 
them in or out of action. The collection of agricul- 
tural implements of all kinds at Preston, was in all 
respects a good one, although the display of some of 


| is packed to make it tight. 


the principal manufacturers was not quite so large | 


as usual. Want of space prevents us from men- 


| 


These bars act as a presser, and at each proper) we have referred, but with few exceptions, to most | 


portion of the revolution they press the straw on 


of the implements possessing any claim to novelty. 


(See page 77). 


the back of the bars and the sheets. The space P 
between the T-iron and the sides of the structure 
The rounded parts of 
the standards face inwards, so that there is no pro- 
jection within the building to interfere with the 
operation of close and uniform packing. Two or 
more standards, according to the length of the silo, 
are attached to each side, and these carry pulleys at 
the top, over which chains are passed, taking hold 
of one end of the framework of the light corrugated 
iron roof, while the other end can be weighted so as 


| to raise the roof to any desired height for the purpose 


of charging thesilo. The arrangement for maintain- 
ing a constant steady pressure on the ensilage is 
also illustrated in the engravings. When the silo 


these are laid two or more trussed pressure- beams 
B, the ends of which pass through openings J left 
in the side of the structure. At each extremity of 
these bearers, pulleys are placed, over which pass 
the chains G, which are taken down and round 
the moored block E, and up to receive the weights 
F, the tackle being so proportioned that a weight of 
one hundredweight at F exerts half a ton on the 
pressure beam. The arrangement of pulleys and 
chains is illustrated by Fig. 4. As the ensilage 
sinks, additional weights are added, till the pres- 
sure-beam B has fallen to the bottom of the opening 
J. It is then raised, and the packing-beam and 
struts H H are introduced as shown to raise B to 
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its highest position, when it is reloaded, and the 
operation of compressing is resumed. In order to 
prevent rain from driving through the openings J, 
and damaging the ensilage, sliding plates are placed 
inside the structure, and these fall as the beam B 
descends, and cover the openings. 

Messrs. J. and F. Howard, of Bedford, showed 
a model of their system of silo, which has already 
been carried into execution on quite a large scale, 
though scarcely sufficient time has yet elapsed to 
judge of the results it will give. It consists of a 
series of brick chambers, each containing about 150 
cube yards, and ranged in a block, the length of 
which varies of course with the number of com- 
partments it comprises. The illustration on page 75 
and the annexed view explain the construction of 
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this silo thoroughly, and it will be seen that the 
chambers referred to are built open at the top, and 





are each covered by an iron bell, the edges of which | 


rest all around in suitable troughs, that are kept 
filled with water, in order to seal the chamber 
hermetically. By means of a chain and winch, the 
cover can be removed and access obtained to the 
silo. If this use of a water seal proves to be 
thoroughly efficient, a very cheap and simple form 
of preserving ensilage will be at the command of the 
farmer. Mr. E. T. Blunt, of Leicester, showed an 
example of his screw and lever press for compress- 
ing the ensilage when it is stored. The illustration 
on page 75 will give an idea of this system. In the 
drawings Fig. 1 is an elevation and Fig. 2 a plan 
of the device. On the cover A of the silo the rods 
B are secured at the bottom, and screwed at their 
upper ends, which are fitted with nuts C. Cross- 
bars D D! are used to support the rods B and keep 
them at the proper distance apart ; E is the central 
post, supported by the struts F which serve to 
distribute the pressure over the lid. The levers 
H H! are carried by pins passing through the post 
E, Weight boxes K are fastened to the levers. 
The method of using this apparatus is as fol- 
lows: The silo having been filled, the lid is put on 
and the various parts set in position as shown in 
Fig. 1. As the short end of the lever H_ passes 
under the crossbar D, its whole weight rests upon 
the pin I and the weight is thus transferred to the 
post and so to the whole lid. As the grass is com- 
pressed under the effect of the weight, the lid sinks 
and with it the post E and long arm of the lever, 
as shown in dotted lines ; to return it to its original 
position, the nuts C are screwed down pushing the 
crossbar D before them—this carries down the 
short end of the lever H and raises the long end 
till it assumes its original position, and the pin I 
upon which the lever bears, is passed through a 
higher hole in the central post. By the former 
means it will be noticed that the weight continu- 
ously presses upon the grass within the silo even 
whilst the lever is being adjusted. 
apparatus the exhibitors recommend that the pres- 
sure should be renewed at intervals of three or four 
days, and at the end of a fortnight the silo will 
probably require refilling. These operations are 
then repeated three or four times until the re- 
ceptacle containing the ensilage is so closely packed 
as not to yield further under the pressure. Messrs. 
Amos and Hunt, of Bristol, showed some simple 
cheap gear which could be employed for pressing 
ensilage, hoisting weights, &c. Messrs. Lister and 
Co., of Dursley, exhibited specimens of 2 in. screws 
12 ft. long fitted with nuts, plates, &c., suitable 
for exerting pressure ina silo. Mr. J. T. Moore, 
of Crewe, showed a method of developing pressure 
on the wet fodder by means of a portable press. 
If this apparatus should earn a reputation before 
the next Royal Show takes place, it will call for 


In using this | 
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some detailed description ; the same may be said 
of the device for a similar purpose shown by Mr. 
W. Shuker, of Tarporley. Messrs. F. W. Reynolds 


and Co., of London, made a considerable display | 


of their appliances for exerting pressure for the same 
object, and also of their system of portable wooden 
silos. As we described these in our notice of the 
Shrewsbury Show last year, we need only mention 
the fact that during the past yeara large number of 
silos on this system have been put up in the United 
Kingdom. 
W dIPPLETREES. 

Whippletrees did not make a very important 
display at the stands of the various exhibitors, 
in fact during the whole week of the Show they 
were conspicuous by their absence, as they remained 
in the hands of the judges. Nevertheless they 
attracted very considerable attention at Preston last 
week, from the fact that they were to be subjected 
to trial, and that prizes were to be awarded. Seven 
makers entered for these trials, and the general par- 
ticulars are annexed in the following Table : 
Whippletrees Entered for Competition at the Preston Show. 





cA 

Name of Maker. Whinpletiee. = Weight. 
qrs. Ib. oz. 
Messrs. Brenton and Sons re Iron Zi} 6 @ 
” *” ” . 59 3};2 13 8 
* - ” ° oe 4 3 14 0 
Messrs. Vipan, Headley, and Co. Wood 2}0 21 8 
” ” ” ” 3/1 15 10 
” ” ” 41/1 20 0 
Messrs, Kell, Meats, and Co. a Iron 2}/1 6 10 
*” »» 1 : 99 3;1 27 12 
Messrs. Davy, Sleep, and Co... Tron 2/0 2 2a 
” ” . ” 3;2 1 8 
” ” . ” 4;2 18 8 
a aa 3;2 2 8 
Mr. T. Corbett . Wood iz 4 4 
re aa <4 : Iron tubular Zi3i -@ 8 
fe “4 “ ... Wood andiron 3!1 12 8 
a ee <4 : Iron tubular 3/1 2 4 
as os oa 4';2 2 0 
pe xe ‘ Wood and iron 4/1 21 12 
Messrs. Knapp and Co, .. -E Wood 2/0 25 12 
a ; 5 i 2/0 17 12 

Messrs. Ransomes, Sims, and 

Jefferies .. a “< ae Iron Zi} €@ 8 
ditto ditto a 3;2 9 0 
ditto ditto ie 41/3 16 4 


On page 78 we publish diagrams showing the 
types of the various competing whippletrees, except 
that of Messrs. Brenton. 

The whippletrees entered for competition by this 
maker, whose works are at St. Germans, Cornwall, 
are of steel rolled to a very light but stiff;section, the 
horizontal bar is double, with truss bars of similar 
section, and a simple adjustment for draught. 


These whippletrees were certainly novel in design, | 


efficient, as was shown by the trials, and inexpensive. 

The two and three-horse whippletrees of Messrs. 
Vipan and Headly are illustrated on page 78. They 
are of wood, braced and connected with iron links 
and hooks. The three-horse implement has a toothed 
adjustment for equalising draught, and while one 
horse draws direct from the end of the main bar, 
the other two pull on the shorter end of the lever, 
through a compensating bar, at the ends of which 
two of the bars are slung. 

The two-horse whippletree 


of Messrs. Kell, 


Meats, and Co., of Gloucester, is shown on the | 


same page; it is of very simple and inexpensive 
construction, and requires no special description. 


The two and three-horse iron whippletrees of | 


Messrs. Davey, Sleep, and Co., of St. Germans, Corn- 
wall, are also illustrated on page 7&. These present a 
good deal of novelty; they are made of a very 
light and strong channel section, tapering from the 


centre. The points of the trace hooks, which, if | 


broken, can be easily changed, are shielded within 
the whippletrees so that the trace cannot come off, 
and there is no danger to kicking horses. In the 
three horse whippletrees the outer bars are hung 
to the ends of the main equalising beam, and the 
central one is attached to a link connected to the 
ends of two secondary equalising levers centred to 
the main bar, and also to the adjustable draught bar. 

On page 78 there is an illustration of a four-horse 
whippletree of Mr. Thomas Corbett, of Shrewsbury, 


who shows considerable ingenuity in the manner he | 


has arranged his draught. As will be seen, a link 
at each end of the main beam carries a lever with 
the short end projecting outwards. Links at the 
ends of these, carry similar bars, except that the 
direction of the leverage is reversed, and finally 
links from the inner ends of these latter carry bars 
in the middle of their length. The mode of attaching 


| spection of the diagram, when it will be seen that 
the chains for each draught are fastened to the ends 
| of different levers in the series. 
Messrs. L. R. Knapp and Co., of Farringdon, 
| Berks, showed some whippletrees, which, although 
they were not entered for competition, went for 
trial, and with very satisfactory results to the ex- 
hibitors. We illustrate the two-horse implement, 
| which presents no novelty in design, though 
| possessing considerable merit so far as workman- 
| ship and material are concerned. 
| _ The two and three-horse whippletrees of Messrs. 
| Ransomes, Sims, and Jefferies (see page 78) re- 
semble quite closely in general arrangement those 
of Messrs. Vipan and Headley. They are, how- 
ever made of iron, a light rolled channel and 
tapered section being employed. Special equalising 
arrangements are also introduced to compensate 
for uneven draught. In the two-horse implement 
the compensation is placed at the end of the secon- 
dary lever, and in the two-horse at the ends of the 
main lever. 

Considerable dissatisfaction was expressed at the 
manner in which the trials were conducted. The 
fact that whippletrees entered for competition were 
not allowed to be shown in duplicate, while those 
entered were taken by the judges, and were not 
seen on the different stands for nearly the whole 
time of the show, interfered of course with the sale 
of these articles. The trials also were confined to 
the field, and no tests were made with the dyna- 
mometer. We subjoin some extracts from a letter 
we have received on this subject, and we think 
that this fairly expresses the views held by those 
exhibitors interested in the question. 

‘* All the whippletrees of the various competitors 
were weighed by the judges in the first placc, and 
were afterwards sent out on the Wednesday morn- 
ing to Mr. Dodgson’s farm, about three miles from 
the Showyard, to be worked in the field. Beyond 
this trial they were put to no test whatever to as- 
certain their strength. It appeared that although 
these prizes had been definitely offered by the 
Society, no preparations had been made before the 
Show for testing them, or ascertaining their break- 
ing strain. 

‘“‘ The first two days of the Show were occupied by 
the judges in going round the whole of the stands 
looking for the new articles for adjudicating medals, 
therefore the first two days were entirely lost so far 
as trying the whippletrees was concerned, and 

| Wednesday, the first important day of the Show, 
was occupied by these field trials, which might very 
well have taken place on the days before the Show 
had proper arrangements been made, thus wasting 
almost the whole day of the exhibitors who com- 
peted for these whippletree prizes. There were 
points of novelty in several of the exhibits, but 
these do not appear to have weighed with the 
judges. 

‘*It certainly does appear that when the Royal 

| Agricultural Society of England invites competition 
in any class of machines, it ought (in justice to 
those who, through the prizes offered, have been in- 
duced to give considerable time and attention to 
the improvement of the article in question) to pro- 
| vide for its thorough and adequate testing. 
‘*Tt seems to require some explanation, why, if the 
| wood whippletrees were the best for the two horses, 
| they should not have been best for the three 
horses, and also if adjustable whippletrees were 
considered the best for the three horses, why should 
they not also have been the best for the two horses, 
in which adjustment is perhaps the greatest pos- 
sible advantage.” 

The prizes for whippletrees were awarded by the 
judges as follows: Messrs. L. R. Knapp and Co., 
of Faringdon, received the prize for a set of whipple- 
trees for two horses ; Messrs. Ransomes, Sims, and 
Jetferies, of Ipswich, the prize for a set of whipple- 
trees for three horses; and Messrs. Vipan and 
Headley, Leicester, the prize for a set of four-horse 
whippletrees. 


MISCELLANEOUS EXHIBITs. 


Messrs. J. and F. Howard, of Bedford, now make 
a speciality of portable railway manufacture, for 
| contractors’ purposes, docks, sugar plantations, 
forests, and all the thousand miscellaneous pur- 
| poses where facility of transport on a small scale is 
|required. The firm showed at Preston samples of 
| the permanent way they make for this work, and 
this we illustrate on page 76. The sleepers are 
made of steel plate, and are flanged and corrugated 





the chains or traces will be understood from an in- | as shown, su that a large amount of strength is com- 
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MESSRS. KELL, MEATS, AND CO.’S WHIPPLETREE. 
(See paye 77). 






































Ne MESSRS. DAVEY, SLEEP, AND CO.’S WHIPPLETREES. (See paye 77). 








COKBETTS WHIPPLETREE. (See page 77). 























MESSRS, VIPAN AND HEADLEYS WHIPPLETREES. (See paye (7). 
































MESSES. KNAPP AND CO.’S WHIPPLETREE. (See page 77). 
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CORBETT'S PIPE JOINT, (See page 80). MESSRS. RANSOMES, SIM6, AND JEFFERIES’ WHIPPLETREES. (See page 77). 
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MESSRS. J. FOWLER AND CO.’S COUPLED TRACTION ENGINE. (Sve page 80). 
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VERTICAL OTTO GAS ENGINE, BY MESSRS. CROSSLEY AND MAYNARD’S AUTOMATIC FALL FOR CHAFFCUTTERS. (See page 76). 
CO., LIMITED, (See page 80). 





So 


ENGINEERING. 








bined with lightness—features of the utmost impor- 
tance for portable railway work. The ordinary 
sleepers are made with a single corrugation ; the 
chair sleepers have two. Both are grooved in the 
manner shown, so that the gauge is maintained 
without any trouble. No fishplates are used, and 
the rails are held tight by the key, while on the 
outer side is slightly grooved, so as to fit into the 
recess cut in the sleeper. No fishplates are em- 
ployed, as the double sleeper and key hold the 
rails quite tight at the joints. Although not exhi- 
bited, this permanent way is supplemented by a 
well worked-out system of points, crossings, turn- 
tables, Ke. 

Messrs. Bradley and Craven, of Westgate Com- 
mon Foundry, Waketield, exhibited one of their 
standard brick-making machines, which we illus- 
trate on page 82. There is nothing novel about 
this machine ; indeed, it has been for a number of 
years the standard type made by Messrs. Bradley 
and Craven, who are probably the oldest manufac- 
turers of this class of machinery. The machine 
exhibited was a single one, weighing 10} tons, and 
having acapacity of from 10,000 to 12,000 bricks 
per day of ten hours, which are produced without 
any skilled labour. The speciality of the machine 
is that it produces from the plastic clay delivered 
from a mixer into a pug mill, and by a continuous 
process, a dense and perfectly formed brick ready 
for immediate kilning without any preliminary 
drying process. The illustration on page 82 gives 
avery good idea of the machine. The clay, either 
crude from the ground, if it is in suitable condition, 
or after preliminary treatment in a roller mill, is 
delivered to a platform at the back of the machine, 
and thence to a mixing apparatus which prepares it 
for entering the pug mill. This part of the ma- 
chine is shown on the right-hand side of the 
engraving; it is driven, as will be seen, by 
powerful bevel gear from the second motion 
shaft. As will be seen, on the further end of 
of this shaft is a bevel pinion, driving a vertical 
shaft, on the bottom of which is the large cam that 
controls the intermittent motion of the revolving 
table of the machine that contains the moulds, and 
which sweep beneath the bottom of the pug mill. 
When at each movement of this table sufficient clay 
is fed into the mould beneath the pug mill to forma 
brick, pressure is exerted from beneath to force the 
clay into the mould, and give it a considerable 
compactness. During the pause made to fill the 
mould, another mould, which had previously been 
charged, delivers its partly formed brick to the 
powerful press shown in the front of the en- 
graving. This press is worked off the first hori- 
zontal shaft, and it will be seen that this press- 
ing portion of the machine stands in advance 
of the niain frame. The whole process, which is 
practically continuous, and entirely automatic, is 
very simple, and the bricks produced are of a 
very high quality, which indeed is the necessary 





consequence of the perfection to which the machine | 


has been cariied. We may mention that Messrs. 


Bradley and Craven are makers of these pressed 
bricks on an extensive scale, as well as manufac- | 


turers of brickmaking machinery. Of the other 
exhibitors of this kind of machinery we may men- 
tion Messrs. E. Page & Co., who (besides some 
more strictly agricultural implements) showed 
several examples of their brick and tilemaking 
machines, including one adapted for turning out 
bricks, pipes, and tiles, and a small machine worked 
by horse gear, and suitable for rough and ready 
work. 

Mr. John Corbett, of Carlisle, exhibited some 
hot-water furnaces provided with tubular firebars, 
through which the water circulates, ‘the inlet and 
outlet being placed in an iron box in front of the 
furnace, into which the tubular bars are secured at 
one end, and at the other the boiler is brought 
down sufliciently far to receive the opposite ends 
of the tubes. By this means a certain amount of 
extra heating surface is obtained, especially useful 
at night, when fires are banked up till the next 
morning. An easy means is provided of removing 
and replacing the bars. Thesame exhibitor showed 
a neat method of making joints in lead pipes, to 
replace the ordinary method of soldering. The 
arrangement is shown on page 78, and consists in 
the use of flanged collars, which are slipped over 
the pipes to be connected, and then bolted together. 
The inside of these sockets is bevelled, and the 
end of the pipe which is to make the joint, is 
hammered out with a suitable mandril until the 
bevelled portion is filled by the lead. A rubber or 


asbestos washer is then placed between the two sur- 
faces, and the collars are bolted together. 

On page 74 is illustrated a useful device that 
was exhibited by Mr. J. W. Porritt, of Denham, 
Norfolk. It is intended to facilitate the hoisting 
and shifting of sacks and other loads in farm build- 
ings, and consists of a block mounted at the end 
of a post placed in a socket that is fixed in the 
ground. The engraving shows the whole socket, 
and it will be seen that a pin passes through the top 
of the post, and on it as a centre the part contain- 
ing the pulley is free to turn. By means of a 
quadrant and locking pin, this pulley can be fixed 
at any angle that may be convenient for the lead 
of the horse working the hoist. By fixing several 
sockets about a farmyard at such points as may be 
required, the same adjustable block can be used. 
The apparatus is completed by the tackle shown in 
the illustration, and which is attached where de- 
sired, 

Messrs. Bayliss, Jones, and Bayliss, showed an in- 
genious post for use in barbed wire fencing, which 
overcomes the difficulty of the barbs not passing 
through the openings in the standards, unless they 
are slotted, which considerably weakens the post. 
An illustration on page 74 explains the arrange- 
ment. The post, which is of the section shown in 
the plan, is notched at the places through which 
the wire will enter, and when this is in place a slotted 
tube is passed down the whole length of the post, 
being held in place by the flange on the post and a 
suitable fastening at the top. 

A considerable number of manufacturers of belt- 
ing were represented at Preston; among them, 
Messrs. Hepburn and Gale, of London; Mr. D. 
W. Hooke, London; the Leyland Rubber Com- 
pany, of Preston ; and Messrs. I. E. Norris and 
Co., London. This latter firm showed samples of 
a new form of wood belting which has given some 
very excellent results, as regards strength, dura- 
bility, and convenience. It is a chain belt, the 
links being made of wood, laid side by side, to what- 
ever width is desired, and connected longitudinally 
by iron coupling bars ; the ends of the wooden links 
are rounded so that they are in ccntact, and the 
inner faces, which are curved to approximate to 
the pulley, are covered with leather. These belts 
are made either for flat or rounded pulleys. We 
may also mention the exhibits of the Lancashire 
Patent Belting and Hose Company, of Manchester, 
whose belts were used on most of the machinery 
in motion during the Show week. 

In our last week’s article on the Preston Show 
we spoke briefly of three exhibits of which we this 
week give engravings on page 79, and of which we 
may now give some further particulars. The first 
of these exhibits is the traction engine shown by 
Messrs. John Fowler and Co., of Leeds, in which 
the leading wheels as well as the hind wheels are 
driven. The two views of the front end of this 
engine, which we give on page 79, will make the 
arrangement clear. The gearing for driving the 


| hind wheels is of the usual description, but on the 





third motion shaft is a chain wheel from which a 
pitch chain «a extends to a chain wheel b fixed at one 
end of a shaft c, which extends across the boiler 
under the crosshead guides. At the other end of this 
shaft is another chain wheel d, from which a pitch 
chain extends to a chain-wheel e, fixed at one end 
of a short shaft situated under the smoke box. 
At the opposite end of this shaft is a pinion f, 
which gears into a spur-ring g, forming part of a 
drum which revolves in bearings carried by a cast- 
ing fixed under the front end of the boiler. Within 
this drum is slung a gimbal joint, the pins h of 
which connect it to the axle i, on which the leading 
wheels are free to revolve. The pins / carry bevel 
pinions j, gearing into similar pinions cast on 
sleeves k k, which are placed on the two arms of the 
axle, and which are respectively connected to the 
right and left-hand leading wheels by the driving 
pins shown in our transverse section. By with- 
drawing these driving pins the wheels are left free 
to revolve independently of the driving gear, and 
the engine becomes an ordinary traction engine, 
with the hind wheels only driven. The arrange- 
ment of bevel pinions just described constitutes 
a compensating gear, allowing the two leading 
wheels to revolve at different rates when the 
engine is turning a curve, while the manner in 
which the axle is coupled to the drum allows the 
former to tilt freely, as may be required to suit 
inequalities of the road. The whole arrangement 
of the gear is very ingenious, and, as we stated last 
week, Messrs. Fowler have tested the hauling power 
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of the engine carefully, and are well satistied with 
the results. 

Another exhibit which we illustrate on page 79 is 
the latest form of Messrs. Aveling and Porter's 
spring wheel for traction engines, as shown by them 
at Preston. It will be remembered that in the ex- 
amples of the wheel exhibited at the Smithfield 
show last December, and illustrated by us at the 
time (see page 538 of our last volume), the springs 
which gave the elasticity to the wheel could act in 
compression only, they being arranged in pairs, and 
the two springs of each pair being opposed to each 
other. Messrs. Avelingand Porter have now greatly 
improved on this arrangement, by so connecting 
the springs to the inner and outer rims, that each 
spring can act either in tension or compression, the 
whole of the springs being thus at all times available 
for work. The mode in which the springs are 
coupled up is clearly shown by our views on page 
79, from which it will be seen that each spring has 
a plug of cast steel screwed into each end of it, this 
plug taking firm hold of the coils of the spring ; the 
mode of fixing is, in fact, similar to that adopted for 
the springs of a Richards indicator. To each plug 
an eyebolt is secured as shown, these eyebolts being 
traversed by pins whichcouple the endsof the springs 
to the outer rim of the wheel and to castings at 
the outer ends of the spokes respectively. Messrs. 
Aveling and Porter have now put their spring 
wheel through most severe and prolonged trials, 
and we are glad to say that the arrangement has 
fully justitied the favourable opinion we expressed 
of it when it was first introduced. 

The third exhibit illustrated on page 79 is the 
vertical Otto gas engine shown by Messrs. Crossley 
Brothers, Limited, of Manchester. This engine is 
rated by the makers at ‘‘5-man” power and it is 
capable of developing one-horse power on the brake. 
The whole design isa particularly neat one, but the 
chief novelty about it is the arrangement of the 
governor, which is one designed by Mr. H. P. 
Holt. This governor consists simply of a bell-crank 
lever hinged to the reciprocating slide, the vertical 
arm of this lever having projecting from it a pin on 
which a ball weight can be adjusted, while the 
horizontal arm is so propottioned that when the 
parts are in the position shown by our perspective 
view its free end is directly opposed to the small 
spindle of the gas admission valve. At each re- 
ciprocation of the slide valve the bell-crank lever 
receives what may be described in homely language 
as a ‘kick up,” and if on the return of the valve the 
parts have resumed the position shown in our engrav- 
ing the horizontal arm of the bell-crank acts on the 
gas admission valve and admits a charge into the 
cylinder. If, however, the engine is running at 
too high a speed, the horizontal arm will not again 
the position shown in time to act on the gas valve 
but will clear the spindle of the latter, and conse- 
quently no gas will be admitted during that stroke 
By altering the position of the ball weight above 
mentioned, the period of oscillation of the governor 
and consequently the speed to which the engine is 
kept, can be readily adjusted within certain limits. 
The arrangement is an exceedingly ingenious and 
simple one, and it is probable that Messrs. Crossley 
may apply it to their other gas engines in place 
of the centrifugal governor now used. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3, 1885, 

NINETY per cent. of the commercial failures of the 
past six months has been made up of trades doing 
business on a capital of less than 5000dols. The 
average has been 200 per week. These small failures 
will continue until the surplus is destroyed. Last 
week orders for 55,000 rails were placed in Pennsyl- 
vania mills at 26dols. to 27dols. Several railroad 
builders are on market for material, among them the 
builders of the Vanderbilt lines, for rails, lumber, &c. 
Southern roads are also in market; announcements 
have been made of the proposed construction of 1100 
miles of road. Three locomotive works have received 
orders amounting to fifty locomotives ; but little busi- 
ness is done in new rolling stock owing to dull traffic. 
The accumulation of idle capital increases at all 
financial centres, and desirable opportunities for in- 
vestment are extremely rare. The curtailment policy 
is destined to be followed by an expanding demand, 
and manufacturers are carefully observing every chance 
in the commercial situation with a view of anticipating 
any upward movement. A great deal of railroad work 
will be done in this city and throughout the State 
during the next twelve months. Six thousand new 
houses will be erected during the present calendar 
year within the city limits. Southern enterprise finds 
abundant encouragement in the construction of short 
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railway lines, the building of small shops and factories, 
and the development of numerous small industrial 
enterprises. Several important railway, sewer pipe, 
elevated road, bridge, and cable road work contracts 
were let during the past month, and work will be begun 
at the end of the next fortnight. Immigration pours 
into the thinly-settled sections, and railway schemes are 
springing up, looking to the furnishing of rail facilities 
in the newly-settled regions. Bridge-builders have 
inquiries for a large amount of bridgework. All 
structural mills are increasing in orders slowly, and 
there are prospects of a large increase in business 
during the summer, The rolling mills have entered 
upon their — season. ‘The coal trade continues 
extremely dull. Quiet prevails at all ship and boat- 
yards, A pipe line contract calling for 250 miles of 
pipe between Pitsburgh and Philadelphia has just been 
placed. 
PHILADELPHIA, July 11. 

Already a more liberal movement in iron, steel, 
hardware, lumber, and building material has set in. 
Numerous small lots of English Bessemer and Scotch 
irons and spiegeleisen have been taken. Manufactured 
iron is also selling better in small lots. Small steel 
rail orders are frequent; inquiries were received 
yesterday for 30,000 tons ; bottom prices are 26 dols. 
Four converters to make steel by the Clapp-Griftiths 
process are to be erected this autumn, A steel works 
of large capacity will be put up during the next twelve 
months to make steel by the Davy process, at or near 
Sharon, Pennsylvania, 70 miles north of Pittsburg. 
Despite the depression in the iron trade, much im- 
provement is taking place in plants. Crude iron is 
selling at 15 dols. for forge and 16 dols, to 18 dols. for 
foundries ; nails, 2.00 dols.; bars, 14 to 1} cents ; 
plates and angles, 2 cents; beams and channels, 
3 cents. Exports of refined and crude copper since 
January 1, 50,000,000 lb. ; selling price, 11} cents. 
Tin plates are in active demand. Consumption of tin 
throughout the country, 5000 tons ; since January 1, 
Straits, 214. The effort to control the English tinplate 
production has favourably reacted on prices, as stocks 
are moderate. The railroad returns continue unsatis- 
factory. Rumours are thick over the possible retire- 
ment of Vanderbilt from railroad affairs. The New 
York Central Railroad will then pass into the hands 
of London bondholders, and the Vanderbilt interests 
in the three Pennsylvania properties will pass into the 
hands of local competitors. The trunk line managers 
are still endeavouring to patch up a peace. A great 
deal of new mileage is projected. Money is ready, and 
organisations are completed. Delay is due to dull 
trade. Locomotive works are securing orders enough 
to run one-third to one-half capacity. Coastwise 
tonnage will occupy the attention of shipbuilders quite 
fully during the next four months. 


WIND FORCE AND VELOCITIES. 
To THE Epiror OF ENGINEERING. 

Sir,—Referring to the letter on ‘‘Wind Force and 
Velocity,” ty Mr. Horatio Phillips, in your last issue, I 
fully agree that it is not ‘“‘to the credit of our scientific 
societies that the little knowledge we possess on the sub- 
ject should be confined to the results of a few hole-and- 
corner experiments.” One of our scientific societies did 
begin to show some appreciation of the value of the work 
waiting for some one to do, for the benefit of engineers in 
particular, and the world in general, by experimental re- 
search in such matters. I refer to the Institution of 
Mechanical Engineers. I am told that the Institution 
has completed its researches on some subjects, and is now 
wanting to start research on other subjects, and has asked 
the members to suggest fresh subjects for research, and I 
suppose is short of suggested subjects. Surely here is a 
subject on which knowledge is sadly wanted, and this 
want could be easily remedied by a Research Committee 
of this Institution at a very small expense, and in a way 
which would settle the question beyond doubt or dispute, 
and so add to the usefulness of our profession, and save 
money, and even lives in some cases. 

Yours obediently, 


London, July 20, 1885. M.I.M.E. 








KINGDON’S TANDEM ENGINE. 
To THE Epitor OF ENGINEERING. 

Sir,—Referring to the very full and explicit notice 
which you were good enough to insert in your last issue, 
will you permit us to point out with reference to your 
paragraph as to the distribution of steam in the Kingdon’s 
patent tandem engine, that we do not think it is only in 
the case in engines with one crank that there is consider- 
able advantage in obtaining a uniform effort on the 
crank- pin, inasmuch as with an unequal effort great 
additional strain is thrown on the working parts, and we 
helieve this to be one of the most fruitful sources of the 
fracture of cranks in compound engines. 

We also consider that this engine may fairly claim to be 
& compound, and to possess the full advantages obtainable 
by that system. Inasmuch as there is no receiver or in- 
termediate cylinder, as in the case of three-cylinder com- 
pound engines, we think that it is obvious that there 
must be less friction and cooling surface, and conse- 
quently less ineffective loss of heat, than in the case with 
engines of either of the above types. 

We would also submit that the duty given out by any 








steam engine is dependent upon the amount of heat which 
is converted into useful work, and do not consider that 
there can be any material difference between the result 
obtained when the expansion is mainly confined to one 
cylinder, or distributed between two or more. 
We are, dear Sir, yours faithfully, 
SIMPSON AND DENISON. 
Dartmouth, South Devon, July 21, 1885, 


LUBRICATING CRANK-PINS. 
To THE Epitor oF ENGINEERING. 

Sir,— As subscribers for many years to your valuable 
periodical we shall esteem it a favour if you will inform us, 
through the medium of your paper or otherwise—whether 
you know of any good and reliable method of lubrication 
for the crank-pin and other parts of a steam engine so as 
to avvid any stoppaye whatever more than once a week 
The present need of such an arrangement we find is much 
inquired after; and we shall esteem any help youcan give 
us in the matter. 

Yours truly, 
R. and W. 

[The system of wiper lubricators employed in marine 
practice would, we presume, meet our correspondents’ re- 
quirements, Can any of our readers suggest anything 
better ’—Ep. E.] 


SHIPS’ PUMPS 
To THE Epitor OF ENGINEERING. 

Sir,—I notice in the list of patents, published in your 
paper on the 3rd of July last, a description of a patent 
pump (No, 1586) by Messrs. F. Ball and W. Harton, and 
it occurs to me to mention that we have for upwards of 
twenty years a similar pump which we fit on board our 
vessels as a hand pump. 

Yours truly, 
H. G. Gourray. 





— ——— — | 
LAUNCHES AND TRIAL TRIPS. 
On Wednesday, June 24, the new twin-screw passenger | 
and tug steamer Empress, built by Messrs. Cox and Co., | 
Falmouth, for Captain P. Thomas, of the same port, had | 
her official trial trip. She is 80ft. by 15} ft. by 83 ft., | 
and is fitted by her builders with two pairs of compound | 
engines with cylinders 10in. and 18in. in diameter and 
141in. stroke, all the pumps being worked by an auxiliary | 
engine with cylinders 7 in. in diameter, and steam being | 
supplied at 901b. pressure by a steel boiler 8 ft. %in. in | 
diameter by 8ft. 10in. long. On trial her draughts were | 
4ft. 4in. forward and 5ft. 10in. aft, and displacement | 
80 tons. The collective mean indicated power being 168 | 
horse- power, and the speed 10} knots. 


On the 13th inst. Messrs. Cochrane, Hamilton, and } 
Co. launched from their shipbuilding yard at Beverley | 
two iron twin-screw steamers of about 200 tons burthen, 
built to the order of Senor Juan de Longa, of Bilbao, and 
intended to run in the local coasting trade. The engines 
are twin-screw, of 36 nominal horse-pewer, with one of | 
Cochrane’s patent tubular boilers of the latest type, | 
having two horizontal furnaces. Both engines and boilers | 
are supplied by Messrs. Cochrane and Co., of Birkenhead. 
The vessels were named the Va y Ven and Ven y Va. 
Both vessels and machinery have been designed and built 
under the superintendence of Mr. James Rode, consulting 
engineer, of Liverpool. 


Messrs. Robert Duncan and Co., Port-Glasgow, on 
Tuesday the 14th inst., launched an iron sailing barque 
named the Ochtertyre, a vessel of 1300 tons net register, 
with a carrying capacity of 2100 tons. She measures 
235 ft. by 36 ft. by 214 ft., and is owned by Mr. Hugh 
Hogarth, Ardrossan, 


Glasgow, launched the Arctic Stream, a handsome iron 
barque of 1500 tons register, and having a carrying 
capacity of 2350 tons. She has been built to the order of 
Captain Polson, late of the British and Burmese Steam 
Navigation Company, and is intended for the ‘‘ Stream 
Line” of sailing ships under his management. She 
measures 248 ft. by 38 ft. by 23 ft., and like her sister 
ship, the Gulf Stream, launched from the same yard last 
year, is being fitted out with all the latest improvements, 
such as steel double topsail and topgallant yards, double- 
powered capstans, Sir William Thomson’s compasses and 
deep-sea sounding apparatus. She is to be employed in 
the East Indian trade. 

Messrs. William Simons and Co., Renfrew, on Wed- 
nesday, the 15th inst., launched the first of two hopper 
dredgers, ordered for the Belfast Harbour Commissioners. 
The hopper of this vessel has a capacity for 800 tons of 
its own dredgings, which can be filled at the rate of 
400 tons per hour. When loaded the vessel will steam 
and deposit the cargo at a rate of nine miles per hour, the 
one crew being available for dredging and for sailing the 
vessel as required. There are two pairs of surface-con- 
densing engines of 600 horse-power indicated, fitted with 
allthe recent improvements, including Tangye’s high- 
speed regulating governors, steam-starting valves, &c. 
The vessel has been constructed under the direction of 
Mr. T. R. Salmond, engineer to the Belfast Harbour 
Board, and formerly of the Clyde Trust. 

Messrs. Russell and Co., Port-Glasgow, launched, on 
the 15th inst., a full-rigged sailing ship named the Clan 
Macpherson, a vessel of 1600 tons net register, and 
measuring 260 ft. by 38 ft. 3in. by 28ft. 3in. She has 
been built to the order of Messrs. Thomas Dunlop and 

‘ 


Sons, Glasgow, for their ‘‘ Class Line” of sailing vessels, 
and is_to be engaged in the East India trade. 





On the same day, the steel screw steamer Vaiturna, 
built by the Grangemouth Dockyard Company, and en- 
gined by Messrs. Dunsmuir and Jackson, Glasgow, had 
her official trial trip on the Firth of Forth, rounding the 
Bass Rock and the May Island, and obtained a speed of 
13 knots per hour. The steamer, which is intended for 
the passenger trade at Bombay, measures 177 ft. over all 
by 26 ft. Gin. by 17 ft. to the awning deck. She has 
been fitted with all the most recent improvements, in- 
cluding an electric light installation by Messrs. King, 
3rown, and Co., Edinburgh. The engines have cylinders 
of 21 in. and 42 in. in diameter, respectively, with piston 
stroke of 30in., and they are supplied with steam from a 
large steel boiler at a pressure of 115 lb. per square inch. 
They indicated 610 horse-power during the trial trip. 





On the 17th inst. Messrs. Fullarton and Co., Paisley, 
launched an iron screw steamer named the Quinta Her- 
mora, built to the order of Marquis de Monroy, of 
Sevilla, Spain. The vessel, which is about 140 tons 
register, is partly intended for Spanish coasting trade and 
partly for pleasure excursions for the Marquis and his 
friends. Besides the ordinary cabin for captain and 
officers, which is aft under a quarterdeck, there is a large 
bridge-house amidships with a saloon and state-room, 
fitted up internally as in a first-class yacht. The engines 
are compound surface-condensing of 30 nominal horse- 
power, with a horizontal tubular steel boiler, Duncan’s 
patent propeller, &c., and will be supplied by Messrs. 
Ross and Duncan, of Glasgow. The vessel and machinery 
have been built under the superintendence of Mr. James 
tode, consulting engineer, of Liverpool. 


On Saturday, the 18th inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company (Limited), launched from 
their yard a large steel screw steamer built to the order of 
Mr. E. Leetham, of Hull. The dimensions of the vessel 
are as follows: Length, 300 ft. ; breadth, 42 ft. ; depth to 
floors, 20 ft. The engines are on the three-crank triple 
compound system of 250 nominal horse-power, with two 
large steel double-ended boilers to work at 150 lb. pres- 
sure. The machinery, which has also been made by the 
builders, is the fifteenth set on this system turned out by 
them. 

The trial trip of the s.s. Emilie took place on Saturday 
afternoon, July 18. She will carry about 2400 tons dead- 
weight on a shallow draught of water, and has four very 
large hatchways capable of admitting machinery and 
bulky cargo of the largest description. There are no 
beams in the holds, and consequently large machinery, 
boilers, locomotives, torpedo boats, &c., can be admitted 
with the greatest facility. The engines are built by 
Messrs. Blair and Co., and are of the triple expansion 
type. During the runs over the measured mile they 


| worked with remarkable smoothness, and the vessel at- 
| tained a mean speed of 10? knots. 


The s.s. Ormerod, built to the order of Colonel Thursby 
and the examiners of Burnley Colliery, by Messrs. Oswald, 


| Mordaunt, and Co., of Southampton, ran a very suc- 


cessful trial on the measured mile in Stokes Bay on 
Saturday, the 8th inst. On the measured mile the speed 
attained with 80 lb. of steam and 70 revolutions was 
9 knots. Owing to a lumpy sea and a strong wind, the 
vessel being light, she could not be driven at her full 
power, which, with full pressure, would be about 90 to 95 
revolutions. The ship’s frames were started on April 16 
last, and the ship was launched on June 27. The engines 
and boiler are built by the same firm ; the engines are in- 
verted surface condensing compound with cylinders 21 in. 
and 42 in. diameter and 30 in. stroke. There is one large 
steel boiler of 100 1b. pressure. 


There has just been launched from the yard of the 
Sunderland Shipbuilding Company (Limited), a finely 
modelled screw steamer, named Semiramis, built to the 
order of Mr. William Watt, of Helensburgh. The leading 
particulars of the vessel are: Length between perpen- 
diculars, 152 ft. 6 in. ; breadth, 23 ft. 6 in. ; and depth, 
14 ft. 3in. The engines are by the North-Eastern Marine 
Engineering Company, Limited, and have cylinders 
20 in. and 38 in. by 27 in. stroke. 


The screw yacht Salamander, which has just been 
built by Messrs. Schlessinger, Davis, and Co., of Wall- 
send-on-Tyne, proceeded on Tuesday last to sea for a pre- 
liminary trial trip. The dimensions of the yacht are as 
follows: Length, 120 ft.; breadth, 20 ft.; depth, 10 ft. 
6in.; tonnage, 211 ¥.M. The engines are of .the 
‘“* Perkin’s” triple-expansion type working at a pressure 
of 500 1b. per square inch. ‘The cylinders are 7{in., 
15! in., and 222 in. in diameter by 15 in. stroke, and will 
work at about 140 revolutions per minute. At no time of 
the trip, however, was the full pressure worked, the gauge 
rarely showing more than 300 lb., it not being considered 
desirable to press the engines to the full power. Never- 
theless after several trials on the mile the average speed 
obtained was nearly 9 knots per hour. The steering 
gear is supplied with steam from a generator in the 
engine-room. This generator is the invention of Mr. 
Perkins, and is a wrotght-iron vessel containing a 
coil through which a current of high-pressure steam 
passes, generating steam from the water outside the cvil 
to 60 Ib. or 80 lb. pressure. The yacht has been built to 
the order of Mr. Frederick Power, of London, and after 
the trial proceeded at once to the Thames. 
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BRADLEY AND CRAVEN’S BRICKMAKING MACHINE. (See page 80). 














BLACKSTONE'S CORN MILL. (See page 73). WOGD’S CORN MILL. (See page 73). 
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NTRAL STATION AT STANTON-STREET, NEW YORK. 


Page 86.) 





Fig. 1. 
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ENGINEERS IN AUSTRALIA. 


In connection with the subject of the recent 
inquiry by a Select Committee of the Legislative 
Assembly of New South Wales, into the purchase 
of rolling stock, &c., for the Government rail- 
ways and tramways of the colony, to which we 
referred in our issue of April 10th, there is one 
feature of the case which—as illustrative of the 
treatment to which officials in the public service of 
the Australian Colonies are exposed — calls for 
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special notice, not only in the interests of those now 
in the Works Departments of these colonies, but of 
those younger members of the profession who may 
contemplate entering the service, and to whom it is 
of importance to know beforehand the conditions 
under which they would have to work. 

If the railways and other important engineering 
works in those countries were private undertakings, 
the condition of things we are about to notice 
might be passed over as of minor importance, and 
as certain to be speedily corrected by the working 
of the well-established commercial principle—that 
to secure the services of upright and able officials 
fair and proper treatment of them is essential ; 
although it is hardly possible to conceive that a 
state of things so opposed to the true interests and 
credit of any commercial undertaking could have 
occurred under the adminstration of any private or 
public company. 

But as the railways and other important engineer- 
ing works in our Australian possessions are in the 
hands of Governments invested with the status 
attaching to their being integrant parts of the 
British Empire, whilst, at the same time, the 
officials on whom devolves the duty of carrying on 
the work, hold their appointments by commission 
from the Governors, for the time being, of the re- 
spective colonies, as representatives of the Queen, 
acting under the advice of the Executive Council of 
each colony, these officials are public servants of 
the State, whose character and welfare are of gene- 
ral public interest and concern. Any improper 
treatment to which they may at any time be exposed 
is, therefore, a fitting subject for public notice. 

The instance we are about to deal with is, we re- 
gret to say, not an isolated case. The unfortunate 
state of things which it exemplifies, as existing in 
the Railway Department of New South Wales, has 
been of long standing. Nor is it confined to that 
colony alone. For many years the anarchy and 
confusion in the Railway Department of Victoria, 
due to the operation of like pernicious influences, 
brought its working, as is well known, well-nigh toa 
dead-lock, and led recently to a special board of 
management being constituted with the object of 
placing its administration beyond the control 
of political parties—a step which it is to be 
hoped will in due course result in a healthier state 
of things. The illtreatment and persecution to 
which the locomotive engineer of the South Aus- 
tralian railways was recently subjected, which 
was exposed in the course of the numerous Parlia- 
mentary inquiries to which it led, and finally re- 
sulted in the re-establishment of the locomotive 
engineer in his position, and the transference of the 
then Minister for Public Works to another portfolio, 
exemplifies the operation of like baneful political 
influences in that colony ; while rumours of acts of 
injustice to officials of long standing in the Public 
Works Department of Queensland and other colo- 
nies, which reach us while we write, evidence con- 
clusively the widespread existence of the evils to 
which we refer. 

In reference to the case with which we are now 
more immediately concerned, it will be remembered 


| that one matter which received the condemnation 


of the Parliamentary Committee of New South 
Wales, was the ordering by the Commissioner for 
Railways, with the sanction of the Minister for 
Public Works, of 200 ‘*dump cars,” or side tip- 
wagons, at a cost of close upon 40,000/.—to be 
constructed after the pattern of a sample “ car,” 
purchased from an American firm at a cost of 225/., 
which car, together with those supplied to the Go- 
vernment after its pattern, was found by the Com- 
mittee, on the evidence taken before them, to be 
‘* unsuitable for the present conditions of the railway 
requirements.” They also found, ‘‘ that the officers 
immediately responsible for the safe and satisfactory 
character of the rolling stock were not consulted 
before the contract for the 200 additional cars was 
agreed upon.” The character of the transaction 
was further indicated, as will be remembered, by 
the remark of the Committee, that ‘‘to make an 
agreement such as this in the injudicious manner 
apparent from the evidence, and where such a large 
expenditure of public funds as 38,0001. is involved, 
is, in the opinion of your Committee, a most objec- 
tionable proceeding. Your Committee find that 
it was agreed that these cars were to be made in the 
colony, whereas the different parts are being im- 
ported from America and are merely being put 
together here, which is an evasion of the spirit of 
the agreement.” 

As may readily be imagined, a transaction open to 
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such condemnation necessitated some explanation on 
the part of those on whom rested the responsibility 
for the giving of the order ; and it is in consequence 
of the course taken by the Minister and the Com- 
missioner for Railways, in attempting to explain 
away their share in the transaction by throwing 
responsibility on the officers of the Locomotive 
Department, that a case of improper treatment of 
public servants has, as it seems to us, arisen which 
calls for public notice and condemnation. This 
opinion is based on an examination of the evidence 
taken before the Committee, which has just been 
published in full, and in regard to which we do not 
hesitate to say that no one can rise from a careful 
reading of it with any other impression than 
that the officers of the Locomotive Department were 
placed in an entirely false position by the course 
followed by the Minister and the Commissioner in 
the matter. 

In order that the relations and responsibility of 
the parties to the transaction may be the better 
understood, it may be well, in passing, io state, 
that the Minister, under the official title of ‘‘ Secre- 
tary for Public Works,” is political head of the 
railway and other works departments of the colony, 
and, as such, is a member of the Cabinet and of the 
Executive Council. As ultimate and responsible 
head of the Public Works—without whose authority 
no important act in connection with the depart- 
ments under his control can take place—one would 
reasonably expect that all matters which were 
worthy of his personal attention would be done in 
the most formal and business-like manner, and 
that to him, of all persons, every official in those 
departments would naturally look for justice and 
fair play. 

The position of Commissioner for Railways is a 
peculiar one. At times the office is vested in the 
Minister for the time being. Sometimes in the 
under secretary for Public Works. At other times, 
as at present, it is held by a salaried officer in a 
distinct and separate office. By the Railway Act 
the Commissioner for the time being is constituted 
a ‘* Corporation sole,” to sue and to be sued on 
behalf of the Government. He is also invested 
with statutory powers to execute railway contracts, 
or agreements, on its behalf. He is further invested 
with administrative control over the various branches 
of the Railway Department, but his functions in 
this respect are practically limited to the ‘“‘ existing 
lines,” or, in other words, the lines opened for 
traftic—the construction of new lines being, as they 
have been from the first, under the immediate 
charge and direction of the Engineer-in-Chief for 
Railways. In virtue of the powers vested in him 
under the Act, the Commissioner is, of course, in a 
position to exercise control over the terms of con- 
tracts for materials required in the working and 
maintenance of the railway, but it would be ex- 
pected that, in contracts for rolling stock, at all 
events, he would be careful, as a matter of common 
sense and fair play, to allow the technical ofticers 
responsible for its proper construction and safety 
the opportunity of freely expressing their opinions 
and making suggestions, with the object of enabling 
them properly to supervise and control the execu- 
tion of the work, before binding the department to 
important contracts of that kind, and so avoid 
placing the engineers in the invidious position of 
having to interpret agreements drawn up in vague 
and impracticable terms. 

As disclosed by the evidence, both the Minister 
and the Commissioner were desirous, for various 
reasons, which they elaborated before the Com- 
mittee at considerable length, but, as seems to us, 
with little cogency, of placing in the hands of the 
firm of car-makers in America already referred to 
—whom the brother of the Colonial Treasurer (or 
Finance Minister) represented as local agent when 
the sample vehicle was purchased—an extensive 
order for these vehicles. A report had, however, 
been received from the acting locomotive en- 
gineer—the locomotive engineer being then absent 
from the colony on leave—in reference to the 
sample vehicle, which was not favourable to its 
adoption for traffic purposes. It was not unnatural 
therefore that the Minister should desire, before 
taking further action in the matter, to fortify his 
position by a personal examination and trial of the 
sample wagon. A meeting of the officers of the 
Railway Department was accordingly convened, 
though, apparently, in a somewhat informal man- 
ner, to attend the Minister on the occasion. No 
expression of their opinion appears, however, to 
have been invited either by the Minister, or by the 
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Commissioner, either then or subsequently, as to 
the result of the trial and examination. Yet, not- 
withstanding this, the circumstance of their having 
been present was advanced by the Minister, when 
called upon by the Committee for an explanation 
of the transaction, as a reason for holding the loco- 
motive officers responsible for the defective con- 
struction which the evidence disclosed as existing 
in the wagons supplied. 

The informal nature of the meeting is shown by 
the answer of the Minister to a question asked by 
the Committee. The question and answer were as 
follows : 

**Do you know whether they ” (the locomotive officers) 
*‘were asked to examine the car personally ?”—‘‘ They 
were not specially asked to make any examination, or to 


give any report, or to advise in any way; but they were | 


present, and were freely conversing with me, and I con- 
sider it was unnecessary tu ask the question. Had our 
positions been changed, I should have felt it my duty to 


have pointed out to my chief any defects that I observed.” | 


Such an avowal on the part of the Minister at | 


the head of an important Government department 
as to the happy-go-lucky way of conducting business 
at the public expense is certainly remarkable, and 
it is hardly consistent with the honour and position 
of a ‘minister of the Crown” to seek to throw 


upon the technical officers of the department the | 


onus of the situation caused by his own act, and by 


the neglect either of himself or of the Commissioner, | 


to obtain in a business-like and official manner the 
opinion of those officers before entering into the 
contract. 
to call as a witness against his fellow-otticers (as 
it appears from the evidence he did) the engineer of 
another branch of the Railway Department in sup- 
port of his (the Minister’s) contention that the 
locomotive officers had evaded their duty in not 


volunteering an expression of their opinion on the | 


occasion. Such proceedings are not calculated to 
contribute to that harmonious working of the de- 
partment which is so essential to the proper and 
safe conduct of a railway, and we cannot but think 
that any engineer imbued with a proper sense of 
what was due to his position or to his fellow-ofticers 
would allow himself to be made a party to sucha 
proceeding. 
doubt that his expression of opinion would, if un- 
supported, have little weight under the circum- 
stances, thought proper to call to his aid the wit- 
ness already referred to, who appears to have been 
in attendance on the Minister on the occasion, but 


who, nevertheless, as not belonging to the locomo- | 


tive branch, seems to have thought himself not 
only free of responsibility in the matter, but even 
at liberty to criticise the conduct of his fellow- 
officers. In justice to both the Minister and his 
witness, we give the question and answer verbatim 
as follows: 

‘* Would you consider that any officer present who saw 
anything that was decidedly deficient would fail in his duty 
unless he called attention to it?”—‘‘ Certainly ; I know 
the acting locomotive engineer in speaking of the dump 
car—of the under carriage particularly—drew attention to 
the style of it and pointed out how simple and good it 
was, and that it was all that was necessary for a car of 
that description to carry goods.” 


At a subsequent meeting the chairman of the 
Committee, having read the above question and 
answer to the acting locomotive engineer, asked if 
he desired to make any explanation and received 
the following reply : 

‘* Any officer of the department would naturally call at- 
tention to anything defective or dangerous, but I had 
already done that in my minute of April 17, 1883, as I 
have said before, and if done so again on 
that occasion I should have been offensive ; I consider 
I should have been forcing my views on the Minister. 
I would have run the risk of being checked ; in fact I have 
been checked for doing my duty in that particular re- 
spect.” 

We leave it to our readers to form their own 
opinion as to whether there was or was not, in the 
circumstances, the neglect of duty contended for by 
the Minister, but, either way, we are of opinion that 
no stronger evidence could be afforded of the false 


position in which the technica] staff are placed, or | 


of the unsatisfactory relations and want of confidence 
existing between them and the individuals for the 
time being in power as the outcome of the pernicious 
influences at work. 

As regards the Commissioner’s share in the matter 
and the part he took in endeavouring to fasten upon 
the locomotive engineers responsibility not war- 
ranted, as seems to us by the circumstances, we 
need only quote one answer given by him to a ques- 


Neither was it becoming of the Minister | 


The Minister, however, feeling no} 


tion put by the Committee as to whether any ofticer 
in the Locomotive Department was referred to, to 
say if the sample car was safe, before the order for 
the 200 additional cars was given. The Commis- 
sioner’s answer on that point was as follows : 


‘*T was particularly careful, in making the contract, to 
stipulate that the cars supplied should be to the satisfac- 
tion of the locomotive engineer—that all its details as 
regards its draw gear and its buffer arrangements should 
be in strict accordance with the requirements of our loco- 
motive engineer. If it should turn out that the stock has 
not been supplied to the satisfaction of the engineers—if 
they have any doubt as to the stability of the draw gear 
—it will be their duty to bring it under my attention, and 
I shall call upon them to show cause why they did not 
| provide for the due stability of all these working parts.” 





| But as, in reply to the next question put by the 
Committee, the Commissioner admitted, although 
in somewhat halting terms, that the officers con- 
cerned had not been specially made aware, prior to 
the giving of the order, of his desire to have the 
|additional vehicles manufactured, and that pro- 
vision for the proper connection of the bodies to 
the wheels was *‘ not embodied in any formal docu- 
ment between the Government and the contractor,” 
| but was left toa “general stipulation” —taken in 
conjunction with the fact that the vehicles were 
| constructed in America beyond the observation of 
the locomotive staff, and merely put together in the 
colony——-we fail to see how the opportunity was 
afforded the engineers for ‘‘ providing for the due 
stability of the working parts,” for which the Com- 
missioner desired to hold them responsible. This 
portion of the case is, however, only in keeping 
with the rest of the transaction, and affords addi- 
tional evidence of the false position in which the 
technical statf are placed when a non-professional 
man, in the position of the Commissioner, attempts 
to deal with such matters. 

Further comment is unnecessary, and we need 
{merely remark, in conclusion, that, in view of the 
| unsatisfactory conditions which are characteristic 
of the public service of the Australian colonies 
under existing political influences, the Governments 
| of these colonies need not be surprised if they fail 
to retain in, and to draw to, their service men of 
character or standing in the profession. 





AMERICAN SHIPBUILDING. 

THE financial and physical collapse of practically 
| the only man in the United States able to build large 
| iron vessels, is in itself a sufficiently singular and 
suggestive text for comment, but the circumstances 
| surrounding the failure of Mr. John Roach render 
| it one of unique importance. 

For many years the vituperative genius of a large 
isection of the American press has found in John 
| Roach its favourite object of assault. It is no part 
| of our mission to determine how much he deserved 
| the blame so untiringly heaped upon him by all 
|except the ultra-Republicam papers. At its best 
|there was undoubtedly a considerable element of 


partisan prejudice in it, as might naturally be ex- | 


|pected. The feeling on the Tariff question has 
| grown to be very bitter within the last decade, but 
'to no other feature of the American protective 
| system has there been a tithe of the angry opposi- 
|tion which the navigation laws invite. To the 
public mind John Roach is the embodiment of 
these laws. He is regarded as the one man who 
profits by a national calamity—who gets himself 
paid by the Government for doing a losing business, 
while American commerce dwindles year by year 
under the operation. His failure now, of the 
genuineness of which there seems to be no question, 
indicates that even the exceptional advantages 
given him have not sufficed to save him from 
the fatality which rests on American shipping. 
American opinion on the lessons to be drawn from 
the failure will, it need scarcely be said, be con- 
flicting. Friends of the Protective idea will insist 
that he failed because he was not protected and 
subsidised enough ; Free-Traders will find in his 
disaster fresh proof that he ought never to have 
been protected at all. The immediate cause of his 
assignment, and the closing of the largest private 
shipyards in America, was indeed not connected 
with the question of trade, but haa he been pre- 
viously prosperous, as was generally supposed, the 
refusal of the Government to accept his vessels 
would not have compelled bankruptcy. 

The close of the Civil War in 1865 found the 
American shipping industry practically destroyed. 
Ten years before, over 75 per cent. of American 
commerce had been carried in American bottoms ; 








the proportion in 1865 was reduced to 11 per cent. 
A variety of causes contributed to this decline—one 
of the most important being the development of 
steam as a motor, and iron as a material, for ships, 
England had been pushing forward this develop- 
ment while the Americans were fighting. When 
peace came, England had not only built a fleet of 
iron vessels with which the antiquated ships of 
America could not compete, but had absorbed most 
of the foreign commerce of American ports. For 
some years after the war the United States did 
little or nothing to repair this great loss; year by 
year the total American tonnage decreased, and 
American dependence upon foreign carriers became 
more absolute. There was little national feeling 
on the subject. The building of the Pacific rail- 
roads, the opening of new and vast tields for invest- 
ment and enterprise in the west, the immense 
business ‘‘ boom’ which inflated values, invited 
capital, and intoxicated speculators ; allthese diverted 
attention from the sea. While men could make 
15 or 20 per cent. on land, they were not likely to 
venture on the ocean fora paltry 4 or 5 per cent., 
particularly when this latter involved severe com- 
petition under unfavourable conditions. It was 
only after the panic of 1873, when the reaction 
from the domestic business fever paralysed in- 
dustry and capital alike, that serious attention was 
turned again to the question of American ships. 

It was about this time, too, that the public began 
to hear of the Naval Ring. Great sums of money 
had been voted to the Navy Department, and these 
had been squandered or stolen in a most shameless 
fashion. It was discovered that millions of dollars 
had failed to procure for the Government what 
thousands of pounds bought for the English Govern- 
ment ; bills for the repairing of a single old wooden 
hulk represented the cost of three or four new 
ironclads ; venality and incompetency ran a swift 
race through all the naval bureaus, and ships which 
could not keep afloat were matched by officials who 
grew rich in a week. In these scandals, John 
Roach bore an unenviable prominence. He was 
the favoured contractor who got most of the jobs. 
It was his bills which made the tax-payer wince 
and marvel. Exposure lessened the evils some- 
what ; the refusal of Congress to grant large sup- 
plies did much more ; but John Roach continued 
to be the favourite of succeeding naval secretaries, 
the persistent suppliant before Congress for sub 
sidies, and the chief spirit of the coalition whic 
maintained the proscriptive navigation laws for- 
bidding Americans to own foreign-built ships. His 
intimacy with the Naval Department, and his in- 
fluence with it, only came to an end with the acces- 
sion of President Cleveland last March. It ceased 
then abruptly, and he is a bankrupt to-day. 

The new Secretary of the Navy was called upon, 
soon after he took office, to receive the despatch 
boat Dolphin from the yard of Mr. Roach, the 
contractor. It was one of fcur vessels ordered by 
his friends in the preceding Administration, and 
the first one finished. The specitications provided 
for a ‘*‘sea speed” of 15 knots per hour, in any 
weather, and that her engines should be of 2300 
horse-power. Four trial trips were made, all in 
smooth water. On the first the steel shaft snapped, 
at 75 revolutions a minute, and the vessel lay help- 
less for two days until a tug came out after her. 
Of the three test trips made this year none were 
successful. In perfectly smooth water, the con- 
sumption of five tons of coal sufticed to pitch the 
vessel out of trim, and this caused the heating of a 
crank-pin before the first test had fairly begun ; 
in the other two trips the voyage was accomplished 
only with streams of water pouring upon the jour- 
nals, and the vibrations of the engines sprung the 
deck floors. In only one trip was the speed of 
15 knots per hour maintained for six hours, and 
this in smooth water is only equivalent to twelve 
‘*sea speed.” The engines never got above 2253 
horse-power for the six hours, and on the final trip 
only reached 1648. Under the old régime this 
failure would not have prevented the acceptance of 
the vessel—indeed, it had been formally accepted 
by the old Advisory Board before the change in 
administration. But the new Secretary of the 
Navy has different conceptions of duty, and it is 
his refusal to accept either the Dolphin, or the more 
expensive and still unfinished cruisers, the Chicago, 
the Boston, and the Atlanta, which has precipitated 
Mr. Roach’s assignment. 

During the ten years from 1873 to 1882, over 
seventy iron ships were launched from Mr. Roach’s 
yards—twenty-seven of them for foreign trade—with 
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atotal tonnage of over 146,000 tons. The closing of 
his yards means almost literally the cessation of 
iron shipbuilding in the United States. What he 
has gained by the favouritism of naval officials in the 
past, he has lost on the other side, apparently, by 
striving to perpetuate the suicidal conditions which 
American navigation laws impose upon American 
shipping. His failure may not be without its com- 
pensating benefit if it shows his countrymen clearly 
the folly of a system which taxes the wealth and 
hampers the industry of a nation to bribe a few 
men to produce articles which are not wanted, at a 
cost which commerce cannot legitimately pay. 





THE WALTHAM WATCH. 
Tuirp Norice, 

THe next machine with which we have to deal in 
connection with this subject is the escape-wheel 
cutting machine, which has six fly cutters mounted 
on horizontal spindles in a cylindrical head. Fifty 
brass blanks, as they are brought from the machine 
by which they are stamped out, are strung on an 
arbor and clamped up together solidly by a screwed 
nut. The work thus assumes a cylindrical form, 
and is mounted in a horizontal position beneath 
the cutters, the latter of course revolving in a ver- 
tical, or approximately vertical, ;lane. The blanks, 
it should be explained, are stamped out of the sheet 
metal, the centre, spokes and rim being thus formed. 
The arbor on which they are mounted is cylin- 
drical, but is split through its length into four seg- 
ments, each one of which fits into an angular space 
between the spokes, and the whole is thus securely 
held when the nut is set up to jam them together. 
The arbor is attached to a spindle mounted on a 
slide, and at the back end of this spindle there is an 
index plate by which the number of teeth to be 
made are regulated. The mechanism in connection 
with this index turns the work at the necessary 
intervals, so as to bring a fresh parrt of the row of 
blanks into position to be opehated on by the 
cutters as required. The wheel fas what is known 
as a club tooth, and in order to orm it six cutters 
have to be used. A certain amount of undercutting 
has to be done, and in order to do this by the re- 
volving fly cutters the latter, instead of in all cases 
acting perpendicularly, rotate in planes inclined 
from the vertical, and are placed either to one side 
or the other above the axis of the work. Two of 
the cutters are of steel, and four of sapphire. The 
table on which the work is mounted is caused to 
travel beneath the tools by a cam on the forward end 
of the machine, the quick return motion being got by 
a steep pitch on this cam. There is also a flat place 
which allows for the work remaining stationary 
while the tool is being lifted clear for the return 
motion. To lift the tool clear in this way a cam is 
used, and this raises the head which contains the 
six tool spindles. All the cutters are driven in turn 
by one horizontal driving spindle. This has a 
pulley on it, and has a separate belt from an inter- 
mediate shaft, the speed of revolution being very- 
nearly nine thousand turns a minute. On the end of 
this spindle is the half of a toothed clutch, the 
corresponding parts being on the cutter spindles, 
and the driving part isbrought into gear with the 
cutter spindle parts in turn in a manner to be de- 
scribed. The cutter spindles are, as we have said, 
mounted in a circular head, to which a weight is 
attached, which hangs below the bench by means of 
a cord. The tendency of the weight is to turn 
the head, but this is counteracted by a catch 
which engages in notches in periphery of the head. 
In this way the cutter is held in position until it 
has finished its allotted task, by which time an arm 
has moved up and pushed the retaining catch from 
its place, thus allowing the weight to pull the head 
round until the catch engages with the next notch 
in the head, which is pitched so as to hold the next 
cutter in its proper position. The lifting of the 
catch is effected by means of a cam actuating a lever 
and connecting-rod, which is attached to the arm re- 
ferred to. It will be obvious, however, that to 
enable the head to turn, the clutch connecting the 
driving and cutter spindles must be disconnected. 
This is done by means of a revolving cam, which at 
the right moment presses a lever attached to the 
clutch. At the enormous speed the driving spindle 
revolves (nearly 9000 revolutions a minute) it is 
necessary to provide some means to prevent the jar 
that would occur in bringing the two parts of the 
clutch together with the cutter part stationary (as 
it naturally is when the cutter is first brought to 
position), and if the driving spindle were rigidly 


keyed to its pulley. The latter is therefore held to 
its spindle by means of a friction cone, and attached 
to this isa second friction cone which will cause a | 
second pulley to come into play to turn the driving | 
spindle. The second pulley runs at the compara- 
tively low speed of between 800 to 900 revolutions 
a minute, and, as has been said, it comes into play 
at the time the head is making a partial revolution 
to bring the following cutter to work. It may be 
said that it would be better to stop both spindles 
and so enter the two parts of the clutch when both 
were stationary, but there would in that case be a 
chance of the points of the teeth on the two halves 
of the clutch coinciding, and in that case they 
would speedily be destroyed when the speed of the 
driving spindle was put on. The arrangement 
friction cones for attaching the driving pulley to the 
spindle has the further advantage of allowing the 
former to slip just at the instant the high speed is 
put on, and this allows the cutter to take up the 
high speed more gradually than if the connec- 
tion were perfectly positive. The machine, like 


copper wire is fed up through a spring chuck, 
which is caused to open to allow the wire to pass 
to the cutters and closes when the latter come into 
operation. The wire is simply cut off square at 
one end and rounded at the other, a groove 
which is necessary to complete the feet being made 
in another tool. These operations are performed 
automatically, the machine going on as long as the 
wire lasts. 

We have now described all the diminutive machine 
tools shown by the Waltham Watch Company at 
the Exhibition. The truly wonderful way in 
which they perform so many intricate and distinct 
operations, with a minimum of attention, and that 
too of an entirely unskilled kind, will have been 
apparent to any mechanic who has followed our 
description. The chief idea left on our mind after 
several days’ study of this exhibit, is a deepened 
impression of the marvellous intelligence of the 
cam. It is by cam motions that all the most intri- 
cate operations are performed, and it is almost 
startling at first to watch the deliberate precision 





most others used for this work, stops automatically 
as soon as it has done its work and wants recharging. 
This is effected by a ratchet wheel having ninety 
notches (this being the number of single operations) 
which works a lever, throwing the main driving 
belt on to a loose pulley. There are fifteen teeth 
to each wheel, and six cuts to each tooth. After 
the operations performed by this machine are con- 
cluded, the wheels are finished, excepting that they 
have to be stoned and gilded. 

The next tool on the bench isa train-wheel cutting 
machine. As these wheels have ordinary epicy- 
cloidal teeth, the machine for cutting them is com- 
paratively simple, and is arranged on the same 
general lines as that last described. Considerable 
skill, however, is required in grinding the cutters 
by hand. 
Waltham factory by a copying machine in which 
the template is about ten times the size of the work, 
so that extreme accuracy is obtained. This is not 
shown at the Exhibition. In this 
cutting machine there is but only one fly-cutter, so 


instance. 


the slide carrying the work traverses beneath it. 
The indexing arrangement is the same as that last 
described. 

The next machine to be noticed is used for cut- 
ting the bevel teeth of crown wheels. The top 


another machine. When in position in the watch, 
the wheels in question perform a double duty, the 
top teeth engaging in an intermediate spurwheel 
which is attached to the setting gear, and the bevel 
teeth (which the machine now under notice has to 
cut) are for turning the stem winder. The wheel, 
with the top teeth cut as we have explained, is 
mounted in the machine by means of an expanding 
chuck attached toa spindle. The latter will swing 
radially in a vertical plane at right angles to the 
horizontal cutter spindle. This spindle with the 
work attached is caused to traverse so as to give 
the length of cut necessary to form the teeth, as the 
cutters revolve in one plane and are not traversed. 
There is also an index, as before described, for regu- 
lating the number of teeth, and the three circular cut- 
ters are mounted inarevolving head, and areactuated 
through serrated clutches, as in the other tools of 
this nature already dealt with. For turning the 
cutter head there is a large ‘* count” wheel which 
is turned by ratchet gear on its periphery, actuated 
by the slide which traverses the work. Three pins 
are placed on the face of this wheel, and these in 
turn operate a lever which acts on aclutch. There 
is a worm and wormwheel always running, and the 
clutch in question takes the motion given by this to 
the cutter head, through suitable connections, and 
this is caused to make the necessary partial revo- 
lution to bring the different cutters into play as re- 
quired. When the ratchet count wheel has -made 
a full revolution (the number of teeth in it corre- 
sponding to the number of operations required on 
the work), a stop is brought into play, and this, by 
means of a lever, throws the friction clutch, by 
which the whole is driven, out of gear and stops the 
machine. 

The only machine on the bench at the Exhibi- 
tion that we have not now. described is that used for 
cutting dial feet by which the dial plates of the 
watch are attached to the movement. This is a 





:m-ll hollow -spindle lathe. A continuous length of 


x 


The operation is done, we believe, at the | 


train-wheel | 


that the head has not to be revolved as in the last | 
The steel blanks are strung on an arbor | 
thirty at once, and the cutter makes the teeth as | 


teeth, or those which are on the periphery radiating | 
towards the centre, have already been cut in| 


with which each part of a machine takes up its 
appointed work at the exact moment of time. 
Watchmaking would seem to us an industry in 
|which special labour-saving tools might be used 
|with the greatest advantage, seeing that it 
|mainly consists of a continuous reproduction of 
| pieces which are exact counterparts of each other, 
jand the work being light the cam can be used 
|in all situations. The Waltham Watch Com- 
|pany appear to have carried the system to its 
|limits. The accuracy with which their machines 
| work, and the unskilled attention required for their 
| manipulation, accounts for the excellent watches 
|that can be produced at so low a rate. Whether 
| Clerkenwell will profit by the lesson now to be 
|learnt at South Kensington remains to be seen, 
but, looking at the question simply from the point 
of view of a mechanician, we should be inclined to 
| say that the old system in which hand labour plays 
|a much more prominent part, can never compete 
with machines of precision, so skilfully designed 
and well made as those we have been dealing with. 

There is another small department at the Exhibi- 
tion in connection with this company’s stand that 
yet remains to be noticed. This is the bench at 
which the hair springs are tested and sorted to 
match the balance-wheels they are to work with. 
This does not appear to attract much notice from 
| the general public, but doubtless it has been duly 
noted by any watchmakers who may be in search 
of a ‘‘wrinkle.” The springs have been previously 
collected and studded ; that is to say, the collet by 
| which they are attached to the balance, and the stud 
affixed for fastening them to the watch, have been 
placedon. It isnecessary forthe more perfect working 
| of thewatchthatacertainstrengthof spring should go 
| with abalance-wheel of a corresponding weight, for it 
| will be easily understood that in such extremely de- 
| licate work, absolute uniformity cannot be reached. 
| Tuo test the strength of the springs a machine is 
jused which consists of a circular metal table 
| mounted on a stand, which has a small hole in the 
|centre through which a spindle projects from be- 
|low. Under this spindle is a standard hair spring 
| which forms a gauge by which the springs to be 
| tested are compared. An index graduated to this 
standard spring is marked round the table. The 
| spring to be tested is attached at its inner end to the 
| spindle, whilst the outer end is fastened to an arm 
|carried by a flat ring encircling the table. This 
| ring is caused to revolve by hand, and the spring 
to be tested is thereby either extended or contracted 
| against the reaction of the standard spring, and its 
| strength thereby ascertained. It now only remains 
ito select a balance wheel of an appropriate weight 
and the whole will work harmoniously. 

After each spring has been allotted to its appro- 
priate balance the two are attached to each other 
and are further tested by being caused to vibrate 
| by being mounted on a machine towhich areattached 
}a standard spring and a balance-wheel, which are 
| known to be accurate. If the vibrations of the two 
|}are synchronous the piece is passed for use. The 
| feature in the machine by which this test is made 
| consists of the standard piece and that to be tested 
| being moved simultaneously and to the same degree 
by one movement of the hand. 

We cannot conclude this notice without ac- 
|knowledging the courtesy shown to us by Mr. 
Bedford, the principal representative of the Wal- 
|tham Watch Company, and also thanking: the 
‘chief mechanician in charge of the exhibit, Mr. 
Burnham, for the assistance he has given us. 


| 
| 
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As a general rule, the following prices are paid 
for electric lighting: Are lamps, 7) cents for an 
evening light, 1 dol. for an all-night light, and 
1 dol. for a day light; incandescent lamps, 1} cents | 
per hour—time to be fixed by a meter. 

For an extinguishment before twelve o’clock of 
the 300 are lamps run all night for the city of New 
York, the United States Illuminating Company | 
are fined by the city 1.40 dols., twice the 
amount paid for the light, and for the extinguish- 
ment after midnight the fine amounts to 70 cents 
per light. 

The Stanton-street Electric Lighting Station.— | 
The Stanton-street station is a model of its kind, 
and is illustrated above and in our two-page engrav- 
ing. Within its walls are grouped apparatus which, 
being the handiwork of the most skilful and in- 
genious mechanics, electricians, and engineers, have 
made it possible to control virtually the lighting of | 
more than a score of square miles of the area of a 
densely populated city from a central station. 
There have been few slips that engineering 
skill could have been expected to foresee, and | 
not one single accident caused by blundering, 
stupidity, or carelessness. From sunrise to 
sunset and from sunset to sunrise there are engi- 
neers in each department, ready at a moment’s 
warning to make what changes are necessitated by 
the neighbourhcod of are wires to buildings which | 
are afire, and to look out for whatever other exi- | 
gency may arise. Discipline and efticiency prevail | 
from bottom to top of the Stanton-street lighting 
station. The station proper consists of a building | 
58 ft. by 100 ft. ; is built of brick, with brown- 
stone facings. The boiler room is 54 ft. by 
57 ft., and there are ten horizontal tubular steel 
boilers, tive on each side of the boiler-room. Each | 
boiler, 66 in. in diameter and 16 ft. long, with a 
heating surface of 1170 square feet, and a fire- | 
grate area of 36 square feet, contains 63 tubes of | 

4 in. in diameter each. These boilers, specially | 
designed for this station, are worked under & pres- 
sure of 85 lb. of steam, and generate each 125 
horse-power, with a consumption of 22 Ib. of coal | 
an hour per horse-power. Near the partition-wall | 
which separates the engine-room from the boiler- | 
room, are two large chimneys, which furnish the | 
draught for the boilers. The flue in this chimney | 
is 3 ft. by 6 ft. and 100 ft. high. In connection | 
with the boilers there is a Berryman heater, using | 
the exhaust steam, which feeds them with water of a | 
temperature of 200 deg. Fahr. | 

The engine-room, next to and communicating | 
with the boiler-room, is 54 ft. wide, 51 ft. long, | 
and 28 ft. high. On one side of the engine-room | 
are located the steam engines, four in number; | 
they are of the Corliss type, built by Watts, Camp- 


» 
o 





| laid upon Portland cement. 


bell, and Co., of Newark, New Jersey, U.S.A. 
Three of these engines have a cylinder diameter of 
24 in. and 42 in. stroke, and two of them are 
coupled together, whilst the other runs alone. The 
fourth engine has 18 in. cylinder diameter and 
42 in. stroke. The two engines coupled together 
are run up to 600 horse-power, and have a common 
main fly-wheel 20 ft. in diameter, 5 ft. wide, and 
weighing 20 tons; they drive a 7 in. steel jack 
shaft, making 175 revolutions per minute. The 
belt used on this shaft is 60 in. wide and 120 ft. 


| long, being the largest belt in operation in the city 


of New York, and the largest but one in the world. 
The mason work supporting the fastenings of the 
7 in, jack shaft is put down to a depth of 10 ft. 
Tron plates 4 ft. by 
5 ft. on the top of this masonry support the boxes 
for the shaft ; these are firmly bolted to the masonry 
beneath, and form a very substantial foundation. 
From the extension of this shaft the dynamo ma- 
chines in the lower dynamo room are driven, as 
will be described more fully below. The third 
engine of 24 in. cylinder and 42 in. stroke, running 
up to 300 horse-power, with a fly-wheel 20 ft. in 
diameter and 42 in. wide, drives a 5 in. line of 
shafting from which the power for the dynamo 
machines on the right hand side of the upper 
dynamo room is received, The fourth engine, with 
a fly-wheel 18 ft. in diameter and 32 in. wide, and 
running up to 200 horse-power, transmits the power 
in a similar manner to the dynamo machines in the 
upper dynamo room on the left-hand side. These 
Corliss engines have given perfect satisfaction, and 


| are peculiarly adapted to this class of work ; their 


parts are admirably fitted, all bearings and boxes 


| being ground to their several places, thus making 


very accurate close-working machines. 

The lower and upper rooms next to the engine- 
room are the dynamo rooms, each being 48 ft. wide 
and 75 ft. long. Through thecentre of these rooms, 
there is a passage way, and on both sides are 
located the machinery and dynamos, thus giving 
free access to all parts which may require inspection. 
In these two rooms there are sixty-four dynamo 
machines of ten, fifteen, twenty, thirty, and fifty 
are, or an equivalent number of meandescent lights’ 
capacity each. The circuits from the dynamo ma- 
chines and from the outside lines, of which there 
are thirty-two, are all brought to a large and in- 


geniously constructed switch-board, by means of | 


which the dynamos may he coupled together in 
any way desired. Any outside circuits can be 
coupled together and any outside circuit can be 
coupled to any of the dynamos, and changed in 
very quick time from one set of dynamos to another 
and without affecting the others to an appreciable 
extent. The switch-board is also arranged so that 


| second-street, New York, to Jersey City. 


the dynamos can be put on either engine, and be 
readily changed from the day engine to the night 
engine. All wires leading to the switchboard are 
encased in wooden mouldings in the ceilings over- 
head. The switchboard is arranged on the plug 
principle, the circuits being connected with the 
machines by means of cables or heavy wires. Loose 
cables carrying a plug on either end, are used for 
making connections by means of these plugs between 
a line and amachine circuit. Lightning arresters 
are placed in each circuit. 

The Stanton-street Station at the present time is 
running only for nightwork, the company having 
decided to run one of their stations only, the one at 


| Fulton-street, day and night without interruption. 


Any line circuit in New York belonging tothe United 
States Illuminating Company can be readily con- 
nected during the daytime with the machine circuit 
at Fulton-street Station. 

The Stanton-street Station is run with compara- 
tively asmall staff of employés, there being only 
one engineer, two firemen, one coal passer, two 
attendants for the dynamo machines, one oiler and 
ten men attending to outside work and trimming 
lamps. Notwithstanding this small force of men the 
Stanton-street Station is run in the most effectual 
manner ; there is no excuse department connected 
with it and care is taken before the lights are turned 
on to a new district that everything is in order, and 
that the company is thoroughly prepared to carry 
out its work. 

The Lighting of Ferry-boats by the United States 
Electric Lighting Company.—The ferry-boats pro- 
vided with Weston incandescent lights are: 
Eight boats for Pennsylvania Railway Company 
running between New York and Jersey City from 
Desbrosses and Cortland-streets. Four boats on 
the Weehaken Ferry of the New York, West 
Shore, and Buffalo Railroad running from Forty- 
Ferry- 
boat Fulton of the Union Ferry Company run- 
ning from New York to Brooklyn over the 
East River. There are altogether thirteen ferry- 
boats lighted with Weston’s incandescent lamps ; 
each ferry- boat has sixty lights arranged on chande- 
liers of six lights each. The dynamo-machine 


| generating the current for these lamps is driven 


by a special high-speed engine put up in the boiler 
room. 

As stated above the Brooklyn Bridge is lighted 
by Weston lamps. The contract excited very keen 
competition, and a special committee was appointed 
to decide upon the best system. The members 
went into the matter thoroughly, and ultimately 
found that the Weston apparatus was to be pre- 
ferred to its competitors on account of its economy 
in working, and its freedom from danger, and they 
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therefore accepted the tender sent in by that com- 
pany. As the bridge with its approaches is more 
than a mile in length, and as it is traversed by two 
independent circuits to guard against the extinction 
of all the lamps by accident, it follows that there 
are more that four miles of conductors upon it. 
Each cirevit is worked by two twenty-light Weston 
dynamos coupled in tension, and driven by an in- 
dependent engine of the Watts-Campbell type. 
There are in all seventy lamps of the double carbon 
type. arranged in two circuits of thirty-five lamps 
each. Of these fourteen are placed on the main 
span, fifty on the approaches, and the remainder 
in the stations at each end and in the engine-house. 
The lamps on either side are arranged alternately 
on the circuits, which are quite independent of each 
other. The conductors can also be united to the 
wires of the United States Hluminating Company 
at any time, and thus, should the entire machinery 
fail, the light may be maintained from another 
source. 








ELECTRICITY AT THE INVENTIONS 
EXHIBITION. 
(Continued from page 65.) 

Tue United Telephone Company haveastand which 
contains an interesting historical collection demon- 
strating the steps by which the telephone has grown 
to its present form. The original instruments made 
by Mr. Bell are on view side by side with those 
with which every one is now so familiar, and were it 
not that the Telephone Company has been so 
successful in defending its patents, no doubt the 
exhibition would show many other examples of the 
way in which the essential idea of a telephone can 
be carried out. The New Telephone Company, of 
4, Great Winchester-street, show the instruments 
lately invented by Professor Sylvanus Thompson, 
and which, it is stated, are not an infringment of any 
prior patents. The transmitter may be made in 
several ways, but its essential feature is a valve 
mounted in a tube through which the sound waves 
are projected by the speaker. The valve stands on 
three supports, and forms an electrical connection 
between them, the current passing from one to the 
other through the valve, which in responding to 
the air pulsations, constantly varies the strength of 
the current. The receiver consists of an electro- 
magnet, a stretched membrane, and an armature. 
The armature is a small piece of iron fixed in the 
centre of a disc of parchment, which is strained 
tight like the head of a drum. The armature stands 
in close proximity to the pole of an electro-magnet 
which is excited by the current received from the 
transmitter, and thus exerts a varying attraction 
on the armature. The new instruments are offered 
for absolute sale, and not upon the hire system. 
An apparatus by which one line wire may be made 
to serve for a number of telephones is shown by 
Mr. J. Stephen of Blackhall, Midlothian, and 
depends for its action upon the presence at each 
station of a pendulum which has a different time of 
oscillation from all the other pendulums. Each 
pendulum stands in front of a permanent magnet, 
and carries a coil of insulated wire through which 
momentary currents of alternate polarity are sent. 
If these currents occur at periods which correspond 
with the time of oscillation of the pendulum, 
it will get into motion, gradually increasing 
the amplitude of its vibration. But if they 
occur at different intervals their action will not 
be cumulative, and consequently the pendulum will 
not attain any considerable swing. Thus it follows 
that if currents are sent down the line at regular 
intervals one pendulum will get into motion ; when 
the arc is of a certain length it trips a catch which 
switches the telephone into the circuit, and sounds 
the call-bell. At each station there is a metronome 
with a movable bob, which can be set to various 
marked heights corresponding to the times of oscil- 
lation of all the pendulums at other stations. Thus, 
if No. 1 station wants to communicate with No. 6, 
the bob is placed opposite to 6, and set swinging. 
At each oscillation it sends alternate positive and 
negative currents into the line, with the effect of 
switching the telephone at No. 6 into circuit, and 
putting these two stations, and these alone, into 
communication. At the game stand there is a 
domestic telephone, which operates solely by me- 
chanical vibrations transmitted from a diaphragm 
toawire. It is said to be available for distances 
of 200 ft. Other forms of telephones are shown by 
Mr. John Munro,* Somerset Villas, West Croydon, 





* See ENGINEERING, vol. xxxv., page 252, 








and Mr. H. B. Strangeways, 5, Pump-court, Tem- 
ple, E.C. 

The number of electric bells, and other signalling 
apparatus of a like nature in the Exhibition, is very 
large. Mr. H. Botten, of 39, Lime-street, E.C., 
makes a capital show, including mechanical tele- 
graphs for ships and the like. Electrical tide and 
rain gauges are shown by Mr. T. R. Brailsford, of 
the Thames Conservancy Office, Tower-hill. The 
Vulcan Manufacturing Company, of Rocliffe-street, 
Islington, N.; Mr. H. Thorpe, of Theobald’s-road, 
W.C. ; Messrs. Trott and Fenton, of High-street, 
Battersea; Mr. H. W. Ferris, of Dorset-road, 
Merton, Surrey ; Mr. Prestopino, of Great Percy- 
street, Pentonville; Mr. J. G. Moxon, of Leaden- 
hall Market ; Messrs. Harrison, Cox-Walker, and 
Co., of Darlington; Mr. W. E. Irish, Sunder- 
land; Messrs. H. and E. J. Dale, of Lud- 
gate-hill; and Messrs. Smith and Stevens, of 
Leicester-square, all show different forms of bells 
arranged to fulfil many purposes, but still much 
alike in their general characteristics. Mr. A. C. 
Bagot, of 42, Lowndes-street, S.W., shows spe- 
cimens of his instruments for communicating in 
pit shafts and hauling planes. These have already 
been described in our pages, and are well and fa- 
vourably known in mining districts. 

Incandescence lamps constitute another section 
which is largely represented, but about which 
makers exhibit a great deal of reticence, preferring 
to dwell upon their advantages rather than the 
details of their manufacture. Mr. J. C. Lorrain 
and Mr. S. Waters show lamps in silvered globes, 
but it is understood that Messrs. Woodhouse and 
Rawson have acquired their patents in this matter. 
The Bernstein Company contribute a case of their 
hollow filaments. Messrs. Shippey Brothers, of 13, 
King-street, Cheapside, make a large display both 
of fairy lamps and of others of larger sizes up to 
50-candle power. Messrs. A. V. and G. F. Rose, 
of Cavendish-road, Brondesbury, show some lamps 
combined with batteries in ornate cases. Mr. 
William Crookes makes a most interesting display 
of the instruments associated with his name, and 
among these are a number of incandescence lamps 
of various kinds, and in different stages of manu- 
facture. Mr. Aldridge, of Bevor’s-hill, Southamp- 
ton, has an incandescence lamp in which the 
filament is not in a vacuum. 

A novel form of electro-motor is shown by Messrs. 
Bayley and Sons, of Poole, Dorset ; it is intended 
for small powers, and works by direct action after 
the manner of the trembling bell. There is an 
electro-magnet, a pivotted armature, and a make- 
and-break just as ina bell. The armature is coupled 
by a connecting rod to a clutch, which converts the 
reciprocating into rotating motion. The clutch con- 
sists of an electro-magnet mounted upon a shaft or 
spindle which is coincident with its axis, and a disc 
of soft iron on the same shaft. The coils of this 
magnet are in circuit with those of the first magnet, 
and, consequently, when the vibrating armature is 
attracted, the loose disc on the shaft is also drawn 
to the face of the clutch magnet. This disc is 
pivotted to the connecting rod, and turns the shaft 
through a small portion of a revolution on its for- 
ward stroke. When the back-stroke commences 
the clutch magnet has lost its power, and allows the 
disc to slide over its face idly, while a flywheel 


maintains the revolution until the next working | 


stroke of the driving magnet. The moters may be 





very conveniently applied to sound heavy bells, by | 


means of a cam on the driving shaft ; the hammer 
is raised and allowed to fall at much longer intervals 
than in the ordinary electric bell, giving powerful 
strokes without the use of large magnets. The 
Giilcher Electric Light Company, of Battersea 
Foundry,S.W., show machines for the transmission 
of power on a large scale ; these are modifications 
of their original dynamo, which is now made with 
eight poles, and has much more iron in the armature 
than formerly. Mr. Immisch, of Ryland Road, 
N.W., shows a series of well-made motors, for which 
great economy is claimed, but of which the details 
are not yet available for publication. Other forms 
of motors, mostly of small size, are shown by Mr. 
John Riley, of Alfreton, Derbyshire; by Mr. R. A. 
Lee, 76, High Holborn, W.C.; by General R. 
Macleod Fraser; by Messrs. Gerard and Co., of 
Hatton Garden, E.C.;* by Mr. F. H. Danchell ; 
by Mr. Robert Gant, of Woolwich, and others. 
The Electrical Power Storage Company show a 
set of their latest form of batteries in glass cells, 
and also some conical cells, designed as regulators 


* See ENGINEERING, vol. xxxviii., page 230, 


| some benzine or other light fluid e. 





for circuits when the electromotive force fluctuates, 
as when the dynamo is driven by a gas engine. A 
model of Reckenzaun’s electric tramcar* serves to 
illustrate the application of the storage system for 
power purposes. Another use is shown in Sellon’s 
electric warming apparatus. These consist of 
conductors fitted into cases through which the 
heat, due to the passage of the current through the 
resistance, is transmitted. One is arranged as a 
foot-warmer for railway carriages, while another is 
fitted into a Tobin’s ventilator to heat the air as it 
enters a building. So long as the principal source 
of electricity is steam power it can scarcely be ex- 
pected that these appliances will meet with an 
extensive use. The Consolidated Electric Company 
has a stand of B. T. K. cells,+ and also lights the 
subway by the same means, the source of the 
current being a Goolden and Trotter dynamo under 
the charge of Mr. Beeman, one of the inventors of 
the batteries. A few accumulator cells are shown 
by Mr. T. 8. Sarney, Iderton-road, South Ber- 
mondsey, S.E., but are not yet in action. The 
novelty appears to consist in slitting the lead plates 
into fingers, which are curved alternately in oppo- 
site directions to obtain a good hold upon the 
filling material. Frames and cells for batteries are 
shown by Mr. F. C. Howard, of Cleveland-street, 
Fitzroy-square. 

A new form of clectric meter is shown by Mr. 
S. Z. de Ferranti, of St. Benet Chambers, Fen- 
church-street, E.C. We hope to illustrate this in 
an early number, and for the present reserve our 
description. Some novel measuring instruments 
are shown by Mr. L. B. Miller, of 82, Hatton 
Garden, E.C. These are of two kinds: (1). An 
electro magnetic ammeter that indicates current 
strength by the height of a column of liquid. This 
is intended for laboratory work or for permanent 
installations of electric light, &c. (2). A portable 
electro magnetic ammeter that indicates by means 
of an aluminium needle moving over a scale. Both 
instruments depend for their working on the pull of 
a solenoid on an iron core acting in opposition to 
gravity, and they are therefore essentially alike 
though very different in appearance. The liquid 
ammeter consists of a vertical solenoid through 
the middle of which there passes a long glass tube 
closed at both ends. At the lower extremity of 
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this there is some mercury d, and floating on this 
With its lower 
end partially submerged in both is a plunger q 
resembling in shape a thermometer tube with the 
bottom part of the bulb removed. At the junction 
line between the mercury and spirit there is a small 
hole A bored through the plunger. The upper end 
of the outer glass tube b is fused up to prevent eva- 
poration, and in such a way as to serve as a guide 
to keep the inner tube in a central position. 

When a current is passed round the solenoid it 
pulls down the iron core into the mercury, which, 
rising above the small hole or valve in the side of 
the plunger, prevents the spirit inside the: plunger 
from escaping, and forces it up the bore of the fine 
tube till the fluid pressure balances the magnetic 
pull. The iron core is made very thin, so that for 
a small distance its movement is proportional to 
current strength. As the tubes are cylindrical, and 
fluid pressure is proportional to height, the divisions 
corresponding to amperes are equal through a cer- 
tain range. By making the lower part of the 





* See ENGINEERING, vol. xxxix., page 454, 
+ Ibid., vol, xxxviii,, page 230. 
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plunger of ebonite and turning it till it is of suit- 
able shape, a vertical movement accurately propor- 
tional to current strength may always be obtained 
when desired. The instrument is very dead beat 
in its indications, and the form shown in the en- 
graving may be inverted without receiving any injury. 

The other ammeter is extremely simple ; its 
working parts consist merely of a small solenoid and 
about an inch of soft iron wire prolonged by a piece 
of aluminium wire that serves both as a pointer and 
a weight. The whole is of course inclosed in a 
suitable mahogany case. The plane of the coils of 
the solenoid is set at an angle of about 45 deg. with 
the needle which hangs down vertically over the 
vero mark of a scale. The pull of the solenoid on 
the needle operates through about 45 deg., and the 
scale of the instrument, which like the other, is 
read directly, is tolerably evenly divided. 

The volt meters are similar to the ammeters, but 
are fitted with a small commutator or circuit breaker. 

Messrs. J. H. Holmes and Co., of Newcastle- 
upon-Tyne, show a nuinber of switches so arranged 
that it is impossible to leave them partially in con- 
tact, or so near together that an arc may form 
between them. The handle or lever portion is con- 
nected to the part which makes the contact, by a 
joint which allows the two some considerable amount 

about 20 deg.—of independent motion. Between 
the two parts is a springy, which is compressed when 
the handle is turned to break the connection, and 
expands the moment the two contact pieces are 
disengaged, carrying the one quite away from the 
other without any action on the part of the operator. 
The switches are made of various sizes, to suit 
currents of different strengths. Messrs. G. Richard- 
son and W. Raworth, of Nursery Road, Brixton, 
show some switches in which the key or handle is 
removable, after the manner of the familiar beer- 
barrel tap. The idea should be of service until such 
time as the public has ceased to take an interest in 
investigating the details of electric fittings. 

The details of the Thompson-Houston system of 
electric lighting are to be seen on the stand of 
Messrs. Laing, Wharton, and Down, of Holborn 
Viaduct ; these were fully explained by us in our 
articles on the Philadelphia Exhibition, last autumn. 
Mr. S. A. Varley shows the original dynamo ma- 
chine which he made and provisionally patented 
before the idea was given to the world by Siemens 
and Wheatstone. The Telpherage system of the 
late Mr. Fleeming Jenkin is shown at work in 
model, while the apparatus we illustrated in conne- 
tion with the Shrewsbury Show last year, is to be 
seen full size. 


NOTES. 
Tue MECHANICAL TELEPHONE. 

A NEW form of mechanical telephone was shown 
in operation recently between No. 4, Ludgate-circus 
and the Temple Bar end of Chancery-lane. The 
apparatus isthe device of Messrs. A. A. Knudson 
and T. G. Ellsworth, and is a modification of the 
string telephone, with wire for the string (as em- 
ployed by Mr. W. J. Millar, of Glasgow, some 
years ago), and plaited willow chips for the dia- 
phragm or tympan. 
found to give very good effects. 
wooden cover or mouthpiece. The call consists in 
tapping this wooden cover. In the recent trials the 
ticking of a watch was heard distinctly across Lud- 
gate-circus, and whispering all the way from 
Chancery-lane. 


Tue Evectric Licat anp Guns. 

Mr. Walter Winans, of Brighton, has applied the 
incandescent lamp to the front sight of a rifle so as 
to render it visible in the dusk of evening or when 
there is insufficient light to take an aim. It con- 
sists of a miniature electric lamp fixed near the 
muzzle of the gun and shielded by a metal screen 
having a small hole in it turned to the shooter, 
who thus sees a bead of light as the front sight. 
The current is supplied by a small battery in the 
stock of the gun. We may add in this connection 
that the big 14-ton gun in the Inventions Exhibi- 
tion was brightly illuminated inside by an are lamp 
on the occasion of the Society of Arts Conversazione. 
The lamp was provided by Colonel Maitland, R.A., 
who devised it for examination purposes. It was 


It is shielded by a 


manufactured by Messrs. Johnson and Phillips and 
supplied by a Holmes-Burke primary battery. 
NvuREMBERG EXHIBITION. 
The ancient and far-famed city of Niiremberg is 
at present holding within its walls two independent 


exhibition of motors and machinery adapted for the | 
smaller industries. Power, both steam and water, 

the latter at a pressure of 30lb., is provided to} 
enable the exhibitors to show their machinery in 
motion. It is the object of the promoters to make 
a selection of the exhibits suitable for a permanent 
industrial museum, in connection with the Trade 
College at Niiremberg, which museum shall also be 
open to the public. There will be no prizes awarded, 
but the catalogue contains a description of the 
objects exhibited, special attention being drawn to 
any novel features, and where desirable, these are 
illustrated. It comprises only three groups: Group I. 
Motors for small industries; Group Il. Hand and 
machine tools for small industries; Group III. Ar- 
ticles of these industries manufactured by means of 
exhibits in Groups I. and II. The Exhibition, 
which has just been opened, will remain open until 
the end of September. 


Huu. ALEXANDRA Dock. 
This dock, which was inaugurated yesterday week, 





is 2300 ft. in length and 1000 ft. wide, and contains 
a water area of 463 acres. This is a very large 
water space as compared with any of the older 
docks at Hull, and the advantages of great width 
and length are increased by the depth of water, 
which will be 34 ft. 6 in. The entrance to the 
dock, which is bell-mouthed, has received much 


width of 85 ft. 


gates for letting vessels in and out. 
water on the sill at high-water ordinary spring 
tides is 34 ft. A river bank, which has been made, 
has a total length of 6100 ft., and the whole area 


have been reclaimed from the Humber. 
view of accommodating the largest class of vessels, 
the Hull and Barnsley Railway and Dock Company 
has constructed at the north-east corner of the dock 
two dry docks. One is 500 ft. in length, with an 
entrance of 60 ft. ; and the other 550 ft. long, with 
a width of 65 ft. 
THE TELEGRAPH CONVENTION. 

An influential deputation, headed by the Marquis 
of Tweeddale, Mr. J. Pender, M.P., and others, 
recently interviewed the Duke of Richmond on the 
subject of the Bill now before Parliament to carry 
into effect the International Convention for the 
Protection of Submarine Cables. Lord Tweeddale 
said there were now about 110,000 miles of sub- 
marine cable laid throughout the world, and of 
that some 98,000 miles belonged to private owners 
or corporations, and represented a money value of 
34,000,000/. sterling. These cables have almost 
entirely been laid by Englishmen, and yet at the 
Convention recently held in Paris the English 
companies, which were the chief owners of these 
cables, were not represented. If the Convention 
became law, its decisions would apply not only in 





The plaited willow tympan is | 


this country but in twenty-six other countries and 
thirty British possessions. Lord Tweeddale there- 
fore urged that the Bill before Parliament should 
be in very precise and unmistakable terms, and 
pleaded that it be referred toaSelect Committee. The 
Duke of Richmond said the Bill was at present in 
the House of Lords, and if it were altered now the 
Government would be in the position of one State 
altering what had been agreed to by twenty-five 
other States. The reference of the Bill to a Select 
Committee at this stage of the session practically 
meant deferring it till another year, and he thought 
it would be advisable to goon with the Bill. While 
upon this subject we may mention that it is re- 
ported that arrangements are being made for the 
laying of more Atlantic cables. 


ALARM FOR ICEBERGS. 

The recent collision of the steamer Baltic with 
an iceberg and the delays and narrow escapes from 
accidents on the part of other vessels on the At- 
lantic, has stimulated the wits of American inventors, 
and numerous suggestions and experiments have 
followed. Professor Alexander Graham Bell and 
Mr. Frank Della Torre have been experimenting in 
the Chesapeake Bay with a speaking trumpet at- 
tached to the muzzle of a musket and judging of the 
proximity of objects by means of anecho. The 
results of the experiments are of a satisfactory 
nature and may lead to some means for a more 
practical application of such devices. When the 








gun was aimed at passing vessels clear echoes were 


attention, and the lock is 550 ft. in length, with a| 
There is a swing bridge over the | 
lock for the railway, and there are three pairs of | 


The depth of | goes on to say ‘‘ that every shilling of these loans, 


of the dock estate is 192 acres, of which 1523 acres | 
With the | 





exhibitions, one of an international character, com- | returned up to the distance of a mile, and the in- 
prising precious metals and stones and their applica- | terval between the report and the echo would serve 
tion to jewellery and ornamentation ; the other, an | as a basis for estimating the distance in the night. 


A small steam tug, approaching the vessel bow on, 
produced an echo in answer to the discharge of the 
gun when at a distance of one-fourth of a mile, 
although the echo did not have the clearness of 
those sent back from sailing vessels. The ripples 
and waves on the surface also gave continuous 
echoes like the rolling of distant thunder, and the 
experiments were more satisfactory in calm than in 
rough weather. As the motion of the water in the 
open sea is always considerable in comparison with 
the land-locked Chesapeake Bay, and the large 
bulk of a steamer would, in itself, reflect sounds, 
it is probable that in its present form the utility of 
this ingenious device is, to say the least, unproven ; 
but some application of the principles governing 
the reflection of sound appears to be the most 
feasible manner of giving warning of the approach 
of icebergs and even of other vessels. 


Loans FoR Pustic Works 1n New Sovuru 
WALEs. 

In the Times of the 18th inst. there appears 
a letter from the Agent-General for New South 
Wales, in reference to the withdrawal of the pro- 
posed new loan of 5$ millions sterling for carrying 
out public works in that colony, which gives reasons 
for suspending the present issue of the loan, viz. ,— 
‘*the uncertainty which exists as to the preserva- 
tion of peace,” —that are, in themselves, not a little 
remarkable. If, however, the letter had been con- 
fined to that statement it would not have called 
for notice in our columns. The letter, however, 


and of all loans forming the public debt of the colony, 


| has been, or will be, borrowed and used for rail- 


way construction and productive public works, and 
that the railways are paying interest at five per 
cent,” and it is in reference to this statement that 
the letter seems to us to invite some comment. In 
the first place we question whether every shilling 
of these loans is expended in productive works, as 
a portion of them are, we believe, spent on public 
buildings and defensive works which are not produc- 
tive. As regards the railways, however, the last pub- 
lished official returns (for 1883) showed the interest 
on the lines then in operation to be, not five per 
cent. as stated, but only 4 48 per cent. Moreover 
the rates yielded annually had been successively on 
the decline for three years, the revenue of the 
original main lines, which severally yielded amounts 
varyirg from 5 to 74;per cent., being reduced by 
the drain of many of the later extensions, while 
it is to be feared that some of the proposed exten- 
sions, which were recently assented to by the 
Legislature of the colony, and for which 11 
millions sterling were voted—of which the post- 
poned 5$ millions were to be a first instalment— 
will, if carried out, result in even a more serious 
drain on the older lines, and in a further falling off 
in the interest yielded on the capital expenditure. 
As regards another department of the so-called 
‘¢ productive works,’ which have been made by 
**loans forming the public debt of the colony,” 
viz. :—the tramways of Syduey, on which up to 
the present, close upon 750,000/. have been ex- 
pended, we had in type at the date of the letter 
in question an article, which has been delayed by 
want of space, and this article, which will appear in 
an early issue, shows that at the date of the last 
published official returns, the tramways yielded 
less than 2} per cent. on the expenditure, and 
that the operations for 1884, not yet published, 
were expected to show even a less favourable 
result. 


SIGNALLING IN War. 

The success of a military commander greatly 
depends upon the perfection of his means of com- 
munication with his subordinates. When operat- 
ing on a large scale he may be miles from a part 
of his forces, and if the intervening distance be not 
entirely safe from the inroads of the enemy, he 
cannot be certain that his instructions will not 
miscarry, particularly if they are sent in the night, 
and thus an important manceuvre, depending upon 
the co-operation of the entire army, may be ruined 
simply because a letter has failed to reach its desti- 
nation. The efforts of inventors have long been 
directed to overcoming these difficulties, and many 
schemes have been propounded for signalling 
from balloons, raised sufficiently high to give a 
clear view over the surrounding country. But the 
use of lights on gas-inflated balloons is extremely 
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dangerous, while air balloons are bulky. The use 
of the incandescent lamp, as was fully demonstrated 
by experiments on the Continent some years since, 
however, avoids the first danger, and has rendered 
it possible for messages to be flashed backwards and 
forwards all night across a hostile country, and 
plans of attack or retreat to be discussed in cypher, 
even with a beleaguered garrison. The idea has 
been worked out by Mr. Eric Stuart Bruce, son of 
the late General Michael Bruce, and is exhibited 
in operation every evening for the present at the 
Albert Palace, Battersea Park. About 9 o’clock a 
balloon 20 feet in diameter, and containing some 
4000 cubic feet of gas, is allowed to ascend to a 
height of 500 feet, and is rendered visible by six 
incandescent lamps of 20-candle power fed from a 
battery on the ground. The material of the balloon 
is translucent cambric, and when the lamps are in 
action the whole glows with a soft’ light which is 
very noticeable, and in a clear atmosphere can be 
seen for miles. In the conductors from the 
batteries to the balloon there is inserted a Morse 
key by which the circuit can be made and broken, 
and the lamps be caused to give long and short 
flashes corresponding to the dash and dot of the 
telegraph code. The present apparatus recalls, of 
course, the heliograph, and the electric signalling 
apparatus used inthe Navy. At the same time it has 
certain advantages over both. It can be used ina 
flat country, or between valleys separated by low 
hills, instead of being confined to elevated positions 
like the heliogaph ; the balloon also shows a large 
illuminated disc in place of the small mirror, and 
can be packed, together with its batteries, in little 
compass for transport. Of course, like all other 
aerial signalling apparatus, the present invention 
depends greatly upon the weather for its success, 
and a mist or half a gale of wind renders it practi- 
cally useless. 
MISCELLANEA. 

TuHE number of visitors to the Inventions Exhibition for 
the week ending July 18 was 150,053. Total since open- 
ing 1,572,618. 

The French Minister of Marine estimates that the cost 
of the repairs to the equipment of the Navy will exceed 
30,000,000 frs. 

The report of the East and West India Dock Company, 
states that the new docks at Tilbury will be ready for 
business by the Ist of January next. 

Four more gas-lighted buoys upon Pintsch’s principle 
are just being sent off to the Suez Canal to join the eight 
already doing satisfactory duty there. 

In answer to Captain Aylmer, the First Lord has 
stated that the forty torpedo boats now being built will 
cost from 10,0007. to 12,0007. each without gear. 

The work on the Russian Trans-Caspian Railway is 
progressing rapidly. Large quantities of material have 
been forwarded, and forty engineers are employed on dif- 
ferent parts of the line. 

The steamship Carrier has made her first trip from 
Langston to Brading—eleven miles. Her cargo consisted 
of twelve railway wagons of an aggregate weight (load and 
vehicle) of abovt 160 tons. 

In connection with the Special Service Evolutions the 
Ajax has been tested as to steering qualities. After an 
hour’s trial the verdict was that she was “‘ not as she ought 
to be, and not so bad as she might have been.” 

Mr. Greenfell, in the Thornycroft guide-blade propeller 
steamer Peace, has, according to recent despatches, 
made important explorations on the Mobangi, which 
turns out to be the greatest tributary to the Congo. It is 
pavigable fora distance of 400 to 450 miles, 





In consequence of the enormous stock of beetroot sugar 
on the Continent, the East and West India Dock Com- 
pany lost in the first half of the year no less than 22,000 
tons of sugar-laden vessels from the West Indies as com- 
pared with the previous year. 

The Ear] of Zetland, on Tuesday last, laid the founda- 
tion stone of a new hall, which is to be built adjoining 
the Addison-road Station. It is to be called the Na- 
tional Agricultural Hall and is to be half as large again 
as the Islington Agricultural Hall. 


It is proposed to extend the Indian system of the 
postal officials collecting the value of parcels sent through 
the post office, to parcels sent from England to India. 
This is snuffing out the middle man in a pretty effectual 
manner and the scheme is naturally receiving considerable 
opposition, 

The gross revenue of the Great Eastern Railway Com- 
pany for the past half-year, according to the report just 
issued, was 1,652,679/. against 1,675,611/. The directors 
recommend a dividend on the ordinary stock at the rate of 
%per cent. perannum., Thesame rate of distribution was 
made a year ago. 

The Italian Ministry of the Navy has commissioned 
Messrs. Yarrow and Co. to build two boats of a larger and 
more powerful type than any before constructed. They 
are to measure 135ft. in length and are to be propelled by 





twin screws, worked by 1200 horse-power, calculated to 
give them a speed of 24 knots. 


The Select Committee of the House of Commons upon 
the discrepancy in the account of expenditure on the 
Navy, held their first meeting on Friday last, and ap- 
pointed Mr, Goschen as chairman. The committee con- 
sists of Messrs. T. C. Bruce, Courtney, Goschen, E. D. 
xray, Jackson, Rylands, and Salt. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ending July 12, 
amounted, on 15,125} miles, to 1,224,305/., and for the 
corresponding period of 1884, on 14,935} miles, to 
1,246,3617., an increase of 190 miles, or 1.2 per cent., and 
a decrease of 22,056/. or 1.7 per cent. 

Mr. Robert Harrowing, one of the largest steamship 
managers and owners in the North of England, has an- 
nounced that, owing to the continued depressed state of 
the freight market, he has determined to lay up the whole 
of the. vessels of his fleet as they arrive in England. 
About a quarter of a million of capital will thus be laid 
idle. 


A Times telegram states that there is a fair prospect 
that the works for the improvement of the Danube water- 
way will at last be undertaken. The commission of 
experts appointed to examine the means of removing the 
obstructions at the Iron Gates is nearly ready with its re- 
port, and meanwhile the Hungarian Government has 
granted 1,500,000 fl. for dredging operations on the Hun- 
garian part of the Danube. 

The Electrical Power Storage Company, of 4, Great 
Winchester-street, E.C., are building an electric launch 
for the Duke of Bedford, to be used in connection with 
his steam yacht ‘‘ Northumbria.” The launch will be 
28 ft. long, and will be suspended from the davits, the 
accumulators being used in connection with the existing 
electric lighting of the yacht when they are not required 
for the propelling of the launch. 


A remarkable occurrence is reported from Glasgow, 
which, in spite of the near approach of gigantic goose- 
berry season, is probably true. A constant and brilliant 
flame, 4 ft. or 5 ft. high, is ascending from the waters 
of the Clyde. For some time gas has been bubbling up 
through the water, and this was ignited a few days ago 
by an angler in lighting his pipe. It is supposed the gas 
comes from mineral working below. 


The Times says that ‘‘ Of the twenty-eight Nile stern- 
paddle boats ordered to be built at the time of the or- 
ganisation of the Suakin expedition, eighteen have now 
reached Assouan, and are being prepared for use in 
patrolling the Nile below Wady Halfa; tive are stored at 
Chatham in readiness for service when required, and the 
remaining five are nearly ready to be launched by Messrs. 
Thornycroft at Chiswick.” Itis quite a new departure for 
Messrs. Thornycroft to build stern-wheel boats. 


The new steel corvette Calypso, 14, is ready for service. 
The Calypso is one of the largest and most powerful un- 
armoured corvettes in the British Navy, and is equipped 
with 14 steel breechloading guns, mounted on the Vavas- 
seur system, together with torpedoes and Gardner and 
Nordenfelt machine guns. She is fitted with machinery 
of 3000 horse-power, supplied by Messrs. J. and G. 
Rennie, at acost of 37,000/. The total cost of the Calypso, 
including masts and rigging, is said to be about 130,000/. 


Sir Frederick Bramwell was examined before Mr. 
Forster's Committee last week on the Manchester Ship 
Canal Bill. He said the scouring power of the Mersey 
was only sufficient to keep the river open, and he was of 
opinion that the proposed works were exceedingly 
dangerous. Two channels could not be maintained, so 
that if the dredged channel at Eastham were kept open 
the existing channel would silt up. Mr. Stileman and 
Mr. Henry Law were also examined, Mr. Stevenson, 
engineer-in-chief to the London and North-Western Rail- 
way Company, gave evidence on behalf of that company 
against the canal. 


Sir E. J. Reed, M.P., speaking before the Cardiff 
Chamber of Commerce last week, said the proposal of the 
Admiralty was to establish a reserve of stokers and 
engine-room artificers, whose services would be available 
in war times. About 2000 stokers and 200 engine-room 
artificers were the numbers centemplated. It was not 
proposed for the present to call out the men for drill, as 
only efficient men would be enrolled, but that a capita- 
tion grant should be paid to each man in consideration 
of his undertaking to hold himself at the disposal of the 
Government in the event of war being proclaimed. 


It has been arranged that the King and Queen of the 
Belgians, accompanied by the Crown Prince and Princess 
of Austria, will visit Antwerp on Sunday, the 26th July, 
to be present at the opening of the new quays which have 
been several years under construction at « cost of upwards 
of four millions sterling. After the opening ceremony a 
Historical Procession of Nations is announced to take 
place on the Scheldt with illuminations. The Great 
Eastern Railway Company will run their new steel paddle 
steamer Adelaide from Harwich (Parkeston (uay) to 
Antwerp in connection with a special express train leay- 
ing Liverpool-street Station at 9,A.M. on Saturday next, 
to accommodate travellers intending to be present at these 
fetes. 


Since 1810 the Municipality of Aberdeen has spent 
1,033,0007. on harbour works. In 1811 the revenue 
amounted to 1214/.; in 1835 it was 13,6351. ; in 1860 it 
had risen to 27,443/.; and in 1884 it reached 58,2931. 
The first quay was built about 500 years ago, and has dis- 
appeared ; the first of the modern sea works was the North 
Pier, built under the advice of Smeaton in 1780 at a cost 
of 18,0007. An extension of 900 ft. was made under an 








Act dated 1810, at a cost of 66,000/., and a further length 
of 570 ft., costing 46,500/., was finished in 1878. On the 
south side of the harbour a breakwater, nearly 800 ft. 
long, was finished in 1815, at a cost of 14,250/. It has 
now been superseded by a large breakwater, built entirely 
of concrete, 1050 ft. long, at a cost of 28,200/. Since 1868 
asum of 45,000/. has been spent on dredging, and 25,000/. 
on plant. The work of diverting the River Dee was com- 
menced in 1810 and finished in 1832, nearly 35 acres of 
land being reclaimed. Another diversion was begun in 
1868 and finished in 1872, about 100 acres being obtained 
by that work. 


The French exports and imports for the past six 
months, as compared with those in the corresponding 
period of last year, are as follows : 








Imports. 
1885. 1884, 
francs. francs, 
Food eae 663,614,000 667,094,000 
Raw materials... 1,143,439,000 1,133,752,000 
Manufactures .. 295,381,000 307,783,000 
Miscellaneous ... 90,628,000 91,358,000 # = 
Total 2,193,062,000  2,199,987,000 
Exports. 
1885. 1884, 
francs. francs. 
Food re say 366,344,000 370,870,000 
Raw materials... 320,385,000 312,045,000 
Manufactures ... 796,892,000 766,117,000 
Miscellaneous ... 84,602,000 73,108,000 
Total 1,568,223,000 1,522,140,000 


FOREIGN AND COLONIAL NOTES. 

The Panama Canal.—The Obispo tunnel has been com- 
pleted. The reconstruction of certain wharves which 
were burnt at Colon is being actively proceeded with. 

South Australian Railways.—Tenders will be invited 
shortly by the South Australian Commissioner of 
Works for the construction of the Port Darwin and Pine 
Creek Railway. No condition is to be imposed with re- 
gard to the class of labour employed, and the contractors 
may make their own arrangements. This line will be the 
first constructed in the Northern Territory, and will con- 
tribute about 100 miles to the contemplated trans-conti- 
nental line, with which considerable progress has been 
made in the southern part of South Australia. 


A Big Blast.—A mass of granite estimated to weigh at 
least 500,000 tons was displaced recently on the line of 
the Iron Mountain Railroad, Missouri, by a single blast. 
A shaft 65 ft. deep was sunk, with lateral chambers in 
which five tons of powder were stored. After the shaft 
had been nearly tilled to the top, an electric spark from a 
battery a half mile distant fired the magazine with the 
result indicated. 


Railway Extension in Texas.—A contract has been 
let for building twenty-two miles of the Kansas, Gulf, and 
St. Louis Railroad from Alto, Texas, to Lufkin. A  con- 
tract has also been closed for 500 tons of steel rails to con 
struct ten miles of the Texas North-Eastern Railroad. 
The line will be completed and in operation to Shreveport 
in a few months, 


Canadian Railways.—An application has been made 
by Mr. T. Cramp, and others, of Montreal, for a charter 
to build the Brockville, Merrickville, and Ottawa Rail- 
way. This application has been made in the interests of 
the Grand Trunk Railway Company of Canada, and will 
furnish that company an independent connection between 
Brockville and Ottawa. A petition for a charter to build 
an electric railway close to the water’s edge from the 
Horseshoe Fall, Niagara, to (Queenstown, has also been 
presented. 


_New South Wales Coal.--The half-yearly report of the 
Newcastle Wallsend Coal Company is more than usually 
favourable. It shows that after awarding the secretary, 
shipping and colliery managers, and the chemical statf 
of the company, a bonus of 5 per cent. on their salaries, 
the net profits, including receipts from traffic over the 
company’s railway, and after providing for depreciation 
and placing 1125/. to reserve, amounted to 26,165/. From 
this the directors recommended a dividend of 1/. per share, 
and a bonus of 30s. per share, amounting to 25,000/., leav- 
ing at credit of profit and loss 14,1137. The doubling of 
the company’s railway from the Great Northern Railway 
of New South Wales to the mine has been completed, 
and will be found of much service. 


The Murray.—Mr., Service, the Victorian Premier, has 
communicated with the New South Wales Government 
on the question of making the Murray permanently navi- 
gable, and improving it by locking and other means. He 
suggested that the first thing to be done should be to 
obtain information, and that a joint commission should 
be appointed, representing both colonies, with that object. 
A reply has been received from the Colonial Secretary’s 
Department, Sydney, to the effect that at present there 
does not appear to be any necessity for action to be taken 
in the matter. 


Melbourne Tramway Trust.—The Melbourne Tramway 
Trust has accepted the tender of Messrs. Briscoe and Co. 
for the supply of 9000 tons of rails and other permanent- 
way material for the Fitzroy and Simpson’s road tram- 
ways, the amount of the tender being 63,509/., delivered 
at Spencer-street Station, Melbourne, free of all charges. 
The Tramway Trust will be calling for tenders for some 
months for large supplies of the material required for the 
new lines which it has to construct, 
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deputation from the Great Western Railway, including 
Sir Daniel Gooch, M.P., Mr. Dillwyn, M.P., Mr. 
Michael, M.P., Mr. C. H. Bouverie, Mr. Grierson, &c., 
had a private interview with the Duke of Richmond at 
the Board of Trade, to represent the public inconvenience 
and danger which might arise from the exercise of running 
powers over certain portions of the Great Western Rail- 
way recently given by a Committee of the House of 
Lords to the Alexandra Dock Railway. 


The ‘* Dublin.”—The Dublin, frigate, formerly used as 
a floating factory for the steam reserve at Keyham, was 
brought down the harbour on Saturday, and placed along- 
side the jetty at Devonport to have her ballast and ma- 
chinery taken out previous to being handed over to Messrs. 
Castle to be broken up. 


The Severn Tunnel.—The 1st of August was the date 
announced a short time since for the opening of the 
Severn Tunnel, but although the last difficulty with a 
land spring on the Portskewett side has been successfully 
dealt with, and the tunnel proper will soon be completed, 
there is reason to believe that the inaugural ceremony will 
be deferred. One explanation of this delay is the heavy 
character of the work involved in doubling the approaches 
to the tunnel. It is further stated that the Board of 
Trade would be unlikely to sanction the use of the tunnel 
for passenger traffic until the Great Western Railway 
Company has supplemented the present ventilating fans 
by a mid-channel shaft. 


The Hotspur.—A leak has been discovered in the rudder- 
head of the Hotspur, 4, turret ship, and she is to be 
brought to Devonport to have her defects made good. 


CardiffiA rather quiet tone has prevailed in the 
steam coal market. he Central Argentine Railway 
Company has recently given out a contract, but by whom 
it has been obtained has not transpired. Current quota- 
tions have shown little change. The demand for small 
steam coal has been good. The patent fuel works have 
maintained the activity which has characterised them for 
some time past. The iron ore market has continued de- 
pressed. Last week’s clearances comprised 114,082 tons 
of coal, 3939 tons of iron, and 4937 tons of patent fuel. 
From Bilbao there arrived 7098 tons of iron ore, and 2006 
tons came to hand from other sources. 


Newport.—Coal shipments have proceeded briskly. 
Tron ore has experienced little change. In the manu- 
factured iron and kindred trades business continues de- 
pressed, the works being only on short time. Last week’s 
coal clearances amounted to 65,128 tons. From Bilbao 
there arrived 15,506 tons of iron ore, and 11,160 tons came 
to hand from other sources. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but the market was still very de- 
pressed, and values were tending lower. Nominally No.3 
g.m.b. f.o.b. Tees is still 32s. per ton, but buyers are shy, 
and they manage to secure all they require for rather less 
money. The amount of fresh business which is trans- 
acted is exceedingly limited, and inquiries in the market 
are chiefly for small lots. Shipments are most dis- 
appointing this month, being up to date 55,600 tons, 
as compared with 57,400 tons exported at Middles- 
brough to the corresponding period in June. The 
decrease in the shipments to Scotland is mainly 
caused by the holidays there. Hematite pig iron remains 
flat at 42s. 6d. per ton for Nos. 1, 2, and 3 f.o.b. west 
coast ports, There is no indication of any probable im- 
provementin the manufactured iron trade; prices are 
mam d maintained at 4/. 15s. for plates, and 4/. 10s. for 
angles less 24 per cent., at works, and there still remains 
a great deal of plant idle. During the past few weeks 
considerable parcels of iron have been sent into Connal’s 
stores at Middlesbrough. This has occasioned some com- 
ment. Solong asthe general demand continues in the 
present unsatisfactory and depressed condition Messrs. 
Connal’s stocks are likely to still further increase. 

Engineering and Shipbuilding. — Engineers and _iron- 
founders generally are fairly well off for work, but prices 
are as low as ever. Shipbuilders are getting short of work. 
Freights being so unremunerative there is no inducement 
to build steamers, and at many of the yards the contracts 
in hand are being rapidly finished. Not only is there no 
renewals of any moment coming to hand, but some ship- 
owners are so dissatisfied with the state of trade that they 
are laying up their vessels. 


The Coal and Coke Trades.—There is no change in the 
fueltrade. Prices are a shade easier. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was rather easier 
last Thursday forenoon, and business was done at 40s. 11d. 
and 40s. 114d. cash, also at 41s. 4d. one month, with sellers 
at the close at 40s. 114d. cash and 41s, 1d. one month, and 
buyers at $d. per ton under. No market was held in the 
afternoon or on Friday or Monday. On the resumption 
of business yesterday the market opened strong and im- 
proved, closing at an advance of 14d. per ton from Thurs- 
day’s closing prices. There were transactions in the fore- 
noon at 40s. 1ld. and 40s. 114d. cash, the close being 


buyers at 40s. 114d. cash, and 41s. one month, with sellers | | 


wanting 4d. more perton. In the afternoon the quota- 


tions were 41s. and 41s. 4d. cash, and 41s. 1d. one month, 
and the market closed with buyers at 41s. 4d. cash, and 
41s, 14d. one month, and sellers asking 4d. higher per ton. 
There were transactions this forenoon at 41s, 2d. down to 








41s. 1d. and back”to 41s. 2d. one month, also at 41s. 1d. 
cash, the close being sellers at 41s. 14d. cash, and 41s. 24d. 
one month, and buyers at 4d. per ton lower. About the 
same prices were accepted in the afternoon market. 
In addition to the severe depression which has so long 
characterised the iron market, and which is as marked as 
ever, there has now to be added the absence of animation 
which is due to the occurrence of the Glasgow fair holi- 
days, the influence of which is felt over an area extending 
many miles around thiscentre. For the time being con- 
sumption is practically at a standstill, and it will remain 
so for the rest of this week, and in some instances over 
next week likewise. Almost all the principal works where 
pig-iron is used—the malleable iron works and foundries— 
are closed in consequence of the holidays. There is an 
exceedingly dull condition of things as regards the foreign 
demand, and such orders as are being closed are only for 
supplying immediate wants. During the past week, 
however, a few more orders have been booked. Scarcely 
any orders are being received from the United States, and 
much less business than was anticipated is being done on 
Canadian account. It may be said that the market is 
quite featureless, and that the future prospects of the iron 
trade are very discouraging. One of the furnaces at Gart- 
sherrie Iron Works has been damped down, so that over 
all Scotland there are again only 90 in actual operation, as 
compared with 96 this time last year. The stock of pig- 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 608,176 tons yesterday afternoon, as against 
606,061 tons yesterday week, showing an increase for the 
week amounting to 2115 tons. Last week’s shipments 
from all Scottish ports amounted to 8081 tons, as against 
7044 tons in the preceding week, and 8076 tons in the 
corresponding week of last year, the greatest shipment 
being to Holland, 1100 tons. 


More Shipments of Locomotives.—In the foreign and 
colonial shipments of machinery, &c., for Glasgow, re- 
ported last week, there were four locomotive engines and 
tenders despatched to Calcutta, of the value of 10,800/., 
and a similar number to Japan, the value of which was 
set down at 9150/, 


Shipments of Iron Manufactures.—Last week’s returns 
for the shipments from the Clyde, included pipes and other 
castings, plates, sheets, and bar iron, and miscellaneous 
iron manufactures, of the value of 26,500/. That was in 
addition to the machinery, sewing machines, and steel 
manufactures ; so that in all the week’s shipments repre- 
sented wellnigh 54,000/. 


North British Association of Gas Managers.—Under 
the presidency of Mr. John M‘Crae, manager of the 
Corporation Gas Works, Dundee, the twenty-fourth 
annual meeting of the North British Association of Gas 
Managers is to take place in that town to-morrow. It is 
expected to be very largely attended by members from all 
parts of Scotland, as well as by others from England and 
Ireland. The programme of business is an extensive one, 
and most of the items named in it are of very great 
practical interest. An excellent address is expected from 
the president, who is a man who stands high in his pro- 
fession. One of the most important items in the business 
programme is a report from the Research and Investiga- 
tion Committee on the adaptability of heat-regenerative 
furnaces to moderate-sized gas works. It will embrace 
authoritative statements regarding the working of nearly 
1700 retorts on the Siemens system at two of the Glasgow 

as-manufacturing stations, 72 retorts at the Leith Gas 

Vorks, 80 retorts at the Dundee Gas Works, 40 retorts 
at the Kirkcaldy Gas Works, and 24 retorts at the Kil- 
marnock Gas Works. Mr. Samuel Stewart, of the Greenock 
Corporation Gas Works, will also have a paper giving his 
experience with the Klonne system of regenerator fur- 
naces. He has thirty-two retorts working on that 
system, and he is anak another bench of the same 
extent, as he is well satisfied with the results already 
attained in actual practice. Other papers will be read by 
Mr. Robert Mitchell, Edinburgh ; Mr. R. S. Carlow, 
Arbroath ; Mr. George Bray, Leeds; Mr. T. D. Hall, late 
of Adelaide; Mr. Robert Miller, Innerleithen ; and Pro- 
fessor J. Alfred Wanklyn, London. The last-named 
gentleman’s subject is the Cooper coal-liming process, its 
rise and progress, and results of a year’s practical work- 
ing. This has reference to the adoption of the process at 
the Tunbridge Wells Gas Works. 


The New Steel Works in Scotland.—Messrs. Merry and 
Cuninghame, well known as iron and coal masters for 
many years in Lanarkshire and Ayrshire, are now almost 
ready to begin practical work on a very large scale, as 
manufacturers of steel on the Thomas-Gilchrist or basic 
system, at Glengarnock, in Ayrshire, where they have a 
number of blast furnaces of a very modern type. The 
Bessemer converters and other plant and machiner 
which have beenflaid down at the new steel works, are cal- 
culated in the first instance for a weekly production of 1500 
tons of ingots, and for the manufacture of blooms, billets, 
and slabs, and finished plates suitable for ship, boiler, and 
other work, to Lloyd’s, Admiralty, and Board of Trade 
tests. The Glasgow Iron Company are in a somewhat 
similar position as regards the work which they have had 
in course of erection and equipment for some time near 
their Wishaw blast furnaces. They are likewise intend- 
ing to make steel on the Thomas-Gilchrist system. 


Trade at Port-Glasgow.—There is not much improve- 
ment to ‘go in regard to the state of the shipbuilding 
trade at Port-Glasgow, and builders are complaining 
greatly of the difficulty of securing orders, even at the 
ow prices ruling. Some of the firms have practically 
nothing on the stocks, and no near prospects. The only 
firms in the town that are really busy are Messrs. 
Russell and Co., and Messrs. Robert Duncan and Co. 
The first-named firm have never felt any of the dulness 
that has affected the trade during the last eighteen 








months or so, as they have almost always have had from 
ten to fifteen or more sailing vessels in hand at once ; 
and no sooner does one berth become empty by the 
launch of a new hull than it is occupied with a 
new keel. As an indication of the rapid strides made 
and making by Messrs. Russell and Co., it may be 
mentioned that they have just leased from the Glas- 
gow and South-Western Railway Company the ex- 
tensive saw-milling premises lately owned and occupied 
by Messrs. Sommerville and Co. at Bagston, on account 
of their present saw-milling works being quite inade- 
quate to meet the growing demands of that department 
of the firm’s business. Messrs. John Reid and Co. are 
about to lay down a large screw yacht which is to be 
fitted with a set of Messrs. Rankin and Blackmore’s well- 
known engines of 450 indicated horse-power. 


Gwynne v. Drysdale.—In the Court of Session last 
week two days were occupied by Lord M‘Laren, in hear- 
ing and adjudicating on a case raised by Mr. John 
Gwynne, London, against Messrs. Drysdale and Co., 
Bon-Accord Engine Works, Glasgow, for alleged infringe- 
ment of his letters patent for {his well known pumps. 
Aided by his assessor and a number of ‘‘ expert” wit- 
nesses, the judge had no difficulty in declaring against 
Mr. Gwynne and in favour of the defenders, to whom he 
granted expenses, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway and Dock.—This undertak- 
ing, which has previously been fully described in these 
columns, was fully opened for business last week. The 
completion of the enterprise is entirely owing to the 
— labour of the promoter, Colonel Gerard 
Smith, 


The Yorkshire College.—This college has been opened by 
T.R.H. the Prince and Princess of Wales. The Council of 
the College have asked foran incomeof 50,000/. and forasum 
of 50,000/. to discharge the debt on the building. Within 
a fortnight after the appeal being made for this amount 
upwards of 25,000/. was subscribed towards the amount 
needed. The capital account shows that funds contributed 
were : General fund, 47,000/. ; building fund, 30,000/. ; 
Clothworkers’ grants for building and site, 27,000/. ; special 
funds for chairs of physics and physiology, and for scholar- 
ships, 20,000/.; total, 124,000. The expenditure had 
been : Site, 13,000/. ; buildings, fittings, and machinery, 
67,000/.; furniture and apparatus, 3000/.; withdrawn 
from capital fund to meet deficiencies in annual income, 
14,000/. In response to this appeal of the council, empha- 
sised by the remarks made at the annual meeting by the 
president (the Marquis of Ripon), and the treasurer (Mr. 
Beckett Meson teniee subscriptions have been pro- 
mised, amounting to upwards of 26,000/. Among the 
subscribers are: The Most Hon. the Marquis of Ripon, 
K.G, (2000/. previously), 2000/.; His Grace the Duke of 
Devonshire (3000/. previously), 1000/. ; Beckett and Co. 
(3000. previously), 1500/.; Joshua Tetley and Son (1000/. 
previously), 1500/.; John Barran and Sons (1150/. pre- 
viously), 1000/.; Marshall and Co., Leeds (1000/. pre- 
viously), 1000/. ; James Stables (210/. previously), 525/. ; 
the Worshipful Company of Drapers, London (in addition 
to 1501. a year for the coalmining classes), 500/.; E 
Baines and Sons (800/. previously), 500/.; George Bray, 
5001. ; W. Williams, Brown, and Co. (550/. previously), 
500/.; George William Brown (250/. previously), 500/. ; 
Edward Crossley, Halifax (850/. previously), 500/.; Har- 
greaves and Nussey (1500/. previously), 500/,; W. L. Jack- 
son, M.P. (250/. previously), 500/.; Robert Jowitt and 
Sons (previously), 500/. ; and Sir Andrew Fairbairn, M.P. 
(4600/7. previously), 400/. ; with many others for smaller 
sums. 


Manchester, Sheffield, and Lincolnshire Railway.—This 
company, in its half-yearly revenue account to be pre- 
sented tu the shareholders to-day, shows a balance of 
324,207/. The strike of the colliers in South Yorkshire 
has caused a falling-off in receipts to the extent of 35,0007. 
Under these circumstances the directors have decided to 
carry to the credit of the half-year’s revenue the sum of 
24,8807. balance of the amount received from the Post 
Office under the Telegraph Award, which had been re- 
served for an emergency fike the present. The traffic re- 
ceipts of the half-year were 989,718/, against 1,021,043/. in 
1884, 


Improvements at New Clee.—Major-General Phipps 
Carey, Royal Engineers, has attended at the offices of the 
Clee Local Board nine gd 4 by instructions from the 
Local Government Board, to hold an inquiry into the sub- 
ject-matter of an application made by the Clee Board for 
power to borrow 10,000/. for sewage works, and for the 
paving of footways. It is proposed to apply 6500/. to 
flagging purposes, and 3500/. to the drainage. The in- 
spector went over the district, and will report to the 
authorities are on the,matter. 


Engineering and Iron Trades.—There is no change 
whatever to note in the demand in either of these two 
branches. Business is stagnant, and at least half the 
operatives are on partial time. 


End of the Denaby Main Strike.—The miners at Denaby 
Main Collieries, after being on strike twenty-nine weeks, 
have accepted the masters’ terms, namely, 5s. per day for 
holers, and 4s, 6d. per day for fillers. 





Buenos AyRES.—According to the terms of a contract 
for the construction of a port at Buenos Ayres at a cost 
of 4,000,000/., a second canal will be made in the 
roadstead. It will be nearly ten miles long and 21 ft. 
_ A dock will also be constructed in front of the 
city. 
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SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
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The number of views given in the 
in each case after the price; w 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaver Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act, 


DYNAMO-ELECTRIC MACHINES. 


9365. A. Shippey and J. E. Wyder, London. Dy- 
namo Electric Ticchines. (8d. 4 Figs.) June 24, 1884.— 
The ficld magnets are permanent and are constructed of welded 
and compressed steel, or the steel may be specially manufactured 
and as free from manganese as possible. The poles are placed 
alternately in a circular position round the armature, which is of 
the Gramme type. All the extremities of the conductors of the 
armature of the same pole section are connected together by 
means of wires carried within the hollow armature, and are also 
connected to the commutator sections in the ordinary manner, so 
that the currents are collected by means of two brushes which are 
mounted on a disc or on two separate discs by means of which 
tne positions of the brushes can be accurately adjusted. A cer- 
tain quantity of nsulated wire is wound round, and near the poles 
of, the magnets so that the magnets can be magnetised by a tem- 
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porary current or wholly or in part by a shunt current. Refer- 
ring to the illustrations, the magnets M present their poles N and 
Sin front of the armature A and are held in contact with the 
expanded pole-pieces which are secured to the frame of the 
machine by non-magnetic conducting brackets B. The armature 
A is fixed to its shaft by means of two flanged wheels D perfectly 
insulated from the armature by insulating material. A drum E is 
fixed on the shaft inside the armature and carries the insulated 
sections of wire for connecting the different sections of the arma- 
ture so that the current can be collected by two brushes. Each 
section of wire on the drum is connected to three different parts 
of the armature. The brushes, as shown, are mounted on a ring 
supported on one of the standards by three pulleys I, and are ad- 
justed by means of a lever and gearing. The insulation of the 
armature is cut from sheets of compressed pulverised homogeneous 
cocoa-nut fibre packing. (Accepted June 16, 1885). 


11,393. R. P. and J.S.Sellon, London. Armatures 
for D o Electric Machines. (6d. 3 Figs.) August 18, 
1884.—The core of the armature is constructed of soft band or 
hoop iron wound in spiral form. Referring to the illustration, 
the first layer of the hoop or band iron a is connected to a foun- 
dation ring g, and the hoop or band is then wound up tothe re- 
quired depth, insulating material being interposed between the 
convolutions of the band. The last layer of the band is secured 





by screws or rivets f which pass partially or completely through 
the spiral, and serve to hold the whole firmly together, the rivets 
being insulated. Or a band or tyre may be shrunk on the arma- 
ture. Ina modification two or more spirals are wound side by 
side on a common foundation ring with an air space between 
them. The foundation ring is recessed at its inner periphery to 
allow the jaws of a divided hub entering the recesses. The two 
parts of the hub are then clamped together by bolts, and firmly 
secure the ring g. Accepted June 9, 1885). 

11,542. S. Williams, Newport. Dynamo-Electric 
Machines. [4d.} August 22, 1884.—Straight flat bars of copper 
are cast or formed with a division down the centre of their thick- 
nesses, except at one extreme end. The other end is recessed on 
the inside edges of each limb, which edges fit on and are fastened 
to the periphery of the sides of the armature by copper bolts and 
nuts. This divided end is also provided with projections extend- 
ing at right angles outwards, and which serve as additional fasten- 
ings on to the boss by means of supplementary bosses secured to 
the middle boss. (Accepted June 23, 1885). 


SECONDARY GENERATORS. 


11,385. L. Gaulard and J. D. Gibbs, London. Con- 
struction of Coils or Apparatus for the Producting 
and Passage of Currents of Electricity. (6d. 2 Figs.) 
August 18, 1884.—The coils are constructed of discs connected up 
by means of lugs to form a helix or coil, Referring to the illu- 








strations, the coils are formed of annular discs A, each disc being 
slit at a, and having two lugs or ear pieces 1, 2, one on either side 
of the slit a, and extending from the outer circumference of the 
disc. In joining up these discs, the lug 1 of one disc is connected 
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to the lug 2 of the next disc by soldering or otherwise. The con- 
volutions may be insulated from one another by varnish or paper. 
(Accepted May 29, 1885). 


1212 S. Roos, London. Induction Current Generator 
for Long Cable Telegraphy. (6d. 2 Figs.) January 23, 
1885.—The generator consists of a core of iron wires wound with 
a single layer of insulated copper wire forming the primary circuit, 
upon which layer in turn is wound a single layer of insulated 
copper wire forming the secondary circuit, the whole being com- 
bined in the form of a cable. The cable may be wound upon a 
bobbin, which may be formed of the condenser itself. In applying 
the generator to long-distance telegraphy, the ends of the primary 
circuit are connected with a condenser, and also with the poles of 





a battery, a Morse key or other transmitter, and a make and break 
being included in the latter circuit. One end of the secondary 
circuit is connected to earth, and the other to the submarine 
eable. The receiver is a telephonic receiver employed either 
directly asa sounder or applied to act as a relay to actuate tele- 
graphic instruments. The illustration clearly shows the form of 
the induction coil, a being the bundle of wires insulated by the 
tape b, whichis coated with shellac; c is the primary wire also 
insulated by taped, and e is the secondary coil wound in the same 
direction as the primary wire and covered by a tape *. (Accepted 
June 5, 1885). 


4136. F. P. E. de Lalande, Paris. Intensifying 
Electrical Currents. [6d. 11 Figs.) April 1, 1885.—The 
general arrangement of the apparatus is analogous to that of ordi- 
nary induction coils. The core is made of a comparatively large 
mass, is in one piece only, or in a very small number of pieces, 
and is of peculiar shape. The primary wire is also made of 
greater length than is usual, so that a strong magnetisation, which 
will only disappear slowly, is obtained. The primary circuit‘isinter- 
rupted by means of an india-rubber tube filled with mercury 
which Closes the circuit, or by means of carbon contacts, or the 
resistance of the circuit may be varied rapidly. (Accepted May 15, 
1885), 


5201. C.D. Abel, London. (C. Zepernowski, M. Deri, and 
0. T. Blathey, Budapest, Austria) Induction + gar oy 
for Transforming Electric Currents. [id. 8 Figs.) 
April 27, 1885.—The induction apparatus is made in the form of a 
Gramme ring, the iron core of the Gramme ring being preferably 
replaced by the two copper coils which are tightly wound round 
with iron wire. It will thus be seen that the principal features 
of this invention are: (1) induction apparatus in which the iron 
core is formed as an annulus; (2) induction apparatus in which 





the core consists of the inducing and induced copper wires which 
are entirely surrounded with magnetically insulated iron wires or 
plates, the shape being circular as shown, polygonal or composed 
of several columns ; (3) induction apparatus consisting of mag- 
netically insulated iron plates which are perforated at several 
places for the insertion of the insulated copper wires disposed 
either in windings passing to and fro or in continuous convolu- 
tions. In the illustration a is the iron wire surrounding the copper 
coils b. (Accepted June 19, 1885). 


ELECTRIC BATTERIES. 


11,521. J. H. Johnson, London. (P. G. Skrivanow, 
Paris). Electric Batteries. (6d. 2 Figs.) August 21, 1884. 
—The battery is provided with flat narrow porous cells having 
their walls placed as near to each other as practicable, suf- 
ficient space being, however, left between them for the zinc ele- 
ment. Their carbon or platinum elements are immersed in 
nitric acid in the porous cells which are sealed with paraffin wax 
and have two glass tubes descending into it, one passing nearly 
to the bottom serving for the introduction of the acid, and the 
other serving for the escape of the gases. The zinc plates are 
immersed in sulphate of zinc, their bottom ends dipping into 
mercury by which all the zine plates are connected. (Accepted 
June 26, 1885). 

12.802. D. Fitzgerald and T. J. Jones, London. 
Voltaic Batteries. [6d. 6 Figs.] September 25, 1884.—The 
positive element of the battery is formed of lead in a more or less 
porous or spongy condition immersed in dilute sulphuric acid. 
The negative element is formed of the peroxide of lead. The posi- 
tive element is formed by subjecting to electrolysis a mixture of 
sulphate of lead and magnesia or an alkali applied in a plastic 
state to the surface of a suitable conductor. The porous lead so 








produced when required for the negative element is exposed to 
the atmosphere for the purpose of oxidation, the porous layer 


being finally converted into peroxide of lead by electrolysis. 
Plates of lead coated with a mixture of sulphate of lead and mag- 
nesia or an alkali and plates of lead alone may be subjected to 
electrolytic action in a solution of sulphate of magnesia, accord- 
ing as positive or negative plates are desired. (Accepted June 12, 
1835). 


15,567. A. R. Upward and C. W. Pridham, London. 

Batteries. [4d.] November 26, 1884.—In order to 
depolarise the carbon element, chlorine gas is forced to circulate 
in the cells in such manner as to come in contact with the carbons, 
which are not immersed in liquid, but are simply kept moist by 
contact with broken carbon or other porous material, which, by 
capillary action, distributes a small quantity of water or liquid 
which is supplied to it. (Accepted May 22, 1885). 


1831. D. G. Fitzgerald and T. J. Jones, London. 
Voltaic Batteries. (6d. 3 Figs.) 1885, dated September 25, 
1884).—This consists in obtaining by means of electrolysis finely 
divided or spongy lead in bulk from a paste composed of equiva- 
lents of sulphate of lead and magnesia with water or an alkaline 
solution. The peroxide of lead is simultaneously obtained from 
red lead or litharge, or a mixture of either with finely-divided lead 
or from sulphate of lead, which has been treated with an alkaline 
solution. The electrodes in the electrolytic tanks are formed by a 
number of superposed trays containing the material under treat- 
ment. (Accepted June 2, 1885). 


4745. S Raudnitz, Vienna. Galvanic Cells, (2d.] 
April 17, 1885.—The electrodes are formed of zinc and of carbon, 
the carbon being immersed in aqua regia, that is, a mixture of 
nitric and hydrochloric acids in statu nascendi, and the zinc being 
immersed in pure water, dilute sulphuric acid, any alkaline liquid, 
chloride of sodium, sulphate of soda, dilute hydrochloric acid, or 
dilute chlorides of mercury. The carbon electrode is immersed 
in a mixture of saltpetre (nitrate of soda), sulphuric acid, hydro- 
chloric acid or a salt containing chlorine, and water, out of which, 
on the passage of the current, aqua regia is formed. A brass cap 
looselysfits on the top part of the carbon electrode, and the space 
between the cap and the carbon is filled with molten tin, (Accepted 
May 19, 1885). 


11,853. E.G. Dornbusch, London. Secondary Bat- 
teries. (6d. 7 Figs.) September 1, 1884.—The active material 
of the battery is supported by felt, flannel, or the like. Felt, 
flannel, asbestos cloth, or other suitable material not affected by 
the passage of the current, nor by the acid in the cell, is impreg- 
nated with a salt of lead, preferably minium or red lead, mixed toa 
paste with water, in which the porous n.aterial is violently agitated. 
Lead plates cut into strips except at one edge, are placed in a double 
fold of the porous material, which is cut ina similar manner. A 
strip of the porous material is then interwoven backwards and 
forwards over and under the strips of the plate until the plate is 
completely covered. The plates are then inserted in bags or covers 
of the porous material. The plates are placed in separate com- 
partments in a vessel, the partitions being pierced with inverted 
V-shaped perforations running through their thickness parallel 
with their side edges, thus preventing the passage of metal from 
one plate to another. (Accepted June 26, 1585). 


ELECTRIC CURRENT REGULATORS. 


10,699. J. Tavener, Basinestoke, Hants. Con- 
trolling the Supply and Distribution of Electric 
Currents. (4d. 1 Fig.) July 29, 1884.—A U-shaped tube 
terminates in bulb, and is partially filled with mercury and 
partially with air, being similar in principle to the differential air 
thermometer. A resistance, inserted in one of the bulbs, dips into 
the mercury, and is so connected to the circuit that on the current 
increasing the temperature rises, heating and expanding the air 
in the bulb, and thus displacing the mercury and increasing the 
length of the resistance, or vice versd. (Accepted June 2, 1885). 


4534. R. P. Sellon, London. Automatic Safety 
Devices tor Use with Electric Currents. (4d. 3 Figs.) 
April 13, 1885.—The core of the electro-magnet which controls the 
movement of the conductor through which the circuit is broken is 
adjustable, its position being indicated on a dial, which thus also 
indicates the current at which the apparatus will come into 
action. Referring to the illustrations, the soft iron core b is 
capable of adjustment within the bobbin a, and its position is 
registered on the dialc. The armature d of the magnet a is 
pivotted to an arm e carried from the opposite end of the core to 
which the armature is in proximity, so that when a current 











traverses the bobbin a, the armature d becomes oppositely 
polarised to the adjacent end of the electro-magnet, and is 
attracted by a force dependent on the current in the circuit, and 
upon the distance apart of the core and armature. The armature 
may thus be adjusted to be attracted against the resistance of the 
spring f with any desired current. A U-shaped conducting strip 
h has its two ends dipping in mercury cups i, and a spring in the 
centre tends to raise these ends out of the cups, but is prevented 
from so doing by a stop on the armature d until the armature is 
attracted. The current passes from one terminal to one cup i 
through the strip to the other cup i, and through the electro- 
magnet to the other terminal. (Accepted May 19, 1885). 


ELECTRIC CURRENT METERS. 


9801. F. Walker,London. Measuring and Record- 
ing Electrical Energy. [6d. 4 Fiys.] July 5, 1884.—Two 
solenoids, one wound with thick wire in the main circuit and the 
other with fine wire in a shunt circuit have their cores held in 
position by springs, and attached to two arms or levers carrying 
pencils which press upon paper on a revolving cylinder, and 
describe two curves, the sum of which at any period represents 
the work done in the circuit. The motion of the pencils is at right 
angles to that of the paper. In a modification the shunt solenoid 
is suspended by aspring and works within the main solenoid and 
over a fixed core, and is connected to a lever carrying a pencil 
bearing against the paper. (Accepted June 2, 1885). 


10,237. C. D. Abel, London. (La Société Maison 
Bréguet, Paris). Electric and Magnetic Meters. [éd. 
5 Figs.) July 16, 1884.—A liquid conductor is caused to move in 
the magnetic field to an extent proportionate to the intensity of 
the magnetic field with the intensity of the current. Referring 
to the illustration, a thin column of mercury situated between 
the poles of a horse-shoe magnet A forms a horizontal connecticn 
between the two vertical branches a b of the meter, and is insulated 
by being inclosed between two pieces of ebonite, forming a Iquid- 
tight channel connected at its ends to the glass tubes ab. Two 





contact posts B C are secured respectively to the upper and lower 
ebonite blocks, and have their inner ends in contact with the 
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mercury. An electric current of the intensity i passed through 
the posts from B to C will produce a force at right angles to 
the direction of the current and to the lines of magnetic force, 
thereby causing the mercury to move so as to establish a difference 
of level in'the two vertical tubes a b proportional to the intensity 














of the magnetic ficld. Thus m being the intensity, 7 the height of 
the mercury between the posts B C, then the force produced will 
be: F=iml. If dis the displacement and S the thickness of the 


thread of mercury, then d=ciu! where C is the constant. 
(Accepted June 17, 1885). 


ELECTROMETER. 


9929. A. Wright, Brighton. Electrometer.  [4:.] 
July 9, 1884.—A movable pear-shaped plate is capable of rotation 
ina plane slightly inclined to that ofa fixed plate. The two points 
between which it is desired to measure the difference of potential 
are connected respectively to the two plates, the pear-shaped 
plate moving through a certain angle from its zero position until 
an opposing force, such as gravity or springs, balances the attrac- 
tion, Other modified forms are described. (Accepted May 19, 
1885). 


ELECTRIC CONDUCTORS. 


10,932. H.H. Lake, London. (7. Shaw, Newark, N.J., 
U.S.A.) Alloys for Electric Conductors. [4d.) August 
5, 1884. The alloys are composed of phosphorus, copper, and 
aluminium. The copper is first melted and the aluminium is then 
added « small quantity at a time with a flux consisting of palm 
oil, stirring well all the time with a pine-stick. Phosphorus is 
then added and the alloy stirred and poured into chill moulds. 
(Accepted May 19, 1885). 


ELECTRIC SWITCH. 


4717. H. P. Holt, Manchester, and A. E. Jones, 
Leeds. Commutating Circuits for Charging Suc- 
cessive Sections of Secondary Voltaic tteries. 
{4d. 6 Figs.) April 16, 1885.—A commutating apparatus, worked 
from the shaft of the charging generator, after a certain 
number of revolutions of the generator charging one section, 
euts this section out of circuit and brings ancther section 
into circuit. Referring to the illustration, which shows 
a commutating apparatus suitable for a battery having six sec- 
tions, the shaft A, driven from the axis of the charging generator, 
operates by worm-gearing B a wheel C carrying a pin D, which as 
the wheel C revolves releases successively two spring pawls E which 
engage projecting teeth on a wheel F. A spring G tends to force 
the wheel F to revolve, the spring being kept wound up by the 
wheel C through the sun-and-planet gear H acting on the axis of 











the spring. On the axis of the wheel F is an insulating disc K 
carrying two spring rubbers M L ; M making connection asshown 
between a ring O connected to one pole of the generator, and one 
of six segments Q ; and L(Fig. 2) making connection between aring 
P connected to the other pole of the generator aud the next seg- 
ment Q, the segments Q being each connected to one of the poles 
of the sections of the secondary battery. When one pole is re- 
leased by the action of the pin D, the wheel F makes one-sixth of 
a revolution when it is stopped by the other pawl; it having 
thus brought into circuit another section of the battery. In order 
to open the circuit when the speed of the generator becomes too 
slow for charging, a vertical cup containing mercury is revolved 
by the friction wheel U, causing the mercury to rise up its peri- 
phery and make contact with an inverted cup. When the speed 
falls too low the mercury subsides in the cup and the contact is 
broken. (Accepted May 19, 1885). 


ELECTRIC LAMPS. 


11,145. B. J. B. Mills, London, (W. Holzer, Harrison, 
N.J., U.S.A.) Incandescent Electric Lamps. [6d. 5 
Figs.) August 11, 1884.—The filaments of the lamps are main- 
tained straight or in proper form by subjecting them to strain 
while raised to incandescence in a vacuum, A weight is attached 
to the middle of each loop by a hook, and keeps it under constant 
strain. When the lamp is ready for sealing off, the weight is un- 
hooked by manipulation, and is removed from the globe by means 
of a double sealing. A magnetic weight may be attached to or 
detached from the loop by a magnet or a solenoid, and its pull or 
strain on the filament may be increased by a magnet or solenoid. 
After the weight has performed its office, it may be sealed in the 
lamp instead of being removed. (Accepted June 19, 1885). 


5657. J. E. H. Gordon, London. Lighting Signal 
Lanterns by Electricity. (6d. 3 Figs.) May 7, 1885.— 
Each lantern is provided with two lamps preferably arranged on 
different circuits supplied from different generators. By means 
of a switch inthe cabin, from which the signal is to be controlled, 
either lamp can be lighted as desired, or both can be extinguished, 
but both cannot be lighted at once. Should a lamp which is 
burning go out, the switch handle can be turned so as to light the 
other lamp and a new lamp be substituted for that which went 
out ; the bell being arranged to go on ringing until the switch is 
operated to put the other lamp in circuit and an indicator showing 
which lamp was at fault. When the lamps are switched out, the 
bells do not ring. (Accepted June 9, 1885). 


8707. T. T. Smith, London, Manufacture of Elec- 
trical Lamp Supports and Fittings. ([¢d. 22 Figs.) 


June 7, 1884.—The cord carrying the conductors leading to the 
lamp is secured ina block by means of a knot received in a counter- 








sunk hole in the block., The block is provided with two springs 
consisting of flat strips suitably bent upon themselves and con- 
nected to the conductors. The block is adapted to slide intoand 
engage with terminals projecting from an insulating base of a 
block of wood secured to the ceiling. The springs make contact 
with the terminals which are connected to the leads and may be 
provided with a safety fuze. The switch for the lamp comprises 
an expansible and compressible frame provided with two pairs of 
distinctly marked pushes arranged in such a manner that the 
compression or approach of one pair will cause the expansion or 
separation of the other pair. One pair of the pushes is arranged 
to act upon one or more contact plates preferably in the form of 
a tongue and spring respectively, the current passing when the 
tongue is forced in contact with the spring and ceasing when they 
are separated. The other pair of pushes is c sted to insulated 
plates or springs so arranged that they co-act with the tongue and 
spring to make a good and tight contact on the one hand or to 
accelerate and complete the breaking of contact on the other 
hand. The lamp is secured toa hollow threaded stem or guide on 
which is mounted a divided holder for the shade or reflector, the 
parts of which holder can be rigidly clamped together and locked 
upon the threaded stem by a pair of screw nuts, but which when 
the nuts are slackened can be separated to a considerable extent, 
and be shifted up and down the stem. In standard lamps, in order 
to provide for complete freedom of movement of the branches, 
spherical knuckle joints are employed, which while allowing of a 
movement of more than a right angle will not cut or twist the 
cord. The knuckle joints are deeply grooved, the cord being re- 
tained therein by springs or weights. The lamps or shades may 
have a balanceweight, and be mounted on pivots so as to swing 
and retain a vertical position. Luminous paint may be applied to 
the ends of the pushes. (Accepted June 2, 1835). 


10,487. R. P. Sellon and G. C. Sillar, 
Holders for Incandescent Electric Lamp: d 
Figs.) July 23, 1884.—Two halves of a cylinder are each hinged 
to a base and are drawn together by a circular spring placed in a 
groove. The leads pass through insulated holes in the 
base and are connected by screws to suitable contacts con- 
nected with spiral springs having hooks adapted to engage with 
the ordinary loops of the lamp. When a lamp is inserted in the 
holder, the two halves of the cylinder are pulled apart and the 
spring flies back to that part nearest the hinges so that the lamp 
can be readily inserted and then secured by bringing the two 
halves together and securing them by the spring. (Accepted June 
2, 1885). 

3518. A. Khotewsky, Rotterdam. Holders for In- 
candescent Electric Lamps. (4d. 4 Figs.) March 18, 
1885.—The holder carries an external ring which can be turned 
partly round to open or close the circuit of the lamp. One lead for 
the lamp is connected to a strip let edgeways into the holder and 
adapted to make connection with a spring carried by an insulating 
ring, and which is in contact with a metallic cap of the lamp, the 
cap being connected to one end of the filament. (Accepted May 
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19, 1885). 
TELEPHONIC APPARATUS. 

11,324. W.E. Irish, Sunderland. Telephonic Trans- 

mitters. (6d. 3 Figs.) August 15, 1884.—A series of conduct- 


ing bars are independently mounted within a funnel or other | 


shaped insulated holder and a conducting balJl rests freely upon 
their ends. Referring to the illustration, three rods 2, formed of 
carbon, platinum or iridium are mounted in the interior of the 











wooden‘or ebonite casel. As shown they are secured tothe holder 
at their upper end 4, their lower ends 5 being brought close together, 
but not touching. A conducting ball 6 is freely supported by the 
lower ends 5 of the rods. The sound waves are directed on to the 
contact by a tube 7 having a mouthpiece 8. The interrupted lines 
show the circuit connections, (Accepted May 26, 1885). 


3324, K.S. Dembinski, Brussels. Telephones. (4d. 
2 Figs.}] March 14, 1885.—The telephone is formed of a tube 
widened at both ends and containing a straight magnet terminated 
by two thinner parts of soft iron each carrying a coil wound with 
fine wire. The diaphragms, tin-plate or ferrotype, are placed 
close to the coils, Flexible tubes terminating in mouthpieces con- 
veys the sound waves, so that two persons may simultaneously 
receive the despatch through the same instrument. (Accepted 
June 23, 1885). 


5235. J. E. Fuller, Chicago, U.S.A. Telephone 
Transmitters. (6d. 7 Figs.) April 28, 1885.—An equal- 
armed lever has one end impinging upon the diaphragm and sup- 
porting one electrode, the other electrode being carried by a bar 
supported by a spring and adjustably connected at an intermediate 
point to the other end of the equal-armed lever. Referring to the 











illustrations, the operation of the apparatus is as follows: Upon 
speaking into the mouthpiece, the diaphragm B is vibrated and 
operates directly the contact p carried by the equal-armed lever F, 
the other contact being operated through the lever F and the bar C 
supported from the post h by aspring. This contact is secured 
to the outer end of the bar C as shown, It will thus be seen that 
the motion of the diaphragm is considerably increased at the con- 


tact of the electrodes. The current passes from the hinge 1 
by the conductor e, support of the lever F, lever F, contact 
bar C, post h, to the hinge 2. (Accepted May 29, 1885). 


6206. A. M. Clark, London. (Long Distance Telephone 
Company, New York, U.S.A.) Telephone Transmitters, 
{4d. 4 Figs.) May 20, 1885.—A granulated disintegrated semi- 
conductor is maintained normally under pressure, the pressure 
being variable by the vibrations of the transmitter diaphragin. 
The semi-conductor is contained in an elastic non-conducting cell 
having conducting plates at its ends in contact with the semi- 
conductor, one of the plates being rigidly supported and the other 
being movable and being pressed by the transmitter diaphragm. 
By means of an adjusting screw bearing on the fixed conducting 

late of the cell, the compression of the semi-conductor is regu- 
ated. (Accepted June 26, 1885). 

11,323. W.E. Irish, Sunderland. Telephones. [¢/. 
8 Figs. August 15, 1884.—The diaphragm of the telephone is sup- 
ported and firmly secured at its inner or central part in such a 
manner as to leave its circumference or outer parts perfect 
freedom of vibration. The diaphragm may be secured to the 
central part of the pole of the magnet or to the centre of a 
block inserted between the two adjacent poles of the magnet. 
Several methods of mounting the diaphragms are illustrated. (Ac- 
cepted May 26, 1885). 


11,325. W.E.Irish,Sunderland. Telephonic Appa- 
ratus. (8d. 8 Figs.) August 15, 1884.—This consists in auto- 
matically transcribing and recording the sound signals electrically 
transmitted and received in true, but not arbitrary, sound signals 
which may be read off as phonetic sounds. Fixed and sus- 
pended permanent or electro-magnets receive the sound signals 
and operate a freely suspended writer or style, the motions of 
which are recorded on paper by means of ink contained in a reser- 
voir in communication with the point of the writer or style. Ac- 
cepted May 29, 1885). 


8796. S. P. Thompson and P. Jolin, Bristol. Tele- 
phone Circuits. (6d. 5 Figs.) June 10, 1884.—This consists 
in winding the electro-magnet with a double or divided coil so 
arranged that the magnetising current in traversing the two 
| branches of the coil produces no magnetic effect until the current 
| in one branch of the coil is stopped by the complete or partial 
| opening of that branch. The windings of the two branches are so 
| arranged and connected together and to the circuit, that the cur- 
| rents in the two branches circulate around the core in opposite 
| directions. In one arrangement the core is wound with the two 
| branches, one branch including the transmitter, and the other 
| another transmitter, ora suitable resistance. Ina telephonic system 
| worked in an induction circuit, the secondary circuit of the induc- 
| tion coil is connected to the battery, line and receiver. Another 
| circuit passes from the battery, and is divided into two branches 
| forming the two parts of the primary of the induction coil, and 
| also including a transmitter and a compensating resistance re- 
| Spectively, the two circuits uniting and returning to the other 
| pole of the battery. (Accepted June 9, 1885). 


| 
| 9855. P. Jensen, London. (Stockholms Bell Telefon, 
| Aktiebolag, Sweden). Telephone Switches and Circuits. 
| (6d. 3 Figs.) July 7, 1884.—The object is to fit two telephones on 
| the same line in such a manner that by means of a switch 
actuated from the central station either of the two telephones can 
be connected to the line without the other, and so that the two 
telephones can be connected together. According as a positive or 
negative current is sent through the line, a polarised switch is 
| attracted to one side or the other, and puts one or the other of 
the two subscribers in connection with the line. By depressing a 
key, one subscriber can cut off his connection with the exchange 
| and communicate with the other subscriber. The two subscribers 
have also the command over the polarised switch provided neither 
of the subscribers are communicating with the central station. 
(Accépted June 23, 1885). 


10,990. C, Langdon Davies, London. Telephony. 
(6d. 14 Figs.) August 6, 1884.—In order that telegraphic and 
telephonic signals may be carried on through the same line, the 
telephone is connected with the line by means of an induction 
apparatus, one coil of which is connected to the line and the other 
to the telephone. (Accepted June 23, 1885). 


TELEGRAPHIC APPARATUS. 


4273. J. C. Ludwig, San Francisco, U.S.A. Tele- 
graphy. (6d. 7 Figs.) April 7, 1885.—‘In the preferred 
form of the apparatus the simple making and breaking of a circuit 
of a small battery by means of an ordinary transmitting key serves 
to magnetise and demagnetise an electro-magnet, which by its 
alterations of conditions effects in suitable adjacent coils sur- 
rounding magnetic cores, the induction of electric currents which 
traverse the line wire alternately in opposite directions and 
actuate relays or other receiving instruments constructed for 
operation by such reversed currents.” (Accepted May 12, 1835). 


5208. P. B. Delany, New York. U.S.A. Fac-simile 
or Autographic Telegraphy. [sd. 13 Figs.) April 2s, 
1885.—This refers to Specification 4787 of 1383, in which was de- 
scribed tables of insulated contacts arranged in a circular series 
over which synchronously actuated circuit completers were caused 
to traverse. Some of the contacts taken at regular intervals were 
devoted to maintaining the synchronous movements of the appa- 
ratus at opposite ends of the main line. The remainder were con- 
nected in independent groups ; that is, say, six contacts, more or 
less, taken at regular intervals round the table, were shown as con- 
| nected in an independent circuit, and others of the contacts were 

similarly connected in other independent circuits. The main line 

circuit would be completed from one of the circuits at one station 
| to the circuit connected to the corresponding contacts at the other 
| station whenever the circuit completers rested upon the corre- 
sponding contacts of the two circuits. The independent circuit 
through the corresponding contacts at the two stations might be 
used independently for other purposes, The main line was divided 
into six independent circuits. According to the present invention, 
the main line is divided into twelve independent circuits in each of 
which a stylus or finger is placed at each station for fac-simile 
transmission, (Accepted June 16, 1885). 











UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








An AMERICAN STEAM YACHT. — Messrs. Cramps, at 
Philadelphia, have begun work on a steam yacht on their 
own account. The yacht will be 160 ft. long on deck, 22 ft. 
beam, and 12 ft. 6 in. depth of hold, and will be schooner- 
rigged. The engines will be of the triple expansion com- 
pound type, with the piston-valve on the high-pressure 
cylinder, and will develop a force of 1000 horse-power 
indicated. The boilers will be of steel to sustain a pres- 
sure of 160 lb. per square inch, 
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THE SHEAF IRON WORKS. 

Tye works of Messrs. Ruston, Proctor, and Co., 
at Lincoln, which will be visited by the members 
of the Institution of Mechanical Engineers next 
week, are divided into two parts, situated about 
half a mile apart, on the banks of the River 
Witham. At the iron works which we shall de- 
scribe first, engines, boilers, mills, steam navvies, 
and other examples of engineering are made, while 
at the Sheaf Wood Works, by which name the 
second division of the establishment is known, 
thrashing machines and straw elevators are pro- 
duced. The total area of both works is about 13 
acres, and the average number of hands employed 
is 1600. 

On page 96 will be found plans of both the iron 
and wood works. Commencing at the principal en- 
trance we pass first into the building containing the 
various offices, and from here by crossing the yard 
enter the chief building of the establishment, which 
comprises the turning, fitting, and erecting shops 
with stores atone corner. Asmay be seen bythe plan, 
the Manchester, Sheffield, and Lincolnshire Railway 
Company’s lines run into the works, and these join 
the Great Northern Company’s line within a few 
hundred yards, so that the works are in communi- 
cation with any part of the country where the rail- 
way runs. The building we have referred to has 
six bays ; those on the left of the entrance are each 
30 ft. wide, the others being 40 ft. each. The 
greatest length is 360 ft. and the greatest width 
220 ft. There are a large number of lathes, be- 
sides other machines of various descriptions. In 
one of the central bays opposite the main entrance 
are placed the heaviest tovls, resvecting the chief 
of which we give a few details. We first notice 
two planing machines of ordinary construction by 
Messrs. Berry and Co., of Sowerby Bridge, which 
will take work 6 ft. by 6 ft, and plane 20 ft. in 
length. Next is a plate-planing machine and a 
hydraulic locomotive wheel press. The latter is 
used for general heavy work. A special tool is a 
keyway cutting machine, which will, if necessary, 
cut keyways 10 ft. long, this machine having a 
milled cutter which cuts the keyway at one cut. A 
powerful tool is a lathe which will take work 
11 ft. long by 3 ft. 6 in. in diameter. This is 
largely used for sugar-mill rolls and other heavy 
work. It is four-geared, and the slide rest, 
worked by overhead gear, will traverse 5ft. by a 
guide screw on its own bed, which can be in turn 
traversed by hand on the lathe bed by means of a 
rack. This lathe is by Messrs. Davey Brothers, of 
Sheffield. Near here are several wheel lathes and 
a large slotting machine by Messrs. Craven Brothers. 
Another special tool is a vertical machine by 
Messrs. Smith, Beacock, and Tannett for surfacing 
curved work, and is mostly used for turning 
cylinder attachments and brackets to fix to boilers 
of portable engines. Amongst other tools there is 
a gap lathe which will take up to 8 ft. diameter in 
the gap, by Messrs. F, Berry and Sons, of Sowerby 
Bridge, a locomotive wheel lathe for turning two 
pulleys at once, a vertical double boring machine, 
and several horizontal boring machines of Messrs. 
Ruston’s own make. These are used for boring 
the helices for centrifugal pumps, as well as engine 
cylinders. There are also two double horizontal 
boring machines which have adjustable heads so as 
to bore two cylinders at once for engines of varying 
size. 

In the next bay, where the erecting is done, we 
find a few heavy tools at the further end. The 
most noticeable is an 18 ft. flywheel lathe, and a 
special tool of the firm’s own make which has been 
designed for cutting keyways in wheel bosses. This 
machine has a large fixed faceplate to which the 
wheel is bolted, there being at the centre of this 
faceplate a hole which corresponds with the hole 
bored in the boss of the wheel. The cutting tool 
works from the back, coming through the hole. 
The bar holding the cutter is square and suitably 
guided. It is given the necessary reciprocatory 
motion by means of a cross-head attached to it, 
this crosshead having at the bottom a nut through 
which a screw passes, the screw lying parallel with 
the cutter bar. Obviously by turning the screw 
the nut will be caused to travel. The screw is 
driven by pulleys with open and crossed belts, 
The motion of the cutter is horizontal and the 
necessary taper to the keyway is given by the 
faceplate being slightly inclined from the vertical. 

In this part of the building are erected the well- 
known steam navvies made by this firm; No. 99 
being in progress on the occasion of our visit. Mr. 





Ruston will read a paper on these machines at the 
forthcoming meeting of the Institution of Me- 
chanical Engineers. ; 

In connection with the erecting plant is a large 
radial drill for drilling holes in portable boilers, by 
which the engines may be attached. The noticeable 
feature in connection with this is the means used 
for turning the work over. The holes are drilled 
with the boilers in a horizontal position, the drill 
being vertical ; a chain is attached to the firebox or 
other convenient part, whilst the barrel is supported 
by four rollers revolving on fixed spindles; the end 
of the chain is attached to another chain, which 
makes one or two turns round a drum near the line 
shafting above; this drum is caused to revolve in 
either direction by means of friction cones, driven 
from the line shafting by bevel gearing. The ar- 
rangement is simple, but effective. 

In each bay is a 15-ton travelling crane on a 
gantry, together with smaller 5-ton travellers, the 
latter being thrown into gear for being traversed 
from below by means of hanging levers. In addition 
to these, there are several gib cranes at convenient 
positions. 

On the left side of this building, and in the gal- 
leries above, there is a vast number of lighter tools, 
amongst them slot drills, milling machines, besides 
other special and ordinary machine tools. Amongst 
these we may notice a double shaping machine 
by Messrs. Hutton and Mc Donald, of Leeds, 
particularly adapted for working at the two ends of 
a connecting-rod at one time. There were several 
of Messrs. Smith and Coventry’s ingenious milling 
machines, anda rather larger tool of this nature made 
by Messrs. Ruston, Proctor, and Co., themselves. 
This entirely finishes brasses off ready for their 
pedestals at once, making seven cuts simultaneously. 
On the other side crank-pin brasses may be machined, 
three ata time. In the wheel shop which we next 
pass to are several planers and a lathe or two, 
and the usual appliances for the work which has to 
be performed. 

From the wheel shop we pass back to the prin- 
cipal turning and fitting shop, entering at the south- 
east corner, where the first tool we notice is a double 
horizontal boring machine with two adjustable 
chucks placed one above the other for boring 
pinions, eccentrics, and light cast-iron work. Near 
this isa machine for cutting small pinions, &c., out 
of the solid. At this end of the shop are two 
25 horse-power horizontal engines of the firm’s 
own make which are fitted with feed-water heaters, 
and supplied with steam by suitable boilers. Near 
these engines are a number of horizontal boring 
machines for cylinders, made by Messrs. Ruston. 
There is for serving this bay a jib travelling crane 
on a single rail and guided at the top, which has 
been supplied by Messrs. Wren and Hopkinson, of 
Manchester. In connection with this department 
we may notice that twist drills are very largely used 
throughout these shops and the system of grinding 
introduced by Messrs. Smith and Coventry, and 
described in a former number of ENGINEERING* is 
here followed, the machine grinder then illustrated 
being used with highly satisfactory results. There 
is also a horizontal machine for grinding cutters 
used in cutter-holders, this system being adapted 
for lighter work. A stone-dressing machine, by 
Bastin, of West Drayton, also forms a part of the 
tool grinding department. 

The engine-erecting department is on the right 
of the large building. The engines having been put 


they are tried under steam, after which they are 
sent to the paint shop and from thence to the load- 
ing shed. 

We now pass to the north-east corner of the 
works where the foundry is situated. Here there 
are three cupolas on the south side and three core 
stoves placed as shown. There is one 15-ton crane 
and several others of various sizes. Machine 
moulding is adopted to some extent, there being a 
pulley moulding machine, by which one man does 
eighteen 22 in. pulleys in a day, and machines for 
moulding iron naves for wood-spoke wheels ; 
although all-iron wheels are so rapidly coming into 
use that the machine is not much used now. 
There is also a machine for moulding large spur- 
wheels. For small articles plate moulding is much 
used. At the side of the foundry there are the 
usual stores with mills for grinding coal dust, &c., 
and other apparatus used in connection with the 
preparation of foundry materials. There are also 








* See ENGINEERING, vol. xxxvi., page 570. 


together are passed to the testing department where | 


fettling shops with emery wheels, rumblers, &c. 
Near here is a machine shop with the necessary 
tools for making iron patterns ; axles and under- 
gear are also prepared in this department. We 
now pass to the pattern shop where there are the 
usual tools and appliances and from thence. to the 
large boiler plate store which is composed of four 
spans of iron roofing. 

The boiler shop is on the eastern side of the 
premises. The more modern part consists of iron 
roofing and has two travelling cranes on one 
gantry. The older part comprises a brick building 
with a wooden roof. In the boiler-shop there are 
the usual appliances required for turning out work 
of this class. There are two plate furnaces and one 
hydraulic flanging press by Messrs. Fielding and 
Platt. This machine has been modified by Messrs. 
Ruston, Proctor, and Co., with aview to saving water. 
Two small rams are connected at the top to a small 
table in the shape of a cross, and above this is the 
table on which the work is carried. The arms of the 
cross pass between the pillars carrying the matrix, 
so that when the small rams rise with the plate that 
has to be flanged, they also lift up the matrix and 
its table, and consequently the large ram _ below. 
During this movement the water flows by gravity 
into the large cylinder, and the pressure water is 
only admitted beneath the large ram when that 
part of the stroke is being made which does the 
flanging. It is estimated that about one-half the 
quantity of water used is saved in this way. 
There are in this shop four hydraulic rivetters and 
a large hydraulic crane, together with rolls, plate- 
planing machines, punching and shearing presses, 
drills, &. There is a tower for hoisting boilers 
= 40 ft. long, so that they can be rivetted on 
end. 

The smiths’ shop is at the south end of the boiler 
shop. In one part of this building the wheels for 
portables are drilled. A horizontal drill worked 
from one standard pierces the tyres, and at the 
same time a vertical drill comes down and drills 
the angle iron on the vertical flange. The work is 
| then rivetted up by a De Bergue machine. There 

isa balling plant of two furnaces and a 15-cwt. 
| steam hammer by which scrap is worked up into 
| blooms, while close by is the wheel tyre furnace. The 
| gases from these three furnaces supply all the heat 
| required for generating steam used by the steam 
| hammer and by the engine that drives the fans and 
other machinery. There are eight steam hammers 
| in the smiths’ shop, and the fires are driven by two 
| Schiele fans, the blast mains being carried over- 
head. In this smithy is a nut-forging machine by 
| Platt, of Wednesbury, which has attached to it 
/a neat delivery gear, devised by Messrs. Ruston, 
| Proctor, and Co.’s works manager. There is also 
|a special machine for bending the triangular- 
|shaped spokes of threshing machine wheels, 
|in which two rollers bend the bar iron over a 
|suitable form. Near this is a tyre-rolling and 
| dipping apparatus, the rolls being mounted vertically 
|onatable. Two swaging machines and a four-tup 
| drop iammer are placed close by; this plant, sup- 
plied by J. Brown and Son, of Middleton, being 
used for forging bolts. The hammer is on the 
central screw principle, the tups being released by 
| trip gear, which appears to be much in favour in 
{this part of the country. There is also a bolt- 
| forging machine for light bolts, by Messrs. Green- 
wood and Batley. Outside the shop there is a 
large punching and shearing press. 

We now pass to the malleable iron foundry, 
where there are the usual appliances. The work in 
this department is increasing rapidly, as malleable 
castings are found to answer admirably for small 
parts. In this part of the premises is the brass 
foundry, a mill-stone dressing shop, and a case- 
hardening shop. On the south side of the Sincil 
Dyke there is a large building used as an engine 
store, besides other buildings, and there is also a 
large yard, which gives room for further de- 
velopment. 

Having so far described the engine department 
of this firm, we pass on to the 





SHEAF Woop Works, 
situated on the banks of the River Witham, where 
Messrs. Ruston, Proctor, and Co. manufacture 
thrashing machines, straw elevators, and other 
machines where woodwork enters largely into their 
structure. Here also are made undergear, fore car- 
riages, &c. The sawmill contains the tools of the 
usual description, the most noticeable being two 





large frame saws by Robinson and Son, of Roch- 
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dale. Outside the rough timber is stored, and for 
shifting this there is a gantry of 60 ft. span, and 
180 ft. long, with a travelling crane mounted on it. 
In these works there is kept a very large stock of 
hard and soft wood, about 50,000/. worth, we were 
informed. Amongst the wood-working machines 
we noticed the usual type of copying lathe for 
turning spokes and whippletrees. Another ma- 
chine is for boring riddles, the tool being a shell 
bit mounted in a horizontal spindle. The latter is 
mounted on a table caused to traverse on a slide so 
as to bring the cuttertowork. The boards are held 
in 2 clamp raised and lowered by screw gear. Four 
boards are done at once, a template being placed 


on the top to work to. There are also the usual 
planing machines, saws, and other wood-working 
machinery of alike’‘nature. Over the shop containing 
the wood-working machinery is the joiners’ shop 
containing several benches where different parts of 
machines are prepared. ‘The cut timber stores are 
in front of these shops, and on the other side is a 
series of buildings, the chief of which is the erect- 
ing shop for thrashing machines, beyond these 
being the painting shops. The frame shop is on the 
opposite side of the building containing the wood- 
working machinery; at the end of this again is 
the packing shop. Messrs. Ruston are about 
extending their works, and for this purpose 


|they have acquired a piece of land adjoining 
| the railway on the opposite side of the Witham. 
|Connection is to be made by a bridge, and, 
in order not to impede the navigation, this will 
have to be lifted 5 ft. As there is very little traftic 
on the Witham, Messrs. Ruston have concluded 
| that less trouble will be involved if they lift the 
| bridge whenever a vessel passes than if they made 
_a higher bridge and had to carry their own materials 
over it. A hydraulic lifting bridge has therefore 
_been designed by them to be worked by the 
| pressure of the town water, which is 901b. The 
| new land is very low at present, and flooded in 
' winter, and has therefore to be made up. There 
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this department quick-running compound engines 
for electric light purposes have been made a special 
feature. Grinding mills of various kinds have 
always been a branch of manufacture at the Sheaf 
Works, whilst other machines used in the prepara- 
tion of cereals for use are also made here. Traction 
engines are an important item, whilst among the 
miscellaneous articles we may mention centrifugal 
pumps, Woodfords’s patent pumps, mortar mills, 
maize-shelling, and dressing machinery, circular 
saw benches, and other machinery of a similar type. 
The Dunbar and Ruston steam navvy is well 
known, and the thrashing machines and other ma- 
chinery of this nature we have already referred to. 





THE STAMP END WORKS, LINCOLN. 


FIFTEEN years ago, the last time that the Institu- 
tion of Mechanical Engineers visited the historic City 
of Lincoln, a very full description of Messrs. Clayton 
and Shuttleworth’s important works appeared in 
these columns.* On that occasion we gave a few 
particulars of the origin of the portable engine, and 
as archzeological lore increases in value, the older 
it gets we may perhaps do well to repeat some of 
the facts. In 1841 Mr. Alexander Dean, of Bir- 
mingham, made an engine that might be regarded 
as ‘‘a portable,” although differing widely from the 
class of motors now known under that title. A 
vertical boiler had a vertical cylinder mounted on 
it, the crankshaft being above and driven by a return 
connecting rod. In the same year Messrs. Howden, 
of Boston, exhibited at the Wrangle show of the Lin- 
colnshire Agricultural Society, a portable engine 
which had a return flue boiler, an 8$in. cylinder 
being placed vertically above it. These are generally 
supposed to be the first portable engines ever con- 
structed, although about two years earlier Messrs. 
Tuxford, of Boston, had worked out plans, and 
even, it is said, made a model of a combined engine 
and thrashing machine, but it was not until 1842 
that they put their ideas into practical shape. Sub- 
sequently, nineteen of these steam thrashing ma- 
chines were made. The earlier engines by this 
firm had oscillating cylinders placed above the 
boiler. 

In September, 1845, Messrs. Clayton and Shuttle- 
worth turned out their first portable engine, which 
was rated at eight horse-power, and had a pair of 
6in. cylinders placed horizontally on the top of the 
boiler. The crankshaft was carried by brackets 
from the boiler, but the flywheel was placed on a 
second shaft which was geared to the crankshaft, 
being carried by high brackets fixed to a wooden 
frame, which was used also for supporting the 
boiler. In 1846 two engines were made by this 
firm ; in 1847, eight ; and four years later, in 1851, 
they turned out 126 of 611 aggregate horse-power ; 
and in 1852, 209 engines were made, the aggregate 
horse-power being 1153. Eleven years later, during 
1868, the number produced was 395, and the year 
previous to that in which the article we are quoting 
from was written (1870), the output was over 800, 
with a total nominal horse-power of 6439. At that 
time the engines, which have always been marked 
consecutively from ‘‘ No. 1,” were bearing numbers 
over 10,000. In another department this firm had 
then produced altogether 8770 thrashing machines. 
At the time of our now writing the last portable 
produced is numbered 22,777, and the number of 
the last thrashing machine is 20,878. 

The site of the Stamp End Works was by no means 
well chosen, and must originally have very much 
resembled the estate purchased by Mr. Martin 
Chuzzlewit,*at Eden, in which ‘‘ water privileges” 
were the most prominent feature. The total area 
of the works was 14 acres, but of this two-thirds 
were in the greater part of the year under water. 
Owing to this original defect in the nature of the 
ground all the foundations have been of a very ex- 
pensive character, it being necessary to drive piles, 
not only for the buildings, but for each separate 
forge, furnace, engine, or boiler, and even for most 
of the heavy tools. At the present time the works 
occupy an area of about 20 acres, the greater part 
covered by shops, and the whole good substantial 
ground, unless indeed it becomes necessary to sink 
foundations, when the old natural characteristic of 
the soil asserts itself, for water speedily fills any 
hole sunk more than a few feet deep. A compari- 
son of the plan we now give on the previous page, 
with that we published fifteen years ago on page 108 
of our tenth volume will show that a good many 





* See ENGINEERING, vol. x., pages 107, 127, and 146. 








alterations have been since then madeat these works, 
the most notable being the filling in of the dock, 
—which originally divided the works into ‘‘ engine 
side” and machine side,’’—until it is only a quarter 
its original length. When the Stamp End Works 
were first started in 1842 they consisted of a general 
iron foundry, the premises being bounded on the 
east by the cut before referred to. When the manu- 
facture of portable engines was commenced in 1845 
new shops were erected, which were added to and 
enlarged year by year as the business increased, 
until about the year 1853 the buildings had spread 
to the west side of the cut. Although the latter 
has been nearly filled up, the old boundary still 
exists, dividing the works into ‘‘ machine” and 
‘‘engine” side, the former being the eastern, and 
the latter the western division. 

We will commence our description with the 
latter half of the works starting at the large build- 
ing marked A to D on the plan. This comprises a 
shed for castings A, the principal turnery B, the 
engine erecting shop C, and the fitters’ gallery D. 
In the turnery and galleries there is a vast number 
of machine tools of all kinds, consisting} of con- 
siderably over one hundred lathes and about one 
hundred machine tools of various other kinds, 
many of them specially designed for the work they 
haveto perform. The floor area of the turnery is 
about 150 ft. by 110 ft., and that of the erecting 
shop 250 ft. by 90 ft. The latter is furnished with 
overhead travelling cranes, and a specially de- 
signed jib travelling crane running on a single line 
the whole length of the shop. This is driven by a 
square shaft, and has an ingenious arrangement for 
pressing the shaft bearing clear when the crane is 
required to pass. All the shafting and machinery 
in these machine, fitting, and erecting shops is 
driven by a 20-in. cylinder engine with overhead 
crank, which is placed diagonally against the wall 
of the building, and is coupled direct to the main 
shafting. There is a duplicate engine to be used if 
required. Steam is supplied by three boilers placed 
in an adjoining building. These are 22 ft. long 
and 6 ft. 6in. in diameter. They also supply 
steam to a single 144 in. cylinder engine, which 
drives the machinery in the smiths’ and bolt- 
makers’ shops. The steam hammers are also supplied 
from these boilers, which are fed by one of Messrs. 
Hamer, Metcalfe, and Davies’ No. 8 exhaust steam 
injectors, which works very satisfactorily. In the 
turnery are several special tools, many of them 
designed by Messrs. Clayton and Shuttleworth 
for the particular work they have to perform. 
Amongst these are two or three special lathes 
mentioned by us in our series of articles already 
referred to. There are also one or two of these 
lathes in the brass finishers’ gallery above, their 
principal use being to turn eccentric straps and the 
sheaves on which they are mounted. As some of 
our readers may not possess the tenth volume of 
this journal, we will again describe these ingenious 
tools. The eccentric sheaves used on the engines 
of this firm are concave on the periphery, and in 
order to turn them one of the lathes in question is 
used, in which the slide rest is so arranged that the 
point of the tool traverses through the curve neces- 
sary to produce the concavity. The work is fixed 
in a chuck plate, which has across slide that can be 
set to any required distance fromthe centre by means 
of a screw; and projecting from this slide is a pin 
or stud fitted with three wedges sliding in grooves 
cut in it. The eccentric sheave to be turned— 
having been previously bored—is placed on this 
stud, and, by means of a collar and nut at the outer 
end, the three wedges are forced towards the chuck 
plate, and are thus caused to move up their inclined 
grooves, and expand tightly against the interior of 
the hole in the eccentric. From the nature of the 
arrangement the wedges must expand equally, so 
that the eccentric is truly centred on the stud; and 
as, by means of the screw already mentioned, the 
stud can be set accurately at any desired distance 
from the centre of the lathe spindle, the correct 
throw is insured when the exterior of the sheave is 
turned. This arrangement, besides insuring accu- 
racy, affords great facilities for rapid fixing of the 
work in the lathe, and saves all marking off and 
adjustment by hand. 

In turning the sheaves a continuous cut can be 
taken right round, and so the work revolves in the 
ordinary way, but in finishing the outsides of 
eccentric straps this could not be done, and a 
modification of the ordinary lathe has to be had 
recourse to. The strap is mounted with its axis 
at right angles to the axis of the mandrel of 





the lathe, that is to say, the plane of the circle 
formed by the strap is parallel with the direction 
of the length of the bed. The tool-holder of the 
slide rest is fitted on a slide which traverses in a 
slide curved to the quadrant of a circle, so that as 
it is moved on this slide the tool follows correctly 
the outline of one half of the eccentric strap. A 
part of the exterior can be finished in this way, but 
there is one portion opposite the part where the oil 
cup is formed which has to be treated differently, 
To finish this the strap is placed in a lathe, the 
spindle of which has a reciprocating motion im- 
parted tc it in the following manner: Parallel to 
the lathe spindle is a second spindle or short 
countershaft carried by bearings on the headstock 
and having the belt pulleys fixed on it. At the end of 
this second spindle is a crank-dise, the pin of which 
passes through a transverse slot in a sliding bar, 
this bar thus having a reciprocating motion given 
to it. On one part is framed a rack, which gears 
into apinion on the lathe spindle proper, and thus, 
as the bar reciprocates, the lathe spindle, and con- 
sequently any article fixed in the lathe has a re- 
ciprocating rotary motion given to it, the extent of 
this motion being adjustable by varying the throw 
of the driving crank. In this way the part of the 
strap opposite the oil cup can be formed as a seg- 
ment of a sphere in the manner required without 
the work being turned through an entire circle, 
which would naturally bring the oil-box projection 
in contact with the tool. ‘The eccentric straps are 
each cast in one piece, the two halves being cut 
apart after the boring and turning has been done, 
liners being used to replace the portions cut away. 
One, and possibly more, of these lathes is by 
Messrs. Smith, Beacock, and Tannett, but in a 
larger and more recently designed type Messrs. 
Clayton and Shuttleworth have made a provision 
for turning the tool so that the point is always pre- 
sented to the work, and it thus cuts on both the for- 
ward and return stroke. 

In the west gallery there is a vertical shaping 
machine which is used for cutting the flange on 
stufting-box glands to shape. A round cutting tool 
works with a reciprocating motion from above. The 
cutting motion is obtained from a ratchet worked 
by a crank. The work is mounted on a circular 
table, and revolves by means of worm gearing at the 
same time that it receives a rectilinear motion, so 
that the necessary elliptical shape is given to form 
the lugs on the gland. The shape is governed by a 
template mounted on the table, a projecting arm 
from the standard being kept pressed against this 
pattern by a weight suspended by a chain, the tool 
itself always working in the same vertical direction. 
There are several machines for boring engine 
cylinders, some double with adjustable heads, which 
can be shifted to any centres so as to allow double 
cylinders in one casting, with their axes varying 
distances apart, to be bored at one operation. 

There is also a special planing machine for form- 
ing the curved surfaces by which the cylinders of 
portables are attached to the boilers. The old- 
fashioned arrangement by which this was done was 
to traverse the tool, the cross slide being lowered 
and then raised (so as to make the cutting tool 
travel through the required curve) by means of a 
connecting-rod fixed to the centre of the framing 
at one end. As the tool approached the centre the 
connecting-rod naturally pushed it downwards, and 
it so described the are corresponding to the curve 
of the boiler. This arrangement has been improved 
upon by making the tool box swing radially by means 
of gearing in place of being traversed on the cross 
slide. 

One of the finest tools in the large machine shop 
is a slotting machine of long stroke by which a 
vertical cut can be taken 6 ft. 9in. long. The 
tool box is raised and lowered by a screw working 
in a nut. 

The method adopted by Messrs. Clayton and 
Shuttleworth for getting the dogs which carry the 
crank in the lathe true to the work is worth notice. 
A V shaped guide is attached to a fixed bed and 
into this the part to form the crank-pin is pressed 
until it finds a bearing. The dogs having been pre- 
viously placed on, are brought to their correct posi- 
tion, so that they are parallel to each other, by 
means of fixed guiding points placed at the correct 
position with regard to the V guide. In this way 
the axes of the crank-journal and the shaft are 
necessarily parallel. A short distance away from 
this apparatus is a machine for shaping nuts. 
The blanks are threaded four ona spindle, and thus 
mounted they are secured by clips around a face- 
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plate ; this is made to revolve, and two tools cut 
two faces of each nut, twenty-four faces being thus 
formed at one revolution. The spindles, with the nuts 
on, are then turned, and two other faces cut on each 
nut in the same way, when another turn finishes the 
operation. In order to insure uniformity and all 
faces being exactly alike, a standard nut or pattern 
is permanently mounted on the end of each short 
spindle, and this fits into a suitable receptacle on 
the faceplate, so insuring the work always being 
uniform. Next to this machine, which forms nuts 
by a turning movement, is another tool for slotting 
them by reciprocatory cutting motion. The blanks 
are mounted on a table being held in the required 
position by the spindle which holds the nuts having 
a square head which fits in a square hole in the 
table. In this way the different pieces of work 
are always held in the same position, and as the 
tools travel uniformly, each piece is an exact 
counterpart of the rest. There are six round tools 
projecting downwards from a hexagonal head, each 
tool forming one face of the nut. This head is 
hollow, and contains the cutter holders. A circular 
motion is given by means of worm gearing, but this 
is transformed into the required rectilinear motion 
of each cutter by means of slotted guides in the 
head. This ingenious machine, which turns out 
excellent work at a good speed, was made and de- 
signed on the works. 

“There are many other tools in this fine shop well 
worth attention, but we must pass on to other 
departments. 

In the erecting department there are the neces- 
sary appliances of the best kind, the most noticeable 
being a combined horizontal and vertical drilling 
machine for drilling holes required in different 
positions in portable engine boilers. There is a 
radial arm for carrying the vertical spindle, whilst 
a horizontal spindle is mounted on the standard. 
This can be raised or lowered as required, and by 
means of the two drills a large surface can be 
operated on without shifting the work. When the 
boiler is required to be turned a chain is attached 
to the lower part of the firebox, and hauled on by 
power from the shafting above. The boiler itself is 
carried on rails, so that it can be readily moved 
endways. 

Adjoining the turning and erecting shopsare the 
shop store and general stores marked E and F on 
the plan, the building containing the boilers and 
engines referred to being lettered G and H respec- 
tively. From these we pass to the large smiths’ 
shop beyond, which is 150 ft. by 115 ft. It contains 
sixty fires. There are twelve steam hammers, 
which is just double the number there were on the 
occasion of our last visit, fifteen years ago, besides 
a number of drilling machines, punching and shear- 
ing presses, olivers, bolt and nut machines, and 
various other tools and appliances. This shop is a 
lofty well-ventilated building, the shafting and 
machinery being driven by the engine already re- 
ferred to. In a shed adjoining is placed an 
auxiliary boiler to take the place of any one of the 
three boilers in regular use if required. The 
wheel-making machinery is a prominent feature 
in the smiths’ shop. The tyres are bent between 
vertical rolls, the loose roller being on a movable 
table so that the distances can be adjusted. Close 
by is a slacking trough, by means of which the 
tyre is shrunk on to the wheel. In the bolt and 
nut-making department there are two of Horsfall’s 
patent nut-making machines by Messrs. Greenwood 
and Battley, and another nut-making machine by 
Messrs. Craven Brothers. Near these is the bolt- 
making machinery. This comprises a Ryder swag- 
ing machine and an American type of drop hammer 
used for heading bolts. This has four tups, which 
are placed round a central frame and lifted in turn 
by a central vertical screw. A lug engages in the 
worm of the screw and the tups are lifted by this 
means, being held when at their top position by a 
catch. This can be withdrawn by the operator by 
means of a foot lever, and the tup then falls on to 
the anvil. Dies of various shapes can be used and 
light forgings of various kinds made in this manner. 
Near this machinery is a special tool for cutting off 
the ends of arms of the spiders of wrought-iron 
wheels to the same length when in place. The 
nave is mounted on a mandrel and the cutters take 
off the ends as the wheel revolves. Near this is a 
steam rivetter for closing rivets in the arms and 
angle-iron rings of wheels. Another special tool is 
for cutting a thread on the outside of a wheel nave 
by means of which the cap is screwed on. This is 
a vertical machine having a standard resembling 





that of a vertical drill. The wheel to be operated 
upon is mounted horizontally, so that the thread 
has to be cut on a vertical surface. A spindle is 
centred in the nave, and attached to this is a 
bracket with a depending arm which carries the tool- 
holder. The spindle is fed down and at the same 
time caused to revolve, thus making the tool cut 
the required thread. 

Messrs. Clayton and Shuttleworth make a large 
number of their smaller forgings under the steam 
hammer by means of dies, there being a large stock 
of the latter for the various purposes required. 

The boiler department at the Stamp End Works, 
marked N on the plan, is the largest shop on the 
premises, being 255 ft. long and 180 ft. wide, thus 
covering an area of over an acre. There is a 20-in. 
cylinder vertical engine coupled direct to the line 
shafting for driving the machine tools. The greater 
part of the ftlanging of the boiler plates is done by 
one of Tweddell’s hydraulic presses. This is sup- 
plied with power by a separate pair of engines and 
pumps. There are three steam rivetters in this de- 
partment, one of these being used at the time of 
our visit for rivetting up fore carriages of portables, 
for which Messrs. Clayton and Shuttleworth have a 
special design. A special tool in this part of the 
works is a machine for cutting oval holes in boiler 
plates. The plate is attached to a horizontal table 
which has a reciprocating motion given to it. 
The cutting tool is carried by a revolving spindle 
by means of a projecting arm, so that the cutter 
sweeps through a circle of greater or less diameter 
as may be required. The circular motion of the 
tool and the rectilinear motion of the table give 
together the necessary elliptical cut on the plate. 
By means of this machine two such holes can be 
cut at once, and the work turned out requires no 
finishing. In this shop is one of Messrs. Manning, 
Wardle, and Co. s self-acting punching machines, an 
illustration of which appeared on page 109 of our 
tenth volume. This machine will punch lines of 
holes following curves of any required radius. The 
work turned out by this machine is admirably 
exact without the necessity of marking out tem- 
plates. It is only necessary to set out the four 
corner holes of the first plate of any series, and the 
machine then divides out the other holes, and 
punches any number of duplicate plates with 
almost absolute accuracy, the rivet holes when the 
boiler is put together being almost as fair as if 
drilled in their places. In this shop there are face- 
plate lathes for turning up smokebox plates, angle 
iron rings, &c. There are also a horizontal punch- 
ing machine which is handy for frames, &c., a 
Whitworth plate-edge planing machine, a number 
of drilling machines, punching and shearing presses, 
and other tools of a like description. In this shop 
also are rolls for rolling the mild steel beater plates 
for thrashing machine drums, with furnaces 
attached. A minor feature worth notice in this 
shop is the fact that the engine can be stopped from 
any tool in case of accident, a system of wires 
attached to a throttle valve being laid down for this 
purpose. For driving the boiler shop there are 
three tubular boilers each 21 ft. 6 in. long by 6 ft. 
Gin. in diameter. 

The principal foundry, marked L in the plan, 
has a floor area of about 13,000 square feet. 
The two cupolas are 50 ft. high, one being 7 ft. 6 in. 
and the other 5 ft. 6 in. in diameter. The blast is 
supplied by two blowers. There is a 10-ton 
hydraulic crane by Messrs. Beacock, Tannett, and 
Co. fur heavy work, and a second crane also worked 
by hydraulic power. This consists of a suspended 
bridge 30 ft. long, on which a monkey carriage 
runs. This can be raised or lowered by chains 
running over pulleys above. The moulding boxes 
are placed beneath in a straight line, and can be 
conveniently served by the ladle suspended from 
the dolly above. The cupolas have double bottoms, 
a chamber being thus formed immediately below 
the hearth, and into this the metal runs by a small 
hole made for the purpose in the hearth proper. A 
steam hoist at the back of the cupolas takes the 
materials up to the charging level. 

The malleable foundry marked M on the plan, 
has an area of 3000 square feet available for mould- 
ing, and is fitted with the necessary stoves and 
annealing furnaces. 

The western boundary of the works is formed by 
painting and lagging shops, marked O and P on 
the plan, and the testing sheds Q. In the larger of 
the latter ten engines can be under steam at the 
same time. The smaller shed is used for experi- 
mental purposes. On this side of the premises 
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there is also the brass foundry G, the pattern shop, 
andthe loading shed R. The latter is fitted with 
a large hydraulic lift, by which engines, thrashing 
machines, and other bulky articles are elevated for 
running on to the railway trucks. 

The eastern side of the Stamp End Works is 
used, as we have already said, for the manufacture of 
thrashing machines, the only exceptions being the 
general offices which are contained in a fine brick 
building, and the finished engine stores. The 
principal machine erecting shop marked W on the 
plan is 320 ft. long and 70 ft. wide, aud forms 
the western boundary of the east side. Another 
series of smaller erecting shops also marked W 
occupy a space 300 ft. long by 40ft. wide, and are 
situated to the north of the timber yard. The 
latter forms a triangle bounded on the south-east 
by shops for frame-makers, painters, turners, and 
drying sheds for timber. The turnery for the 
machine side marked X measures 140 ft. by 120 ft., 
and contains a large number of lathes and drilling 
machines, together with shaping, punching, boring, 
planing, and screwing machines. These are driven 
by a single 143 in. cylinder vertical engine work- 
ing direct on the shafting, a plan we may here 
notice which is universally adopted on these works. 
Two boilers supply steam to this engine, being 
fitted with a No. 5 exhaust steam injector. Amongst 
the special tools may be noticed three or four-spindle 
drills for drilling screw bars, and another machine 
for cutting screws on wheel naves somewhat 
similar to that already described. ‘There are also 
twelve lathes for turning machine shaker cranks. 

The sawmill marked V occupies a central posi- 
tion and is 150 ft. long by 65 ft. wide, and is well 
furnished with wood-working machinery. The 
motive power consists of a pair of horizontal con- 
densing engines with 172 in. cylinders and a 
single 12 in. cylinder horizontal engine, the latter 
being used for driving the log frame. Steam is 
supplied by a couple of tubular boilers each 
21 ft. long by 6 ft. in diameter, and one Lan- 
cashire boiler 24 ft. long by 7 ft. 3 in. in dia- 
meter. Amongst other tools in this shop aré 
planing and mortising machines, copying lathes for 
wheel spokes, and whippletrees, &c. For drilling 
riddle boards, a shell bit is used in a vertical ma- 
chine, three boards being drilled at once. There 
are four squaring machines with cutters mounted 
on revolving arms, by Messrs. Greenwood and 
Battley, which run at a high speed. There is also 
a chamfering machine, the cutters of which revolve 
at 4500 revolutions a minute. There is also a com- 
bined planing, tunguing, and grooving machine, 
by Messrs. T. Robinson and Son, which will plane 
60 ft. a minute. There is also a tenoning machine 
by Worssam and Co. The shafting for these tools 
is all below the floor. A room is set apart for saw- 
sharpening, where there are the usual appliances, 
including one of Messrs. Powis, James, and Co.’s 
circular saw-sharpeners, fitted with an exhaust blast 
for carrying off the dust. 

The largest timber frame saw, placed outside, will 
take logs up to 4 ft. square; to serve this there is a 
6-ton travelling jib crane, mounted on a truck. 
This also is used for piling and unloading the 
timber. 

To the south of the Sincil Dyke is a triangular- 
shaped piece of ground, bounded on one side by the 
Manchester, Sheffield, and Lincolnshire Railway. 
Here is the engine shed, where Messrs. Clayton 
and Shuttleworth’s locomotives used on the works 
are placed at night. Next to this are the private 
gas works which supply the premises; and here 
again a large store for finished thrashing machines. 
Further on is a range of stabling ; and beyond this 
again, forming the western boundary, is a supple- 
mental saw mill, with a 30 horse-power engine and 
two Cornish boilers. In addition to other machines, 
there is here a large frame saw with engine attached. 
Large quantities of rough timber are stored in the 
yard adjoining this saw mill. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
By a MEMBER. 

WHEN the announcement was made that the next 
Convention of the American Society of Civil Engi- 
neers would be held at Deer Park, in the western 
part of Maryland—that it would be essentially a 
working convention with no festivities, no passes, 
no special courtesies, but all hard business—when 
these varied matters were announced, there were 
many wry faces, 
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CENTRIFUGAL PUMPING ENGINE AT THE NEW 
CONSTRUCTED BY MESSRS. 





The ‘‘ veterans” made their ‘‘ rye” face over the 
thoughts of the well-known brands of Maryland 
Club, the frivolous members thought sadly of the 
hard work, and the younger and more impecunious 
ones (for all American engineers come under the 
latter term) dwelt anxiously on the increased ex- 
penses. 

Nevertheless, the usual number mustered on the 
appointed day in June last at the station of the 
Pennsylvania Railroad, and the trip to Baltimore was 
a pleasant one. The Baltimore and Ohio Railroad and 
the Pennsylvania Railroad are not on speaking terms 
just now, due to the fact that one is a diplomatist and 
the other guilty of treachery, just as in political 
complications abroad, and with all disputants every- 
where. The Society, therefore, had to make sepa- 
rate arrangements with each railroad, and they were 
certainly equally satisfactory, for a historian, and 
the passenger who pays his fare, should be impartial. 


On the arrival at Baltimore the party was met by | 
a committee consisting of Messrs. Charles H. | 


Latrobe, Mendez Cohen, Francis H. Hamilton, and 
other distinguished Baltimorians, and after dining, 
the visitors were divided into two parties, one 
of these consisting of about twenty members 
visiting the Gunpowder Water Works at Lock 
Raven under the charge of Mr. Robert K. 
Martin, city engineer of water works, General 
Shriver, the registrar, and the Water Board. 
After inspecting these works the party drove through 
the beautiful park at Druid Hill, of which Balti- 
more is so justly proud. The mayor of Baltimore, 
Mr. Latrobe, sent a letter regretting his inability 
to be present, and complimenting the Society on its 
distinguished members. 

The other party of some 200, including ladies, 


took a special train on the Baltimore and Ohio Rail- | 


DRYSDALE AND CO., 


(Yor Description, see Page 105.) 





road, and went to Locust Point, a place this rail- 
road company is spending considerable money on, in 
order to enable ocean freights to be readily handled. 
In this rapidly growing country nothing is more 
marvellous to foreigners than the short time required 
to develop a barren waste into a fruitful field. 
Locust Point is a fair sample; buildings of all 
sorts are springing out of the sand, parks are being 
constructed, and soon there will be facilities of the 
best kind and with all the modern improvements, 
including heavy mortgages. The United States 
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throwing streams from supplementary fire pumps ; 
the steam tugs of the company, cquipped with 
powerful fire-pumps, threw several streams; the 
yard hydrants were manned; steamers in the 
vicinity whistled relief signals ready to pull the 
shipping from the docks. 

This demonstration was an extremely interesting 
and creditable one, for within 34 minutes after the 
elevator whistle was blown, the tugboat had crossed 
the harbour and was throwing two powerful streams 

| from her bows, the locomotives had been detached 











Government is also busy at this place, dredging has | from their trains and run down to the elevator 
been going on, and there are now about 27 ft. of | where they at once became fire engines and threw 
water in the harbour, so that ocean steamers can pass | four streams in all, while the various train crews 
in freely provided they do not draw any more water | had each fallen into their proper places as firemen, 


than this. It is apparently the intention to locate 


| piers, grain elevators and warehouses at this locality, 
| and thus to greatly facilitate the rapid handling of 


freights. Baltimore from its location commands the 
outlet from the central parts of the United States, 
and its people mean it shall have its share of the 
carrying trade. They have undoubtedly taken the 
proper steps to attract it, and no one whois familiar 
with their enterprise, or that of their great trunk 
railway (the Baltimore and Ohio) will doubt their 
ultimate success. There is a large dry dock near by, 
and a tugboat in it looked very much like a “ fly in 


a milk pan,”’ so large are the dimensions of the dock. | 


Another portion of the Society was taken to the 
grain elevators of the Baltimore and Ohio Railroad, 
and examined a pair of elevators whose total 
capacity is 2,700,000 bushels, each elevator being 
provided with machinery capable of loading or dis- 
charging 100,000 bushels daily. At this point, a 
fire alarm was sounded, and immediately the 
switching locomotives in the yard were unshackled 
from their trains, and approached the buildings, 


| and were ready to fight any conflagration. 
| The party then embarked on the steamer 
Latrobe and proceeded down the harbour. Just at 
| this point (Locust Point) a most unprecedented 
| disaster was discovered to have happened. Some one 
| noticing the beautiful and chaste badge of the Society 
| with its engrossed level, indicating the way its mem- 
| bers walk, or else being struck with its blue black- 
| ground, had conveyed to the captain of the Latrobe 
the information, that his visitors were Murphyites, 
blue-ribbon men, followers of Father Matthew, 
8.A.B., &c., and the genial captain, whose first 
thought was the happiness of his passengers, had 
caused to be conveyed away, lest it should shock 
them, all the choice brands of Maryland Club Rye, 
Bourbon, &c., even to lemonade, and had placed 
at much trouble large casks of ice-water in con- 
venient places ! 

The saddened crowd looked for relief to Fort 
McHenry, whence emanated ‘‘The Star-Spangled 
| Banner,” written at a time when England and 
| America had their little differences in 1812-14, 





———— 


e) 
a 
~ 
ee 
(3) 
a 
O 
va 
(2) 








ayy Jo uoTZadsut [Njorvd v aTOYM ‘sdoys AreTO JUNOPL 
oy} ge ope sea doqs B pue ‘oUO O[QUyIVUIOT B SBA 
UNI OY, “Yq AoC] Ag uresry [etoods 841 ur pozrezs 
‘posvarout ATqeaopisuos ‘Aqavd oyy Aep 4xou oy, 


‘sdnois ut | 


pooesd are ‘Arvssod0u st VATJOULODOT PUODES B ATOM 
‘sopUAD BIOAOS Of} YVY} OS JNO PIL] St pvor oY, 


‘OUIT SIZ UO pasN MOT SIAIZOULODOT U0Z-QQ OY9 AOy | 


AIOJRISIZS 9q 0} SoAoId poq sty} pue ‘ou0ys Uayorq 
jo ‘ul QT Uodn 4];IMq sv peor OSIOY [VULSIIO OY, 
‘OOTAAOS ATIVP [VNJOV UT SOATJOWODOT YSAPTO OT} 
Ajquqoad Sureq ‘soursuo pavd pure SurpooIAs sv osn ut 
18 o1e ‘cegT ur 4[Ing ‘soursuo jo od Aq aoddoysseas 
PIO eYy JO anogZ ‘peor siyy Jo sdoys ate[O qunoy 
842 FF ‘pasn 910M JOYyJOSO} AvoU sIOALIp Jo ared 
OM} pue ‘oulsue oy} Jo yuoay OYY AOpuN poortd 
sem ‘Aztssooou ev se ‘yonay Auod v pure ‘oseq 
JOOUM pistr sqrt jo yQsuUT oY Jo yUNOdDV UO 
‘SOAIND OY} PUNOAV JOAVTZ JOU PMO yt ‘OUT, sTyy 


YIAONVH (OUD aJIUIWIIZ W 


HH H}} 
Will 
Hill} 


ili 
i gl ! 
a | 


i 
ii} 


WOAISTAa 





0} SATJOWIODOT YSIY 9YZ GuOs UosUaydaIg oF100H 
UdTL AL ‘pousisop qsay oom oorjovrd = AvmMrUI 
UvILIOUTY UT sorqavipnoed oy Jo ysour 4eyy Avmpred 
sty? uodn svM 9f ‘sivo UMO puUT soso, YstuINy 
P[NOo S[VNPIAIpUL OFVALIG “OPV AOMOTS V 4B SIT: 


yStory anoy 03 sosaoy gusta puv ‘anoy aed soyrw 
| 9U, J 3 : t 


XIs *1p9Voo aroSuossed & MOIpP SOSIOY ANOJ $ SOSIOY 
Aq UMBIP O1OM sivo ‘s1v0Xk jo JOQUINU vB IO 
“peor[er SI} Jo YOU solu OEE Jnoqe ‘yaqoX 


| MONT Ul ‘yeurp ou ea YF uorgiyaduio0s ur 4ping 


‘g090}Q UL10]S0M PUB UIO48v9 OY} UOOMGJ0q UOT}eq10d 
-SURIZ JO OUT BV “PERT UL “SOTTUT G1g JO oULysIpP 
@ ‘IOAIL OY 94} peyovor pue ‘JZgT UL uNseq 
SUM 9f “quosuey “quedo aod gp pue oanqeaino 


| Sutoq pvor oy} jo “quod aod gg ‘snIpet “gy QO9 Jo 
| SOAIND SIOULISUI OUIOS UT pu ‘OTT OY} 07 “GF OTT JO 


sopvis Sutmbos ‘Aajgunoo q[Roytp ysour v YSnoayy 
UWOTPONASUOD SFI Ul ‘VOLIOULY UL O[QVYAVULOA ysouL Oy 
JO OUO ‘pooput ‘st prorpIey OLY GO PUB OLOLLTYTVG OLY, 


| Jo puvsy Aouoy oy} yt po[Ays oavy Aoyy, 


“OLOUIT}[ PET JO 


| AVC oyZ pus ‘Aqrst9ATu) surydoFT uyor oyy ‘oye4SqT 


qqoaaeryy oy} ‘sioppoy pediourid sory ore or0y, ‘prot 
-[l@1 OY} 07 OL S7T SAATS JeYy AQ10 OY] UIYYIM ploy 
SI YOM Jo Wout ‘“sIe]TOp Jo UOTTTIUL WOdZAINO; ynq 
JO #QOp popuog ¥ sey OUT, 4VoI3 STYT, ‘suoTyeUuRTdxo 
OAIZON.AYSUT pue Surysoroqut Auvutl opeur speroyjo oro 
puv osoully[eg oy} puv ‘poroprsuos AT[njorv9 u9eq 
pry SIOZISIA 94} JO oansvoyd pue 4LOZWOD 944 I0J 
SPUOMOSUVIIV OY, ‘SseIp Surusao ut Sutoq sorpery 
oyy jo ysou ‘osnozy viedg oy ye yes Azrud poysnp 
pue pojooo Ajsedoid oousy ‘poqvorqny Ajaodoad 
‘poj-]]JOM BV W'd Q AV PUB ‘foJOY OY} 4B POATLIV SOIpPr] 
pue uowopjues jo Aqavd Arsuny pure ‘Aysaryy ‘Aqsnp 
‘peyvoy v “W'd 2 4e “ZIA SOU90s UOTRULIOJsURTy @ 
PossoUZIM SUIUOAD OY, ‘[9JOY AlOYZ puw o1oWTZ[eEG 
poyovor Ajtpoods Aqgavd oyy or0y savo oy} Suryey, 
‘SY}UOUL MOJ V UTYZTM UMOIS sey [Te pur ‘puelArepy 
“wool 


ama ws 


(‘E0OT ebng as Swoudisosaqy 40,7) 


‘NOGNOT 


‘SUMANIONG ‘MUVIO GNV ‘Q'TAIMGNVIS 
ABUAIANOT VI LV 


‘Ma¥VIO ‘SuSsaW 
LAT 





0} Opell yloSsOp oY} puT 
-u09 sosnoy-Suryyeq ‘pus oy} UC pre, Ud9eq GARY 
SY[VAA ‘“poezvotd Sureq st oovld-Surs0qyem 10 41080r 
opisves B O1OYM “YUIOgG sTJIND ye opeuUI Sureq Sur 
-pury e ‘Aypider opeut sem diz} uanjor oyy, “Aep 
syt jo optqoofoad oy} AT[Nyssooons ysIsor 07 posBad 
9u0j}s o104M QuIOd oy} sMOYSs YOIYM sooUsTOp UT 
e190 UB SyIVU [[OLIVD yo quosord gy ‘Avs 
uvo euou ‘estMdeyjo 10 ‘Suryeyd-anoue Aq 8}105 
eu0ys Surucyysuers jo Ava oy} ut dopaaop [ITH 
oingny oy} Fey, ‘Aup-07 Jo suodvom oy} ysurese 
soudjop Wyss B@ 4ynq AoYo plnoM jt yeyy yeors 
os useq sey AxoT[YaR usopout jo ssorsoid oy} 
qnq ‘aztueIs Jo ylom poyonaysuod AT[NJIWNveq & ST 
WO} SIYT, “QUOUTUTEAON 943 Aq quods oq ATpozqnop 
-UN ]][IM O1OUL pue ‘poystar, useq sey Aouour yonuE 
O10YM OAN{ONIYS OUOYS VB ‘f[OLIVD YAO, 908 03 Aeq 
ey} uMop pores Ayred Aqsaryy oy} pure ‘pozyodsut 
JOJZ PlO 94] ‘UMOYS SVM Yeyssuy plo oy Jo ops OUT, 


‘qrmq =spojoy ‘pejonays 


i a 
MICELI aa i 


SYA VO ODI AVSaCAR 








102 








ENGINEERING. 








facilities for the work of constructing and rebuild- 
ing the rolling stock, took place. Here are three 
remarkable engines, one being the old ‘ Arabian” 
above referred to, the first engine built for the 
Baltimore and Ohio, and having a ‘‘ walking” beam 
similar to those used on river steamboats, and the 
other two are copies of the original. 

It might here be suggested that while the original 
has a value as an historical relic, the copies are in 
questionable economy and taste, for like some paint- 
ings—copies of the ‘‘ old masters’—they are fre- 
quently travesties on the original, and some of the 
officers stated that the amount annually spent in re- 
pairing these fossils, or rather, copies of a fossil, 
would represent the interest on respectable yard 
engines which could move more than one car. 

The next stup was at the celebrated Relay House, 
better known to those engaged in the late Civil 
War, than to English readers. There is a fine 
stone viaduct at this point, and a monument to the 
originai projectors of the railroad, which itself, how- 
ever, is their greatest and most enduring monument, 
and many an engineer wondered at the marvellous 
skill and pluck shown by the early projectors of 
this famous line, in following the sinuosities of the 
beautiful but crooked Potomac, and hanging on to 
the sides of the mountains, which seem expressly 
constructed to thwart the efforts of men in spanning 
with the slender iron (steel) threads the distances 
and obstacles between Baltimoreand Harper’s Ferry. 

To an English engineer accustomed to straight 
lines and easy grades this line would seem a marvel, 
and it is hoped that no visitor to America will fail 
to see the Baltimore and Ohio, and enjoy the sensa- 
tion of being whirled around 14-deg. curves and up 
110-ft. gradients at the rate of 60 miles an hour. 
Besides the pleasure and excitement of the journey, 
the various turns of the railroad presented to the 
eyes of the delighted travellers, glimpses of the 
most beautiful landscape on the continent, the 
river winding its silver length along the bases of 
the mountains whose sides were covered with 
foliage. Moreover, the pleasant suggestion of danger 
gave an excellent excuse to visit the front car, 
not because one was nervous necessarily, but for 
fear one might become so. (In this car was much 
that makes life beautiful, and smooths and soothes 
its rugged pathways.) At Harper’s Ferry the 
Potomac was crossed on an iron bridge of the 
Bollman type, and the bridge, the river, the Old 
Potomac Canal, laid out by the ‘‘ Father of his 
Country,” and the green-sided mountain, formed a 
picture no one of the party will ever forget. Here is 
the old engine-house where John Brown heldout with 
his forty men against hundreds of Virginia’s militia, 
and from which place his ‘‘ soul” went ‘‘ marching 
on.” The party reached Cumberland for dinner, 
and after an excellent one at the Queen-street 
Hotel, started for Piedmont, where a 17-mile grade 
of 110 ft. to the mile begins. This, however, 
proved but a slight obstacle to the speed of this 
train, and the party landed at Deer Park in good 
shape ready for supper, sleep, and the business of 
the next day. 

Deer Park has a large and beautiful hotel, built 
and operated by the Baltimore and Ohio Railroad. 
There are two annexes or smaller buildings, and 
some of the officials of the railroad have cottages 
adjacent, which are very picturesque, Mr. Robert 
Garrett’s being particularly attractive, as is also that 
of Mr. Spencer, the first vice-president and acting 
president of the railroad. The history of this 
gentleman shows the opportunities of a new country 
where growth is rapid and talent is appreciated. 
It will not be out of place, therefore, to sketch his 
brief but brilliant career, and the writer feels all 
the more free to do so from the fact that Mr. 
Spencer has never heard of him. 

Mr. Spencer was born in 1847 at Columbus, Ga., 
and graduated at the University of Georgia in 1867. 
He afterwards took the course in civil engineering at 
the University of Virginia, where he graduated as 
a civil engineer in 1869, and went at once on the 
Savannah and Memphis Railroad as rodman. He 
remained on this railroad for three years, filling 
the positions of leveller, transitman, engineer in 
charge of parts, resident engineer, and principal 
assistant engineer. In 1872 he went to the New 
Jersey Southern Railroad as superintendent’s clerk, 
and in December, 1872, was made supervisor of 
trains on the Baltimore and Ohio Railroad. In 
1877 he was superintendent of transportation on the 
Virginia Midland, and in 1878 general superinten- 
dent of the Long Island Railway and its leased lines. 
In 1879 he was recalled to the Baltimore and Ohio 


and made assistant to the president with the powers 
of general manager; in 1881 he was elected third 
vice-president of the Baltimore and Ohio, and in 
1882 second vice-president ; in 1884 he was elected 
first vice-president, and is now filling that position 
and acting as president. Thus from 1869 to 1884, he 
progressed from rodman on a small southern railway 
to acting president of one of our great trunk lines. 

In the west annexe to the Deer Park Hotel isa 
large hall sacred to Terpsichore and Euterpe, but 
it was now destined to resound with discussions on 
science and to echo to the march of theories, for 
here was the arena in which the Society met and 
contended, till the air became thick with the strife 
of various factions, and resounded with the shouts 
of the leaders. 

On Wednesday, June 24th, then, the Convention 
assembled and Mr. Mendez Cohen, of Baltimore, 
was made chairman. This gentleman has had 
much to do with the early history of the Balti- 
more and Ohio Railroad, and his election was 
therefore most fitting on the occasion of the first 
convention held on the line of their railroad. 

The first paper read was one of peculiar interest, 
since it contrasted English and American railway 
systems, and was written by E. Bates Dorsey, who 
is now in London, and connected with the American 
Exhibition to be held in 1886. A comparison was 
made between American cars and English carriages 
and between speeds in the two countries, and 
notes were also given as to the economy in the 
United States. The author spoke of the curves 
on the Baltimore and Ohio, and called atten- 
tion to the hitherto over-estimated cost of run- 
ning around them, the fact being the Baltimore 
and Ohio spent but 339,000 dols. on fuel out of an 
operating expense of 6,000,000 dols. The author 
stated that the fastest train in the world is run on 
the Baltimore and Ohio, running 40 miles in 45 min., 
or at 53 miles per hour. The fastest English train 
runs 50 miles.* 

Especial attention was given by the author to the 


increased expense of the roadway in England on} 
| D. Bullock and the ‘‘ Problem of the Submerged 


account of the more strict conditions of favourable 
alignment and grade, and also Parliamentary ex- 


penses. An interesting analysis of the increased 
cost which an American engineer would be 


justified in incurring to bring up a railroad to 
the English standard, was based upon a value of 
money at 6 per cent., and the other elements of the 
computation as to cost of operation were taken from 
official American and English reports. Although 
preferring the American passenger car, the author 
stated that the size of tunnels and bridges will 
prevent its adoption on English lines, even 
if the railway companies desired to make sucha 
change. In American railways, preference was given 
to cars including their arrangements for warmth an1 
ventilation, to the system of checking baggage, the 
automatic brakes, the head lights and cabs on 
locomotives. The superiority of the block system 
of signals used on English railways, by which the en- 
gineer could blindly drive ahead in fog and rain, re- 
lying on safe passage if the signals gave the proper 
indication, was set forth, and its adoption earnestly 
urged upon American railways. 

A considerable discussion ensued, and the West 
Shore showed a speed of 100 miles in 100 min., also 
the Pennsylvania Railroad came to the front with 
trains running a mile a minute for long distances. 
The limited, as is well known, runs from New 
York to Chicago in twenty-four hours, making six 
stops, the distance being over 900 miles. 

The next paper was on the ‘‘Causes of Decay 
of Building Stones,” and was written and read by 
Professor Thomas Egleston, of Columbia College. 
His conclusions pointed to the use of boiled linseed 
oil as a preservative. A careful examination of the 
stones of Trinity Church and elsewhere in New 
York city, showed that their disintegration was 
confined to a distance of 60 ft. from the ground, the 
maximum effect being at 10ft. from the ground. 
Distinctions were drawn between the several kinds 
of granitic rocks, slates, sandstones, and limestones. 
The preferable method of preserving stones liable 
to decay, consisted, according to the author, in 





* [This is an error; the Great Western Railway Com- 
pany run several expresses from Paddington to Swindon, 
a distance of 774 miles in 87 min., this being equal to 
534 miles per hour. The Manchester, Sheffield, and Lin- 


colnshire also run many trains from Manchester to War- 
rington, 16 miles in 18 min., equivalent to a speed of 
534 miles per hour, while the Great Northern Company 
runs 1054 miles from Grantham to London in 2h. 4 min., 
equivalent to 51 miles per hour, and many other examples 





might be cited.—Ep. E.] 








covering the stone with repeated coats of boiled 
linseed oil, until the surface was protected. In the 
course of a discussion upon this subject, it was stated 
that the Egyptian obeliskat Central Park, New York, 
after withstanding exposure to the pure dry air of 
Egypt, for over 2000 years, was yielding to the effects 
of frost and gas, and rapidly crumbling away. 

Next, a committee on the preservation of timber, 
submitted a lengthy report, giving the results of an 
extended investigation upon the several methods, 
and the results of such treatment. At present 
the use of antiseptic processes is but rare in the 
United States, but the increasing consumption 
of lumber in the face of the diminution of the 
forests, must render the general employment of 
such processes a matter of the utmost importance. 

In the afternoon Major Pangborn, of the Balti- 
more and Ohio, tried to pose the members for a 
photograph, and each man looked his handsomest. 
while each lady undoubtedly succeeded. As all 
could not be in front, itis hoped some of those in 
the background will be inspected, for there is to be 
found the present writer. It may be mentioned 
that those members who are depicted holding on to 
the columns of the piazza did so not from any need 
of support, but in obedience to the request of Major 
Pangborn. 

In the evening President Frederick Graff read 
his annual address, which was devoted to a review 
of engineering progress in the United States and 
Europe ; after this Mr. Bogart, the secretary, 
exhibited many views of various engineering works 
from different parts of the world with the aid of a 
stereopticon. 

The next day Mr. Francis Collingwood read a 
paper on the ‘‘ Preservation of Forests,” which 
lacked somewhat in interest. The purport of the 
paper was to sound a note of warning on the reck- 
less destruction of timber. This was followed by a 
paper by Mr. Joseph M. Wilson of the Pennsylvania 
Railroad on ‘‘ Bridge Specifications.” 

Papers were also read on ‘‘ Railway Guard Gates 
for Grade Crossings and Bridge-Draws,” by William 


Weir,” by Clemens Herschel, of Holyoke. 

E. L. Corthell, engineer of the proposed Tehuan- 
tepec Ship Railway, spoke on ‘‘ Canal Navigation,” 
giving valuable data relative to the variable re- 
sistance of the same vessel in its passage through 
deep water, and in the restricted channel of a canal. 
In argument against the proposed enlargement of 
the Erie Canal to a ship canal, he submitted nume- 
rous figures relative to the cost of railway and canal 
transportation, showing that, in competition with 
the latter, mules could not be kept on the tow- 
path, except by means of bounties to canal naviga- 
tion in the shape of free canals. 

Captain Otto E. Michaelis, of the United States 
Ordnance Corps, spoke on the manufacture of cast- 
steel guns. An essay on railroad organisation, by 
Charles Latimer, engineer, of Way, Cleveland, con- 
tained opinions based upon a successful and ripe 
experience in the subject. 

Mr. Charles B. Brush gave the results of an ex- 
tended experience with green algze, which appeared 
in the water used by the cities of Hoboken and 
Jersey City. The water was pumped from the 
Hacknesack River, through a force main fourteen 
miles in length, The semi-monthly chemical 
examinations of this water showed that it was de- 
ficient in oxygen, containing only 3 cubic centi- 
metres per litre, when the normal rate is considered 
to be 64 cubic centimetres per litre. Air com- 
pressors at the pumping station forced air in the 
water until the analyses at points of consumption 
showed that it contained three times as much as 
before this process was applied. The distributing 
reservoirs of this water works system formerly had 
their discharge conduits 8 ft. from the bottom, and 
it is believed that this vegetable growth began in 
this lower stratum of the water. Since that time 
the conduits have been altered so that the discharge 
takes place from different portions of the reservoir. 
The use of air compressors purified the water. 

The vibration of bridges was shown in a graphical 
manner by Professor S. W. Robinson, engineer to 
the Railroad Commissioners of Ohio. The apparatus 
used consisted of a band of paper moved at a uniform 
rate by aclockwork set on a tripod placed below the 
bridge, while pencils, hung from the bridge, marked 
the vibrations of the bridge, both in horizontal and 
vertical planes, when the trains were passing over 
the bridge. 

Mr. William P.-Shinn described a system of 
power brakes for freight trains, these b:akes not 
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requiring any air tubes, cords, or other continuous 
mechanism leading from the locomotive through the 
length of the train. The system shown operated at 
speeds of more than six miles per hour, when the 
speed of the locomotive was reduced to force the 
cars together. ‘This operation would apply to the 
prakes the energy stored in the spring of the draw- 
bar, and that contained in the momentum of the 
cars. Numerous experiments were made with 
freight trains using the hand-brake and with this 
automatic brake, and the results were graphically 
represented in the same manner as those on power 
and hand brakes by Captain Douglas Galton. 

The expense of this type of automatic brake 
was stated to be inconsiderable, it costing 15 dols. 
to apply to one car-truck and 27 dols. for a 
pair of trucks. The annual cost of repairs to 
these brakes on 100 freight cars was 49,433; dols. 
per annum. Of course, a brake of this kind 
does not reach the high grade of efficiency of 
the Westinghouse air brake, but it is an im- 
provement on the hand brakes, and is operative on 
any car of a train to which it is applied irrespective 
of any other car, which is an important matter, as 
freight trains are made up out of cars of numerous 
lines, carrying goods and merchandise from the 
lines of one railroad to another to their destination 
without breakage of bulk. 

Lack of time during the last part of the meeting 
compelled the reading of a number of papers by 
title. 

In the afternoon an excursion was made to Cheat 
River and down the western slope of the Alleghenies. 
Here the gorgeous scenery of the first portion of 
the trip was repeated with this difference, that at 
Harper’s Ferry the view was up the sides ‘of the 
hills and from the river, while at Cheat River, one 
looks down some 200 ft. along green slopes to the 
stream. There is a tradition that an engine tooka 
trip down this bank and smashed itself hopelessly, 
but the engineer was unhurt. This ought to have 
impressed the visitors properly, and no doubt would 
have done so, had not the same incident been told 
of every point of similar height on this railroad, to 
say nothing of other lines. 

In the evening session a vote of thanks was passed 
to the Committee on ‘‘ Preservation of Timber,” and 
then followed thereport of a Committee on ‘‘ Uniform 
Tests of Cement.” This was discussed at much 
length, and finally ordered to be printed at a later 
session. It was late for the members, but not too 
late for the next speaker, who wished to have a com- 
mittee appointed to co-operate with other societies 
about a national association, and as every one was 
sleepy and he had a tremendous budget of papers 
threatening, it was easier to give him his committee 
and thus obtain the needful slumber, than to resist. 

One more irrepressible, however, had to be dealt 
with, and he moved that there be no liquor at the 
banquet on the next evening. This was ruled to 
be out of order, and the meeting adjourned. 

The next and last day opened with a discussion 
on ‘‘ Topographical Maps.” The Society then went 
into a ‘thanksgiving meeting, and thanks to every 
one and everything flew so thickly that the air 
scintillated, when, thank Heaven! some one moved 
to adjourn. 

In the evening a banquet was held, to which some 
200 went, many being ladies. The closing festival was 
not an unusual affair, and was attended with the or- 
dinary amount of post-prandial efforts, and about the 
same amount of successes, and perhaps the usual 
average of headaches the next morning. But one 
thing more remains to be chronicled, viz., the return 
trip. The Baltimore and Ohio evidently intended to 
do something smart, for they turned out the party at 
7.15 a.m., and this indicated business, especially as 
many of the party had retired only four hours 
before, and anticipation was not disappointed. 
The first part of the run being on a down grade of 
17 miles, attracted no attention; but the times 
subsequently made were as follows: 22 miles in 
25 minutes; 24 miles in 27 minutes ; 28 miles in 
294 minutes ; 11 miles in 12 minutes ; 17 miles in 
20 minutes, five miles of this being up a 40 ft. 
grade ; 10 miles in 10 minutes ; the total of 102 
miles having been made in 1154 minutes, and 
around some very sharp curves. From Harper's 
Ferry the runs were—12$ miles in 13 minutes ; 
10 miles in 14 minutes, upa 50 ft. grade; next, 
164 miles in 18 minutes; and then 16$ miles in 
17 minutes. From Washington Junction to Washing- 
ton, 43} miles, in 49 minutes; total run of 200 
miles in 4 hours and 50 minutes. 

Many of the curves were 8 deg. and 10 deg. ; 





some were 12 deg. and 14 deg. On the whole, this | recent issue), to assist them in preparing a project 
return trip looked better from a subsequent point|in which the ordinary locks were to be replaced 
of view than it did from the train. There is some|by their patent hydraulic canal lifts. In the 
talk of the next year’s summer trip of the Society | mean time, the first portion of the new canal to 
being made to London. Should this be arranged, | which the name of Canal du Centre had been given, 
your readers will be surprised to see how much| and the attendant enlargement of the Charleroi and 
its members are like other men; if anything, indeed, ; Brussels Canal, were at once commenced. 
they are more so, The first section of a length of 13 kilometres 
(8 miles) commences at the head of the Condé 
— * Mons, and follows the gently rising valley 
. ait of the Haine as far as Thieu ; the total difference 
INVENTIONS EXHIBITION.—No. III. of level is 23.26 metres (753 ft.), which is made up 
La Lovviere Hypraviic Canat Lirt. by one lock with a fall of 2.26 metres, and five each 
BE.c1vum is, roughly speaking, divided into two| with a fall of 4.20 metres. 
large industrial basins, the Litge and Charleroi! The contract for the execution was let in 1882 and 
basin, situated in the valleys of the Meuse and its/ will be completed by the end of the current year. 
tributary the Sambre, and the Boimage and Cen-| The second portion, in which are situated the lifts, 
tral basin, of which Mons is the chief town, situated | follows the valley of th» Thiriau, a mere brook, and 
in the valley of the Haine, a tributary of the| joins the Houdeng branch of the Charleroi and 
Scheldt. The Charleroi and Liége basin can send| Brussels Canal at La Louvitre ; this section, 8 kilo- 
its products by barge down the canalised Sambre | metres (5 miles) long, has a difference of level of 
and Meuse, in the one direction, to Rotterdam, or | 66.196 metres (220 ft.), which is made up by three 
by the Campine Canal to Antwerp; and in the| double hydraulic lifts, each with a height of 16.933 
other, by the Sambre and Oise Canal to Paris, | metres (56 ft.), and one double lift with a height of 
This latter is, however, a difficult and roundabout | 15,397 metres (50 ft.). 
route, suffering from frequent interruptions in the| Only one of these double lifts has been com- 
navigation, and belonging besides to a private com- | menced at present, and this is the upper one nearest 
pany, which exacts highway rates, whereas the| to the existing Houdeng Canal. This, with a shert 
Government canals, both Belgian and French, are | sectiun of canal, was commenced last May, and it 
toll free, with the exception of slight lock dues. | is to be completed in two years, by which time the 
Charleroi has besides direct communication with | enlargement of the Brussels and Charleroi Canal, or 
Antwerp by a narrow-gauge canal to Brussels, | at least that portion leading from La Louvitre to 
where it joins the broad-gauge Willbroock Canal | Charleroi, is also expected to be completed. In 
which falls into the Scheldt a little above Antwerp. | four years from now the whole canal, with its four 
The Centre and Boimage basin has in the Canal de | double lifts, is to be completed, and the, whole of 
Condé a large section Government canal, which | the Charleroi and Brussels Canal enlarged, and then 
enables it to send its goods along Government) Liége, Charleroi, and Mons will be in direct com- 
canals to the northern ports of France and to Paris | munication with each other by a large section canal, 
itself. It also has water communication through | capable of receiving boats of 400 tons burden. 
the valley of the Dendre with the Scheldt and| The natural features of the Thiriau are most 
Antwerp, but it has no direct communication either | applicable tothe construction of canal lifts. The 
with the capital, Brussels, or with the Charleroi) levels are steep, and to accommodate locks even 
and Liége basins. At present goods to be sent by| with a fall of 15 ft. the canal would have to be made 
water from Charleroi to Mons, whence they go by the | long and tortuous, except of course were a chain of 
small canal to Brussels, then through the Willbroock | locks made, but in this case the expense of water 
Canal nearly to Antwerp, ascending the Scheldt to | would be greater unless one-half of the week were 
Termonde, and then by the Dendre and Condé! employed in raising and one-half in lowering the 
Canal to Mons, a total distance of 250 kilometres| boats. Water is absolutely wanting, and the 
(155$ miles), whereas the actual distance as the | immense quantity (40,000 tons per diem) consumed 
crow flies from Mons to Charleroi is only 40 kilo-| by the locks, the whole of which would have to be 
metres (25 miles), and a branch of the Charleroi | artificially replaced, would be a most serious item. 
and Brussels canal actually passes within 15 kilo-| The lifts on the other hand actually use less water 
metres (94 miles) of Mons, the head of the Condé | than is required to make up for the leakage and 
Canal. Looking at these facts, it is not surprising | evaporation of the canal itself, and as the Charleroi 
that the industries of Charleroi, desiring a free and | exports down stream will most probably be in 
easy road into Northern France and Paris, and | excess of the ascending traffic, the lifts will actually 
those of Mons desiring a direct route to the capital| help to feed the canal. To this advantage they 
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and the other industrial centres, have for a long | 
time been united in demanding from their Govern- 
ments direct water communication between Mons 
and the Charleroi and Brussels canal. But the 
chief difficulties in the construction of such a canal 
have hitherto been the great difference of level to 
be surmounted, and the scarcity of water in the 
upper reaches of the existing Charleroi and Brussels 
canal, This canal, though only at present a small 
section one, suffers much from scarcity of water, 
and it has occasionally to be artificially supplied in 
some places: any project comprising its enlarge- 
ment and the construction of a new large section 
canal, with a drop of 89.477 metres (2933 ft.), the 
whole of it having to be artificially supplied, was 
no light undertaking, and it is not surprising that 
although the scheme has been mooted for more 
than the last fifty years, the Government has never 
been anxious to undertake the actual construction 
of such a canal. However, the increasing trade of 
these industrial centres at last rendered its con- 
struction imperative, and M. Gérard, a young and 
energetic member of the Corps of Government 
Engineers, received instructions to prepare a defi- 
nite project for a junction canal. Boldly grappling 
with his chief difficulties, scarcity of water and 
great differences of levels, he sought for some 
system of saving the great loss of water occasioned 
by the ordinary locks, and in the course of his re- 
searches he came across an account of Mr. Edwin 
Clark’s lift at Anderton. Struck with its simplicity 
and its applicability to his own case, he obtained 
permission from his Government to visit and report 
on this lift. The report was so favourable that the 
Belgian Government called on Mr. Edwin Clark’s 
firm, Messrs. Clark, Standfield, and Clark, who 
were then designing the hydraulic canal lift now 
being constructed at Fontinettes (described in a 





join that of tirst cost, for they come out about 25 
per cent. cheaper than single locks of 5 metres 
height, only large enough to pass one boat, whereas 
the lift passes one up and one down ; besides this 
they have the advantage in point of time required 
to pass the boats through. 

Our illustration on page 101 gives a general 
perspective view of La Louviere lift ; its general 
principles are identical with those of the Fonti- 
nettes lift described in our last week’s issae ; the 
system of guides is however different, these being 
contained in wrought-iron lattice towers instead of 
stone towers. In order to gain greater stability 
the whole of this system is bound together by trellis 
girders, which also afford communication to all 
parts of the structure. These lifts, though of the 
same superficial dimensions as the Fontinettes lifts 
have a greater depth of water, and are accordingly 
heavier, weighing about 1100 tons, but the ram, 
however, is of the same size. We will not now enter 
into any further details, as we propose giving in 
subsequent numbers a full description of this 
interesting and important work. 








RIFLES FoR VicTor1A.—The Victorian Government re- 
cently sent home an order for 6000 Martini-Henry rifles in 
addition to 3000 rifles of the same pattern lately received. 
At present there are sufficient small arms of one kind or 
another in Victoria to arm a force of 10,000 infantry. 


A QUEENSLAND DreEDGE.—A dredge built by Messrs. 
J. Walker and Co., Maryborough, for the Queensland 
Government, has been successfully Jaunched in the 
0m of a number of spectators. At a subsequent 
uncheon Mr. Griffith, in replying to the toast of ‘** The 
Ministry,” said they had seen that dredges could be built 
in the colony as well, if not better, as in any part of the 
world, and it was desirable that local industries should be 
supported, 








104 


ENGINEERING. 





__ [Jury 31, 1885. 








CONSTRUCTED BY ME 












> 






“S 
SS 


QY 











Amonc the many high-speed engines at the In- 
ventions Exhibition none shows better promise of 
fulfilling the conditions which environ such apparatus 
than the Fielding engine exhibited by Messrs. Fielding 
and Platt, of Gloucester. This motor runs with per- | 
fect steadiness at 1000 revolutions per minute, while | 
for the purposes of experiment it has been driven much | 
quicker than this at the makers’ works with good 
results. It departs in form from the recognised con- | 
struction of a steam engine, but this departure is more | 
apparent than real, and on examination it is found that 
the construction is not only simple, but also familiar, 
although the features are somewhat disguised by the 
novel manner in which they are combined. In de- 
scribing it the first impulse is to say that it is based upon 
the same idea as the Tower spherical engine, but it 
would be more correct to say both it and the Tower 
engine are alike in containing the elements of a universal 
joint. Beyond that there is no resemblance between 
them, and even if there were the illustration would 
be little help to the average reader, for the number 
of persons who carry in their minds a clear picture of 
the operations of the spherical engine, is very small. 
The universal, or Tooke’s joint, contains, of course, 
a disc or cross, two bows which are pivotted to 
two diameters of the disc at right angles to each 
other, and two shafts upon which the bows are 
mounted, these latter being inclined in relation to | 
each other. Now, in the Fielding engine all these 
parts are to be seen and recognised, and upon 
them there are mounted the steam cylinders and 
pistons, two cylinders upon each bow, and two pistons 
on each side of the disc. The cylinders are set mid- 
way between, and symmetrically with regard to the 
arms of the bow. They, however, differ from the ordi- 
nary steam cylinder in being curved in the direction of 
their length, like the bend of a steam pipe. This in 
itself, is no novelty, as the same idea has been applied 
by Mr. Fielding to hydraulic rivetting and punching 
machinery for some time, and in that connection 
must be perfectly familiar to many of our readers. This 
idea is carried out in its most usual form by making a 
punching bear of two arms connected together like the 
parts of a pair of glove stretchers; one arm carries at 
its extremity a curved ram, and the other a curved 
cylinder, and these two work together with perfect | 
harmony, each moving in an arc of a circle struck 
from the pivotofthe two arms. The method of boring 
and turning such objects is shown in Figs. 1 and 2. 
The tool is fixed on a rotating bar without any feed ; 
the cylinder has no motion of rotation on its axis, 
but is pivotted on a point corresponding to the centre 
of the required curve, and is slowly moved around this 
centre to give the requisite feed to the tuvol. The 
operation of turning the piston (Fig. 2) is the same 
except that the tool is applied to the outside of the 
work instead of to the inside. 

With cylinders of this form no connecting rods are 
required, while at the same time all the features of an 
engine, which long experience has shown to be the most 
trustworthy, are retained, and nothing new in the form 
of packings is introduced. The working parts, omit- 
ting for the moment the steam distribution, consist of 
the four cylinders and pistons, and the four pivots 
which connect the bows and the disc, and nothing 
more. At each revolution the cylinders, which are 
single-acting, are filled with steam once and exhausted, 
and thus a very constant effort is exerted through the 
entire circle, and there are no dead points. So far no 
special means of lubrication has been found necessary, | 
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and even at very high speeds the parts work perfectly 
smoothly and without any signs of wear. 

Referring to the illustration Figs. 1 and 2, as already 
mentioned, illustrate the means of boring and turning 
the cylinders and pistons. Figs. 3 and 4 are two sec- 


tions through the engine at right angles to each other; | 


Fig. 5 shows the cylinders and pistons, drawn apart, 
but arranged in the right order, and Figs. 6 to 9 illus- 
trate the same parts in four positions during three- 


eighths of a revolution. The two pairs of cylinders may | 


be of the same or different diameters, according as the 
engine is intended to work single or compound. 
either case they are cast together with a boss between 
them, having in it two ports, and designed to be 
attached to one of the shafts. From this boss (Fig. 5) 
there spring two arms ending in pivots, these arms 
forming one of the bows of the universal joint. 
pivot fits into a socket or bearing in a piston-rod or 
trunk mounted upon the disc or cross, as shown in 
Fig. 5, where the general arrangement of this part of 
the engine may be clearly seen. 

The admission and exhaustion of the steam 
effected by very simple means. Each of the bosses to 


which the cylinders are attached has two ports formed | 


in it (Fig. 5), and runs in rubbing contact with a valve 


In | 


Each | 


is | 




















Fia. 2. 

face formed in one with the bearing of the shaft. This 
piece has four ports init, two in the end face and two 
in the side. These latter correspond with the steam 
and exhaust passages cast in the outer casing (Figs. 3 
and 4). The steam first enters one of the cylinders to 
the lett hand of the figures, and then is exhausted, 
and passing round by an external pipe, enters the 
larger cylinders at the right of the figure. In Fig. 6 
the lower high-pressure cylinder C is just taking steam, 
the upper one just closing the exhaust. The low- 
pressure cylinders D D are at half stroke, that in 
sight is exhausting, and the opposite one, which cannot 
be seen, is taking steam. In Fig. 7 the shaft has 
turned through one-eighth of a revolution; in Fig. 8 
through a quarter of a turn; in Fig. 9 through three- 
eights ofa turn. Another eighth turns the parts into 
position shown in Fig. 6, except that the second pair 
of cylinders now replace the first. Fig. 10 is an ex- 
ternal view of the motor. 

These engines are to be made in thirteen sizes, 
marked C to O, the cylinders varying in diameter from 
2in.to 8in. Cutting offat half stroke, and running at 
1000 revolutions per minute with 100 lb. pressure of 
steam, the indicated power varies from 4 to 516 horse- 
' power. They run without any special lubrication, and 
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24 in. in diameter. The blades measure 60 in. across, 
and have a circumferential velocity of 25]4 ft. a 
minute. The engines have cylinders 17 in. in dia- 
meter by 16 in. stroke, and are capable of running at 
160 revolutions per minute. The crankshafts are 
coupled together, uniting both engines and pumps, 
but either engine and pump can be thrown out of 
action. The pumps were specified to lift 350,000 cubic 
feet of water out of the dock in three hours from high 
tide, but the engineer’s certificate states that they 
threw 564,000 cubic feet in that time, and thus greatly 
exceeded the guarantee. 

The dock was opened on July 8, and is 500 ft. long 
on the floor, the width at the top being 74 ft., and at the 
bottom 48 ft. ; the depth from the coping level to the 
main invert is 25 ft., and from the high-water level to 
the main inverts 20 ft. The floor and westend of the 
dock are built of concrete and the ten altar steps along 
each side of solid granite. The entrance is closed by 
one of Kinipple’s shifting caissons. A leakage pump, 
similar in construction to the large pumps, is used to 
completely drain the dock, the suction and delivery 
pipes being S in. in diameter. The four large sluice 
valves for regulating the admission of water to the dock 
are 4 ft. in diameter with gun-metal faces. The 
hydraulic machinery for the dock gates was supplied 
by Messrs. Tannett, Walker, and Co., of Leeds. Mr. 
William Smith is the resident harbour engineer. 














NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—In the House of Lords on 
Monday this Bill, which has passed the House of Com- 
mons, came before the Earl of Redesdale’s Committee on 
unopposed measures. ‘The Bill authorises the construction 
of several short lines at different parts of the system, and 
enables the company te acquire additional lands and _ to 
extend the time for the purchase of other property. The 
proposed new share capital amounts to 300,000/. in round 
Fic. 10 figures, with 100,000/. borrowing powers. The Committee 

_ ie passed the Bill and ordered it to be reported for thi:d 

have hith f — 
ave hitherto given most satisfactory results evenwhen | ._, — a = sl ‘oay.—On Wednesday an arbitration was 
oor for many hours beyond their normal power. | PUMPS FOR ABERDEEN remot a aman cgita echoes Sie Bh Pe A hery CB, at the meas 
‘he casing can be opened while they are at work, and | Weillustrate on page 100 a very fine pair of centrifugal Institute, London, between the Rhymney Railway Com- 
the parts exposed to view as the exhaust is led away | pumps lately erected by Messrs. Drysdale and Co., | pany and Messrs. Thomas and Messrs. Hankey, colliery 
by a pipe, and thus the tightness of the piston packing | of Glasgow, at the new graving dock at Aberdeen. | owners and manufacturers, of Merthyr, upon a claim for 
can be demonstrated. The water enters at one side of each pump by a pipe | compensation made by Messrs. Thomas and Messrs. 
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Hankey in respect of certain lands called Abercanaid, in 
the parish of Merthyr, taken by the Rhymney Railway 
Company for the purposes of making a new railway, and 
over which Messrs. Crawshay, colliery owners, &c., hada 
private railway, and paid a way-leave to the lessors. The 
question raised was how this way-leave was to be 
capitalised and what was the reversionary value of the 
land after the expiration of Messrs. Crawshay’s lease. 
Some evidence of a complicated nature having been given, 
the inquiry was adjourned. 


Newport.—Business in steam coal has not presented any 
new feature. The house coal trade is in an easy condition. 
The arrivals of iron ore have not been nearly so heavy as 
in the preceding week. Shipments of manufactured iron, 
although not heavy, show an improvement, consisting, 
last week, of 1100 tons to Sundswall and 100 tons to 
Smyrna. Last week’s coal clearances amounted to 
55,949 tons. From Bilbao there arrived 5294 tons of iron 
ore, and 5470 tons came to hand from other sources, 


Bristol Merchant Venturer’s School.—On Saturday, the 
new Merchant Venturer’s School, Unity-street, Bristol, 
which has supplanted the old trade school in Nelson- 
street, was publicly opened. Sir F. Bramwell, Colonel 
Donnelly, R.E., of the Science and Art Department, 
South Kensington, and other gentlemen from London, 
were met at the railway station by the wardens of the 
Society of Merchant Venturers, and driven thence tothe 
new building, over which they were conducted by the 
architect, Mr. Robins, who explained all the details with 
reference to the class rooms, workshops, laboratories, &c. 
The master of the Merchant Venturers subsequently 
presided at a luncheon given at the Merchant’s Hall, and 
afterwards a highly influential meeting was held in the 
examination hall of the new building, where some in- 
teresting speeches were delivered, and the school declared 
opened by Sir F. Bramwell. A description of the build- 
ing appeared in a recent impression of ENGINEERING. 


Dowlais.—The coal trade is much depressed at Dowlais. 
In the iron and steel trade little activity is displayed. 
An Indian steel sleeper order is for the present practicall 
in abeyance, as a great pressing engine, without which 
the — cannot be produced, has not yet been con- 
structed. 


Cardiff.—The steam coal trade has again been quiet. 
Some Admiralty contracts have been given out this week. 
One order for Gibraltar has been secured by the Dowlais 
Coal and Iron Company, while the coal required for 
Chatham, Devonport, and Portsmouth has been ordered 
from the Glamorgan Steam Coal Company, and Lockett’s 
Merthyr Steam Coal Company, the former supplying the 
first two depéts, and the latter Portsmouth. The demand 
for small steam coal still continues good. he house coal 
trade is quiet. Last week’s clearances comprised 135,077 
tons of coal, 113 tons of iron, 3610 tons of fuel, and 2116 
tons of coke. From Bilbao there arrived 10,810 tons of 
iron ore, and 3257 tons came to hand from other sources. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—The demand for pig iron 
does not increase, nor are there inquiries which would 
lead us to expect larger requirements, and it augurs badly 
when there are increasing stocks in the month of July, pro- 
bably larger than those reported for May and June. It 
need scarcely be said that at present prices scarcely any 
makers can cover cost of production, and something 
further will have to be done to bring down expenses, 
though it is difficult to see where relief may be obtained ; 
railway rates and royalties appear the most likely items 
to be attacked. On Tuesday there was a slight stiffen- 
ing of the prices of pig iron, due to a slight upward move- 
ment in Scotland, but as buyers declared that this had 
no backbone in it, and was simply a speculative move, 
they would not purchase, but preferred to wait till the iron- 
masters’ returns appear at the beginning of next week 
These are not such as are likely to lead to better rates, 
but rather the contrary, seeing that shipments are 16 per 
cent. less than in June, and stocks must be rapidly 
augmented, especially as the local demands are also poor, 
few of the mills running more than half time. But there 
has of late been a good deal more doing in pig iron war- 
rants, which for years were quite neglected, so much so 
that Connal’s stock went down from 190,000 tons to 50,000 
tons in three years. Now people are beginning to see 
that it will ultimately pay them to invest in iron, and 
accordingly Connal’s stock steadily increases, while 
holders of warrants will not accept less than 32s. 9d. for 
No. 3, the general quotations in the open market for 
No. 3 f.o.b. delivery being 32s. and less has been taken. 
The manufactured iron works are badly occupied, and 
specifications on account of old orders can only be obtained 
irregularly, so that not more than half time can be made 
at the majority cf works. The quotations have been 
maintained for a month or more, but they do not repre- 
sent the business done, nearly every producer being ready 
to take less for a good contract. 


The Board of Conciliation and Wages.—At the half- 
yearly meeting of the Northern Finished Iron Board of 
Conciliation, it was reported that thirteen works were 
connected with the organisation, one—the Moor Iron 
Works—having separated itself during the last half-year 
and there were 4847 operative subscribers, a decrease of 
792 on January. The Board’s receipts have been 980/. for 
the half-year, and the expenditure 628/., and the Board 
having a balance to the good of 675/., the contribution is 
to be reduced one-half, viz., from 2d. to 1d. per man per 
fortnight. An endeavour was made to re-establish a 
wages sliding scale, but the employers and operative re- 
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presentatives could neither agree upon a basis, nor decide 
whether the present wages shall be vasemet as the 
minimum. The men want to have for puddling 2s. above 
shillings per pound of selling price as the basis, but em- 
ployers are not willing to give more than ls. 6d., other 
wages being in proportion. The Board will meet on 
August 10 to further discuss the matter, the operative 
representatives having in the meantime obtained full 
authority to negotiate. 


The Production and Price of Finished Iron.—The return 
of Mr. Waterhouse for May and June is disappointing, 
for it shows not only a decrease in the make (which it 
was thought would be increased owing to the spurt in the 
spring), but also in the realised prices which were 6d. per 
ton less than those of the previous two months, 8s. less 
than those of the corresponding period of last year, and 
5s. 10d. below the minimum of 1879. The following is 
the return : 


Sales During the Two Months ending June 30th, 1885. 





Average Net 





oat — . Percentage & ; 
Description. Weight Invoiced. Selling Price 

of Total. per ton. 

| tons. cwts. qrs. Ib. ne «& 

Rails “a 597 14 2 16 .96 4 12 4.49 
Plates 37,118 7 2 5 59.58 4 16 6.98 
Bars 13,980 9 3 22 22.44 5 64 0.39 
Angles .. 10,603 0 2 18 17.02 4 11 11.93 
Total.. 62,299 12 3 5 100.00 4 37 6.27 


The decrease in price has been due to shipbuilding 
iron, there being an increase of about 2d. per ton in bars. 
The lowest price reported in 1879 was 5/. 3s. 3d., and this 
price was reached during the present depression in Sep- 
tember last year. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed New Railway.—The Clitheroe Town Council 
has appointed a deputation to wait upon the Lancashire 
and Yorkshire Railway Com ny, relative to extending 
the railway from Whalley to the North Lancashire Loop 
Line. The Burnley Corporation will likewise send a 
deputation, as the proposed railway would be a great 
benefit to their town. 


Reduction of Coal Rates from South Yorkshire to Hull.— 
The opening of the Hull and Barnsley Railway, for mi- 
neral as well as othertrattic, has led to the old railway com- 
panies who have hitherto had the traffic of the collieries 
in the West Riding, but more especially those directly 
connected with the South Yorkshire coal field, reducing 
their carriage cate for coal going to Hull. Rates have 
fallen from 3s. 1d. to 2s. 10d. per ton. It is expected that 
there will be a reduction on the coal rate to Hull, which, 
including city dues and truck hire, is about 9s. per ton. 
It is believed that a reduction of 1s. will be made on the 
rate, and this would benefit not only the South Yorkshire 
coal owners, but those of West Yorkshire as well. 
Passenger traffic from Cudworth to Hull was opened 
on Monday, and six trains run daily. It is stated 
that the North-Eastern Railway Company has put in its 
reply to the application of Messrs. Wilson, of Hull, to the 
Railway Commission. The application was to obtain an 
alteration in rates alleged to give an unfair preference to 
the ports from the Tyne to the Tees. The wok of the com- 
pany issigned by Mr. H. Tennant, the general manager. It 
alleges that the rates of transit givenin theschedules to the 
application are incomplete and in some cases inaccurate, 
that the traffic rates compared are not fairly comparable, 
as they pass over different lines and from different 
termini, and after going at some length into the history 
of the settlement of rates at the time of the amalgamation 
by which the company was formed, to which Hull did not 
object, it adds that on several occasions Parliament has 
approved of the principle then adopted. 


South Yorkshire Coal Trade.—With few exceptions, the 
coal miners of South Yorkshire are only working four days 
per week. At Denaby Main only a portion of the old 
hands have been re-employed. The output from the pits 
is necessarily limited, and prices, owing to the keen com- 
petition, are exceedingly low. Quotations at the pit bank 
are as follow: Best soft, 8s, 6d. per ton; hards 7s. 6d., 
nuts 6s, 6d., slack 3s. 6d. 


Trade of the District.—In none of the heavy iron and 
steel branches is there the slightest pressure of work. 
The houses holding the large contracts for armour-plates 
and heavy steel forgings and castings are thoroughly 
capable of dealing with any demands now made upon 
them. The minor steel trades are labouring under the 
depression which is almost universal. The call for sheets, 
both steel and iron, is the most noticeable of any, but 
prices are cut to such limits as to be almost protitless, 
Cutlery houses are doing next to nothing, and at least 
one-third of the workmen usually engaged in these trades 
are out of employment. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again firm last Thursday, and prices had a further 
advance to the extent of 24d. per ton, making a gain of 
53d. per ton from|the resumption of business on the pre- 
ceding Tuesday. Business was done in the morning at 
41s. 3d. cash, also at 41s. 4d. and 41s, 44d. one month, the 
close being sellers at 41s, 8d. cash and 41s. 44d. one 
month, and buyers offering 4d. per ton lower. In the 
afternoon there were transactions at 41s, 3d. to 41s, 44d. 
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cash, also at 41s. 4d. to 41s. 6d. one month, and the close 
was buyers at 41s. 44d. cash and 41s. 54d. one month, 
with sellers at 4d. per ton lower. Friday’s market was 
active and firm, and there was a further advance of 14d. 
per ton, making a gain of 64d. over the week. Transac- 
tions were reported in the forenoon at 41s. 5d. and 
41s. 54d. cash, also at 41s. 6d. and 41s. 64d. one month, the 
close being buyers at the top quotations and sellers want- 
ing 4d. more per ton. “—~ 41s, 64d. cash and 41s, 74d. 
one month was paid in the afternoon, and the close was 
buyers at 41s. 7d., and sellers at 41s. 74d. one month, 
with the cash price nominally 41s. 6d. The market 
opened strong on Monday, and prices at one time were 
ld. per ton higher, but the gain was lost, and the 
close was the same as on Friday. Transactions took 
place during the forenoon at 41s. 54d. to 41s. 7d. 
cash, also at 41s. 64d. tu 41s, 8d. one month, and sellers 
at the close were wanting 41s. 7d. cash and 41s. 8d. 
one month, with buyers at fa. per ton lower. In the after- 
noon iron changed hands at 41s. 64d. and 41s. 6d. cash, also 
at 41s. 74d. and 41. 7d, one month, and there were sellers 
at theclose at 41s. 6d. cash and 41s. 7d. one month, and 
buyers at 4d. less per ton. Yesterday’s warrant market 
opened quiet, butsubsequently became strong, and ended 
with the quotations 2d. above those of the previous day's 
close. Business was done in the morning at 41s. 54d. and 
41s. 6d. cash, also at 41s, 64d. and 41s. 7d. one month, 
and sellers at the close were asking the highest quota- 
tions, with buyers at 4d. per ton lower. The afternoon 
prices ranged from 41s. 6d. to 41s, 74d. cash, and from 
41s. 7d. to41s, 84d. one month, there being buyersat theclose 
at the top quotations, and sellers asking 4d. perton more, 
Business was done this forenoon at 41s, 74d, to 41s, 64d. 
cash, alsoat 41s, 84d. to 41s. 74d. one month, the close being 
sellers at the lower rates and buyers offering 4d. per ton 
less. There were transactions in the afternoon at 41s. 6d. 
down to 41s. 44d. cash, also at 41s. 7d. down to 41s. 6d, 
one month, the close being sellers at the lower quotations 
with buyers at 4d. per ton under. Higher rates have 
been paid during the past week than at any time since 
the beginning of June, and about 1s. per ton above the 
lowest price accepted during the present month. The 
firmness that has been witnessed during the week has not 
been due to any improvement in the condition of the trade 
either actual or prospective. Indeed, no appearance of 
improvement can be seen, and yet the makers are in one 
or two instances stating that they find inquiries coming 
in more freely for iron for export, though strangely enough 
the same makers are very ready sellers privately at lower 
terms than they are quoting publicly. The fact is that 
no increase is being experienced in the demand for iron, 
and the upward spurt in warrants has been caused solely 
by the indiscreet action of the ‘‘ bears,” who, having 
knowingly oversold forward, went the further length of 
selling freely for cash, and as the cash iron is in strong 
“bull” hands, the former could not get their supplies 
without paying more than they received. So heavily 
‘* beared” is the market just now that no difficulty would 
be experienced in putting shillings instead of pence on 
the price, were the ‘‘ bulls” so disposed. There are again 
only ninety blast furnaces in actual operation, as against 
ninety-four at this time last year. The shipments last 
week amounted to 9571 tons, as against 8081 tons in the 
preceding week, and 10,315 tons in the corresponding 
week of last year. Canada, Italy, Germany, and Holland 
took the largest quantities. The stock of pig iron in 
Messrs. Connal and Co.’s warrant stores yesterday after- 
noon stood at 610,052 tons, as compared with 608,176 tons 
yesterday week, showing an increase for the week of 1876 
tons. 


The Coal Trade.—The miners having now settled down 
to work after their holidays, a little more stir is seen this 
week in the coal trade of Lanarkshire and adjoining 
counties, Some good shipping orders are in course of 
execution in connection with the Hamilton field, con- 
siderable quantities going from Glasgow Harbour to the 
Mediterranean, and one of two large orders being shipped 
eastwards for the Baltic. In the Glasgow district busi- 
ness is flat, owing to the slacknessof inquiries for sorts re- 
quired by manufacturing establishments of various kinds. 
From the eastern ports and mining districts it is re- 
ported that things are rather quiet, shipping orders being 
scarce, 


Highland Society's Show.—The annual show of the High- 
land and Agricultural Society of Scotland is being held 
this week in Aberdeen. In implements the exhibitors 
are almost entirely confined to Scotland, only a few of 
the great English makers, who are usually represented at 
all the principal shows in the kingdom, being forward on 
the present occasion. Following the example of the Royal 
Agricultural Society, as they have done for several years 
past, the Highland, Society offer premiums for certain 
implements, the merits of which are to be decided by com- 
petitive trials. This year the prizes offered are two each 
of 20/. snd 10/., to be given on account of :—1. The most 
efficient and economical implement, to be drawn by horses 
for the autumn cultivation of stubbles on strong turnip 
land by ploughing, digging, stirring, or in any other way 
thoroughly moving the soil, and which leaves it in spring 
in the most suitable state of preparation for the ensuing 
turnip crop. To be judged both at the time when the 
work is performed in autumn, and also in the following 
March or April, before the land is again touched. 2. The 
most efficient and economical implement, or combina- 
tion of implements, for the spring cultivation of land 
intended for a green crop, and for bringing to the surface, 
and for leaving loosely thereon, of any roots or other 
weeds, special regard being also had to the freedom of the 
land so cultivated from trampling by the horses employed 
in drawing the implements. No fewer than forty-three 
competitors have entered for this contest, including 
many ofjthe well-known makers of agricultural implements 
in Scotland. 
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Friday there will be excursions to the works of Messrs. Marshall, 
Sons, and Co., of Gainsborough, and to the Great Northern Loco- 
motive Works, Doncaster. Saturday the meeting will end witha 
visit to Grimsby Docks and Frodingham Iron Works, in time for 
members to catch the trains both north and south, 
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A NEW PROCESS OF LEAD SMELTING. 


In these days of many patents and of endless real 
or only attempted improvements of metallurgical 
processes, it is, perhaps, not surprising that even 
the so conservative and comparatively out-of-the- 
way industry of lead-smelting has attracted the 
attention of the inventor, and has now offered to it 
anew process, which is stated to be going to oust 
all those at present in use. 

For some little time rumours have been abroad 
as to anew ‘‘direct’ method of working up lead 





ore with very great rapidity, at very small cost, ina 
plant of the utmost simplicity and minimum of first | 
outlay. A pamphlet now before us deals with this | 
process and expounds all its advantages in the | 
glowing terms usual on these occasions. It is| 
entitled ‘‘The Direct Converter Process for the | 
Reduction of Lead Ores.” It bears no signature | 
and is not supported by any testimony from experts, | 
either theoretically or practically. | 

The process, in its present latest development, | 
consists in calcining the ore, taking it hot from the | 
calcining furnace and placing it in a ‘‘ converter,” | 
which is ‘‘a large foundry ladle-like vessel, sus- | 
pended on trunnions in front of a cupola furnace.” | 
The size of this converter may be such as to hold 
anything from half a ton to five tons of the ore. Cast | 
iron is then at once tapped out from the cupola, | 
as hot as possible, and run on to the ore in the! 
converter, the quantity of iron taken being 50 to | 
80 per cent. of the weight of the ore charged. It'| 
is stated that ‘‘ the melting and complete reduction | 
of the ore takes place instantaneously, the metallic 
lead sinks to the bottom, covered by the liquid iron, | 
and the slag in a pasty condition floats on the) 
surface.’’ The lead and iron are tapped off at the | 
bottom, after which the slag is thrown out, and all | 
is ready for a new charge. A portion of the iron| 
used is converted into sulphide of iron by taking | 
up the sulphur remaining in the ore, and this sul- 
phide of iron is entangled in the slag. The iron 
not so consumed is cast into pigs and is put through | 
the cupola again to serve for working another | 
charge. 

It is stated that raw sulphide lead ore may be | 
used in the ‘‘ converter” without any previous cal- 
cination, but that, of course, a larger proportion of 
iron would be consumed in this case. As a matter | 
of fact, we believe the process was first put forward | 
mainly as a means of working ores direct and un- 
calcined, but that attempts to do this have in some 
cases, if not in all, failed so completely that cal- | 
cined ore is now proposed to be used. The title of | 
‘* direct’’ is certainly applied without any founda- 
tion to a process which requires a preliminary 
calcination of its ores, the same as is required in 
most of the usual lead-smelting methods in use, and 
which will also, in most cases, if not in all, leave a| 
good deal of the lead and silver in the state of inter- 
mediate products, which will require further ‘‘ in- | 
direct” treatment quite as much as any of the 
intermediate products of ordinary smelting. 

It will be seen that the process proposes to make 
use of the well-known reaction between metallic 
iron and sulphide of lead, by which metallic lead is 
liberated and sulphide of iron is formed. This re- 
action finds its most complete application in the 
customary method of assaying lead ores in an iron 
crucible, with suitable fluxes, when the iron of the 
crucible supplies the reducing agent, and a bullion 
of more or less pure lead results, the accuracy of 
the assay being greatest on rich and pure ores. 

But the conditions which can be fulfilled in the 
assay on the small scale appear to be absent from 
the mind of the inventor of this new ‘‘ converter” 
process (at any rate, they are absent from the 
pamphlet), and we think a very little knowledge of 
these conditions, and of those of customary lead- 
smelting, would convince any competent critic 
that the new process can look for successful applica- 
tion only on a very limited scale, and under very 
special conditions. The assay of ores by iron re- 
duction requires very perfect fluxing, such fluxes 
being added as shall insure perfect liquefaction of 





the charge, after which a comparatively prolonged 
contact of the perfectly liquid charge with the iron 
is necessary. 

A very rich ore indeed, as rich as some of our best 
English ores, with well over 80 per cent. of lead, 
and one with favourable gangue, might give a pretty 
good result by the above treatment in the “‘ con- 
verter,” but even then a rich slag would be pro- 
duced which could not be thrown away. The slag 
would be mixed with the sulphide of iron produced. 
This latter would not be in the form of pure sul- 
phide of iron, but would be more of the nature of 
a ‘*matte” containing sulphide of lead. Such 
matte would retain much silver. In the iron crucible 
assay of lead ores such an amount of alkaline fluxes 
is added as suftices when fused to dissolve either all 
or part of the sulphide of iron formed, according 
to the nature of the ore. Practically all the lead is 
reduced, and no ‘‘ matte” results from high-grade 
ores. But every assayer knows that if the ore is at 
all rich in silver, the slag in which the sulphide is 
dissolved retains a very considerable amount of 
silver. In the converter process no fluxes are 
spoken of, and their use is not proposed for obvious 
reasons. Neither can any such perfect action of 
the iron on the charge be looked for. Sothat even 
with the richest and purest ore the results would 
not by any means be so smooth and simple as the 
wording of the pamphlet would indicate. 

But such ores are rare; out of this country they 
are practically non-existent. Ores with very much 
lower lead produce, and with consequently more 
gangue and more impurities, would have to be dealt 
with ; and we venture to say that on most of these 
the process as described would simply prove a 
failure. The difficulties are too obvious to any 
experienced metallurgist ; and if any means have 
been considered to enable the process to overcome 
them, they are certainly not even hinted at in the 
pamphlet. Take, for instance, such ores as many of 
the largest Continental works are steadily working, 
where the lead never exceeds 60 per cent., and 
where the lead ore is accompanied by zinc ore and 
copper ore, the gangue rock being extremely refrac- 
tory. If such an ore were taken raw, and 80 per 
cent. of molten cast-iron run on to it, the quantity 
of lead reduced would be only such that the name 
‘* direct” for the process would be a mockery. The 
remainder would be a ‘‘mash” of matte and more 
or less pasty materials, containing a large amount 
of lead and silver. If the ore were previously 
calcined the result would be better, but still bad 
enough ! Perhaps, in moderately favourable cases, 
75 per cent. of the lead would be reduced, the rest 
remaining in the matte and slag (if anything fit to 
be called slag were obtained), together with much 
silver if the ores were argentiferous. All this would 
require to be worked over again, at great cost. 
Taking the ore as calcined in both cases, and then 
treating it by the ‘‘ converter,” and by good blast- 
furnace smelting, as used on the Continent and in 
America, we feel pretty sure the final results would 
be considerably in favour of the latter as to cost. 

Let any lead-smelter consider the composition of 
such ores as those worked at Freiberg, Ems, Tarno- 
witz, the Hartz Mountains, and several other Conti- 
nental centres of lead smelting. Or let him take 
those of the large American works. And let him 
imagine taking a charge of such ore, at the fem- 
perature of a calcining furnace, and running 80 
per cent. of cast iron into it, nothing more being 
done except agitating the ‘‘converter.” We will not 
invite him to consider the result of running the 
iron on to the ore raw. We have considered it 
above ourselves, and would spare our supposed 
smelter the pain of it. 

Much stress is laid on the great loss of lead which 
takes place in ordinary smelting, and which the 
‘* direct” process would prevent. This is certainly 
the weak side of ordinary lead processes, and if 
the ‘‘converter” process would do what is claimed 
for it otherwise, it would certainly go some distance 
towards remedying the loss, as no serious volatilisa- 
tion would take place from the ‘‘converter.” But 
then, as the ‘‘ direct” process is not direct, but re- 
quires to calcine its ores, it would share one source 
of lead loss with the ordinary processes. Ores 
which are calcined and then smelted, lose a large 
proportion of the total lead volatilised during the 
calcination. Indeed, where blast-furnace smelting 
in its best form is used, it is pretty generally con- 
sidered that considerably more loss takes place in 
calcination than in smelting. A very much higher 
proportion of the lead would be reduced by blast 
furnace than by ‘‘converter’ on such ores as we have 
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considered, so that the smaller loss in the con- 
verter in the first instance, would be very much 
counterbalanced by the large amount of interme- 
diate products to be worked afterwards by common 
methods, with the usual loss, and increased cost. 

All these considerations are ignored in the 
pamphlet in question, though they are obvious to 
anybody possessing any knowledge of the matter ; 
and, if we are correctly informed, the process has 
already been tried and rejected at, at least, one large 
Continental works for the reasons we allude to, 
although the ores worked are by no means specially 
unfavourable, but rather the reverse. 

A cost estimate is given for working 30 tons of 
68 per cent. ore. The nature of the ore is not 
stated, but it is assumed that 20 tons of lead would 
result. Now, 30 tons of 68 per cent. ore contain 
20;45 tons of lead, and thus a loss is assumed of 
only 4;‘5 tons of lead, or close on 2 per cent. of the 
lead in the ore. Calcination worthy the name 
could rarely be done with so small aloss. The 
costs of the work are given as 
£ 8. d. 

12 men, 5s. each ... : 
4 tons coal at 15s, Be 
14 tons coke for cupola... 
Iron consumed, 3 tons ... 


1310 0 


or 9s. per ton of ore. It is not said how the men 
are distributed as between calciners, converters, 
cupola, &c. The coal used in calcining is a fair 
estimate, the price is taken high, evidently for some 
not very favoured locality as to fuel. 

This price is contrasted with the estimate printed 
in Percy’s ‘‘ Metallurgy” as the cost of the Flint- 
shire process, viz., 19s. per ton. This is above the 
actual cost of that process, in our opinion, but the 
figure may stand, as coal is taken so dear in the 
‘*direct process” estimate. But the 19s. represents 
complete working of the ore and all intermediate 
products into pig lead and poor slags, and includes 
all the items for repairs, wear and tear, &c., of 
plant. The estimate for the ‘‘ direct process’ does 
not touch on these prosaic details nor on blast for 
the cupola. Nor does it allude to the matte and 
slags to be worked over again. These would bea 
very considerable item to add to the 9s. per ton! 
But such ores as we are considering would, under 
hardly any circumstances, be worked by the “ Flint- 
shire” process, so the comparison has not much value. 

It is pointed out that a very large amount of iron 
ore is mined in Spain, containing six to eight ounces 
of silver per ton. Much of this is stated to be now 
used as flux in smelting lead ores in Spain, the 
silver being obtained in the lead. It is proposed to 
buy these iron ores and smelt them to pig iron, 
which would contain 12 to 20 ounces per ton, 
and use this pig iron for the direct process. This 
is a very ingenious idea, and would give the pro- 
cess a good ‘‘ pull,” if it could be made to work 
at all. But we fear the whole thing will be disap- 
pointing to those concerned; we wish we could 
think otherwise. No industry more requires some 
‘*new departure ” than that of lead mining, which 
is so nearly dead among ourselves, and so very hard- 
pressed in all other countries. Any new process 
which would cheapen the production of pig lead 
considerably, would be a great blessing in many a 
suffering district at present. It has come to our 
knowledge that in some quarters, the vague rumours 
of a wonderful new process have caused considerable 
excitement, which we consider at least very prema- 
ture. We are quite prepared to believe that some 
few cases of special nature may be found, where 
this process may be applied, and perhaps success- 
fully ; but, for the great bulk of European and 
American lead ores, and for most of those imported 
into this country, it is, we are quite convinced, 
totally unsuited, so far as it at present stands re- 
vealed in the pamphlet which has come into our 
hands. 

It partakes too much of the nature of what has 
been called ‘‘ easy chair” metallurgy, and will suffer 
grievous shocks when it leaves the easy chair and 
the writing table, and comes into contact with the 
hard facts of actual lead works. 





THE TRANSPORTATION OF 
PETROLEUM. 

In 1862, the cost of transporting a barrel, con- 
taining fifty-one gallons of petroleum, from the 
Pennsylvania oil-fields to New York City was about 
35s. ; to-day the cost for forwarding the same 
amount over the same distance is about sixpence. 





The rise and progress of the petroleum industry 
of Pennsylvania is probably without a parallel in 
commercial annals. Equally with gold-mining in 
California, it has passed in its early days through all 
the intense stages of speculative fever ; poverty 
awoke to affluence, and affluence to poverty, as 
oil was struck, or wells were flooded, and as the tide 
of the Stock Exchange flowed and ebbed. The 
whole area of the oil region became the scene of 
feverish activity, and for hundreds of square miles 
the air was heavy with the smell of the flowing vil, 
but the face of the country soon became dotted with 
the bleaching skeletons of abandoned derricks, 
marking the spots where much capital had been 
wasted, and many hopes were buried. With time 
all this has changed, the individual struggle for 
fortune has very largely given way to the operation 
of powerful companies and wealthy corporations, 
under whose efforts the production of petroleum 
has attained such vast proportions, that the value, 
at the wells, of the crude oil raised last year was 
two-thirds that of all the gold mined in the United 
States during the same period; the quantities 
raised, distributed,and refined in 1884, having 
been no less than 24,089,000 barrels of 42 gallons 
each; the total value of this at the wells was over 
20,000,000 dols. 

A few facts and figures will serve to give an idea 
of the growth of this source of national wealth. The 
existence of petroleum in Pennsylvania was known 
long before Penn took possession of his vast estate, 
indeed collecting pits dating from prehistoric times 
are numerous, in which theslowly filtering oilaccumu- 
latedand was employed, probably for crude illumina- 
tion and for medicinal purposes-—applications which 
in more perfected fashion, create the chief markets 
for the oil to-day. As late as 1859 the small quan- 
tities of naphtha which were obtained, formed a bye 
product of the salt pans—-concentrating natural 
brine was an important industry in Pennsylvania at 
that date—and it was regarded with disfavour as in- 
terfering with the process, although an effort had 
been made by a Pittsburg experimenter in 1850 to 
erect a refinery for producing illuminating oils. 
This experimenter—a Mr. Samuel Kier—was some- 
what in advance of his time, and he failed for 
want of material to supply his stills. But the 
success which had by that time been attained 
by Mr. James Young in obtaining illuminating 
oil by shale distillation, pointed out the certain 
road to utilising petroleum if it could be found in 
quantities large enough for commercial treatment, 
and a careful investigation of surface indications fol- 
lowed. These indications were most promising at Oil 
Creek, Venango County, Pennsylvania, and it was 
here that a small company acquired land and com- 
menced—what seemed to many a wild speculation 
—to sink a well. This shaft was destined to be- 
come histcrical ; it was completed on Saturday, 
August 28, 1859, when at a depth of 71 ft. the drill 
rod fell into a crevice of the highest range of oil- 
bearing strata, and from the rock thus struck a 
steady flow of twenty-five barrels a day was ob- 
tained. Then commenced a period of wild excite- 
ment ; squatters, who a week before would gladly 
have parted with their holdings for a nominal sum, 
asked and oftenobtained fabulous amounts ; others, 
refusing all offers, sunk wells themselves. A second 
and then a third oil-bearing rock was tapped, and 
shafts were driven deeper and deeper at every 
surface indication along the bottom lands of the 
creeks and by the banks of the Alleghany river. 
Wells yielding each 3000 barrels a day were 
quickly in operation, and then followed the first re- 
action to this new excitement ; there was no de- 
mand equal to the supply and no means of getting 
the oil to market, if it could have found a sale. 
So the price fell from 10 dollars to 10 cents a 
barrel, the creeks flowed with oil as well as water, and 
once more petroleum became a waste product. But 
this reaction was very brief ; within six years from 
the time when the first well had been sunk, the de- 
mand for oil had risen, while the available supply had 
declined, until in 1864 the total delivery was only 
4000 barrels per day, and a price of no less than 14 
dols. per barrel was touched. Of course such a figure 
as this wasentirely fictitious and the average of 9dols. 
per barrel which was made for the year 1864, could 
not be maintained. Oil in practically inexhaustible 
quantities lay awaiting thestrokes of thedrill to beset 
free, and thedemand which hadtemporarily fallen off 
permanenily revived. The transportation problem 
had, however, yet to be solved, and pending that 
solution, transit by railway in barrels, and afterwards 
in tank cars, was the only way available. But these 





freights added enormously to the cost of the oil by 
the time it reached the eastern market. As we have 
seen, in 1862, no less than 7.45 dols. per barrel 
was paid for carriage, handling, &c., between Oil 
City and New York; in 1863, this amount was re- 
duced to 5.55 dols., and in January, 1866, the 
cost of oil per barrel delivered in New York was 
10.40 dols., including a Government tax of 1 dol. 

A writer in the North American, in 1864, sug- 
gested the means that were destined to revolu- 
tionise the petroleum industry, to cut down transit 
charges to a nominal sum, and to deliver the oil at 
the market centres in such quantities, and at such 
prices, as to meet the ever-growing demand. _Pipe- 
line transportation on a small scale had been pre- 
viously attempted in 1861, when a 4 in. cast-iron 
main was laid from Titusville to a point four miles 
off. This experiment, however, proved a failure, 
as nearly all the oil was lost by leakage, and nothing 
more was done till 1865, when a line six miles long 
of 2 in. pipe was laid, with two intermediate pump- 
ing stations that were afterwards found unnecessary. 

Before tracing the growth of this initial effort, 
which was destined to develop into a vast arterial 
system, it may be interesting to give a few in- 
dications of the region which has so largely helped 
to swell the national wealth of the United 
States. The map which we publish on a two- 
page plate this week, shows, besides the pipe 
lines of one of the principal transit companies, 
the area occupied by the oil-bearing strata, so 
far as it is known, and its relative position to 
Lake Erie, the Atlantic seaboard, and the great 
coal-bearing region of America. The oil country 
occupies only a little more than one per cent. of the 
total area of Pennsylvania, its surface being about 
40 square miles, and the petroleum is found in a 
series of superposed sand deposits, separated by in- 
tervening strata of shale, slate, &c. At least three 
such sand deposits occur, comprised within an ap- 
proximate range of 315 ft., as follows : the first sand 
40 ft.; the second sand 105 ft. below and 25 ft. thick ; 
and the third sand 35 ft. thick, and 110 ft. beneath. 
These figures vary of course in different localities, 
and the depth of the first sand below the surface is 
irregular ; oil being obtained in some instances in very 
shallow borings, while in other cases wells upwards 
of 2000 ft. deep are sunk. In the marvellous de- 
posits of Southern Russia, the formation appears to 
be entirely different, the petroleum existing there 
in vast subterranean reservoirs instead of saturating 
the sandy strata. 

Returning to the transportation question, the first 
successful attempt on a small scale to convey the oil 
through aline of pipes, setan example that was rapidly 
and extensively followed, although the railway con- 
panies did their best at first to oppose and after- 
wards to compete with, this novel method. In 
1865 the original mode of running the oil into 
barrels was abandoned in favour of tank cars 
placed on railway trucks and holding about 2000 
gallons. At first these cars were nothing but 
large tubs or tanks of which two were set on a 
truck, but this gave way in 1871 to the standard 
pattern of railway oil cars, which were made of boiler 
iron, were cylindrical in form, and held from 4000 
to 5000 gallons. This means of transport is still 
employed under certain conditions, as also are many 
tank barges, which contain about 2200 barrels. By 
the year 1876 noless than 2000 miles of pipe line were 
in operation, and since that date, the production of 
petroleum has been more than doubled, the figures 
for 1870 and 1884 being 10,910,000 barrels, and 
24,089,000 barrels respectively. The means of trans- 
portation by pipe lines has also proportionally in- 
creased, and a’number of independent companies 
are occupied in the collection of oil from the wells 
and its direct distribution to different centres. The 
most important of these undertakings is that of 
the National Transit Company, whose lines, illus- 
trated on the map referred to above, were com- 
pleted in 1881. This company has expended about 
3,000,000/. on its transportation plant, and owns 
a number of lines, the direction of which can be 
traced on the map. These lines are as follows : 

Length. 

1, From Olean, N.Y., to Bayonne, N.J., miles. 

and Brooklyn as .. 300 
2. ,, Colegrove, Penn., to Philadelphia 280 
3. 5,  Millway, Penn., to Baltimore 70 
4. ,, Hilliards, Penn., to Cleveland 

Ohio... 2 a us 
» Four Mile, N.Y., to Buffalo 
Carton Centre, Penn., to Pitts- 
i) fee ba ve 


Total ... 


70 
60 
880 
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The dimensions of this company’s lines running 
from the wells are as follows : 


To New York .. three Gin. pipes 
,» Philadelphia ... as .. one 6 4, 
,, Baltimore... Fe ae) ss 
,, Cleveland... “is ae ae 
,», Buffalo... oe és ie ap (2 
,», Pittsburg HF ae ac ee, we 


A description of the principal line belonging to 
the National Transit Company, will serve to illus- 
trate the construction, and to explain the mode of 
working, the oil transportation system. This is the 
line from Olean to New York, the course of which can 
be traced on the map, while the nature of the country 
over which the pipes are laid, is shown by the long1- 
tudinal section on the same plate. The western ter- 
minus of this line is at Olean, near the southern 
boundary of New York State ; the eastern terminus 
is in Long Island, where the refineries are situated, 
so that the mains pass under the North and East 
Rivers, and across Central Park, The different 
pumping stations on this line are as follows : 





laiten taboo Elevation Greatest Sum- 


-umping Stations, rere) above mit between 
— Stations. | Tidewater. Stations. 
| ft. ft. 

Olean .. ve ee a3 1490 _ 
Weilesville .. as 28.20 | 1510 2490 
Cameron e ~ 27.91 | 1042 2530 
West Junction wal 29.70 | 911 | 1917 
Catatonk... es 27.37 | 869 1768 
Osborne oe te 27.99 1092 | 1539 
Hancock re a 29.86 922 1873 
Cohecton i oe 26 22 748 | 1854 
Swartout ws = 28.04 475 1478 
Newfoundland es 29.00 768 1405 
Saddle River. . - 28.77 35 398 


When, a few months ago, the Soudan water 
supply farce was under rehearsal, public attention 
was directed to this great system of oil transporta- 
tion on account of contracts having been entered 
with American engineers to construct a line from 
Suakim to the Nile. Of course this project never 
went further than the purchase of material, but it 
is probable that the system will be seriously carried 
out in the future in connection with military opera- 
tions. The pipe used in Pennsylvania for the 
transport of oil is of special manufacture ; the 
working pressure averages about 1200 lb. to the 
square inch, and it is made of wrought iron, lap- 
welded, in lengths of 18 ft., the ends being screwed, 
and the joints made with sleeves. Both the ends 
and unions are cut with a taper of ? in. to the foot ; 
the length of sleeve is 33in., and the pitch of the 
screw is nine threads to the inch. Until 1877 the 
largest pipe laid was 4 in. in diameter, with ordi- 
nary steam pipe joints, but these would not resist 
the strain, and leakage caused considerable loss and 
inconvenience. These have disappeared with the 
introduction of the joints described above. No 
allowance is made for contraction and expansion, 
all joints being alike, but in laying the line in 
exposed situations, it is placed unfixed on the 
ground in long curves, so that any change in length 
due to temperature, may be taken up by a move- 
ment of the pipe. Frequently, however, the latter 
1s laid in covered trenches 3 ft. deep. At varying 
intervals pumping stations are erected for forcing 
the oil forward to its destination. On the Olean 
and New York line above described, and the section 
of which we illustrate, these stations are nearly 
thirty miles apart, but this distance is very largely 
exceeded in many cases, there being instances in 
which the oil is forced through 110 miles of pipe. On 
the Millway and Baltimore line, there is only one 
pumping station on the whole length of 70 miles, 
although the surface of the country is very uneven ; 
on the Olean and New York line the maximum 
difference of level between stations is about 1400 ft. 
A standard type of pumping stations is adapted by 
the National Transit Company. They are brick 
buildings, the boiler-house being placed at a con- 
siderable distance from the engine-house as a pre- 
caution against fire. The boiler-house is a structure 
about 40 ft. by 50 ft., and contains six or seven 
tubular boilers ; the engine-house has about the 
same dimensions. At each station there are two 
iron tanks 90 ft. in diameter and 30 ft. deep ; the oil 
forwarded by the preceding station, is pumped into 
these tanks, and from them it is forwarded to the 
next station. Shunt lines are, however, introduced, 
so that if the occasion arises any pumping station 
can be cut out of the circuit, and the oil forwarded 
direct through the next section. _ 

A long and varied experience has shown 
that only one type of engine in the market is 





thoroughly adapted for the work of forcing the 
vast quantities of oil dealt with, through these 
lines. This is the pumping engine made by the 
H. R. Worthington Pumping Engine Company, of 
New York, and 114, Queen Victoria-street, London ; 
and which in its latest form develops a very high 
degree of efficiency combined with economy. We 
so recently illustrated and described some of 
the standard types of the Worthington engines* 
that there is no occasion for us to refer to them in 
any detail on the present occasion. Of course the 
great pumping engines employed on the oil lines 
present several special features of interest, as will 
be at once understood by reference to our two-page 
engraving, on which is shown, in its most improved 
form, a compound condensing engine with a capacity 
of 16,000 gallons of oil per hour, against a pressure 
of 1500 1b. per square inch. We shall take an early 
opportunity of publishing detailed drawings and 
descriptions of this engine. The pumping machines 
at the different stations are not all of this magni- 
tude ; they range from 200 to 800 horse-power, and 
are engaged day and night in forcing the heavy 
yellow stream of crude oil from the wells to the 
refineries. It may be interesting to add that on 
the longest lines, the amount of oil delivered is 
within two per cent. of the full capacity of the pipe. 

While this great and interesting industry 
been growing so rapidly in the United States, a 
similar one, which promises to be of even greater 
magnitude, has been advancing in the south of 
Russia. We have in these pages described in the 
fullest detail the mode of production, refining, and 
distribution practised at the works of Messrs. Nobel 
Brothers,+ where one-half of the Baku oil trade is 
concentrated. 

The average daily shipments of oil from Baku 
during 1884 was no less than 23,900 barrels. In the 
Baku field there are only some 500 wells, from 
which 50,000 barrels of oil a day could be obtained 
if they were all allowed to flow; the production 
from the thousands of shafts that tap the oil sands 
of Pennsylvania, was 80,000 barrels a day in 1884. 
The ground in Russia has scarcely been broken, and 
yet the yield of oil is nearly two-thirds that of the 
older workings on which so much capital and enter- 
prise have been devoted. Truly Pennsylvania has 
a formidable rival in the near future. Everything 
in fact appears to favour the Russian sources of 
supply ; the ground through which the wells are 
sunk is more favourable ; the oil lies comparatively 
near the surface, 600 ft. being an average depth ; it 
exists in vast reservoirs, instead of in sandy strata ; 
labour is cheaper, and an unlimited market is closer 
at hand than in America, Until the present, means 
of transporiation are lacking in the Russian oil re- 
gions ; though the Nobel firm, it is true, by means 
of tank steamers and tank railway cars, are able to 
dispose rapidly and with comparative cheapness of 
all the oil they refine. But until the system of pipe- 
line transportation is adopted, the distribution of 
Russian petroleum will be restricted, and its market 
limited. Efforts are already being made in this 
direction, and before long we may expect to see the 
American system adopted, possibly on a much larger 
scale than in Pennsylvania ; Worthington pumps 
will be forcing the crude oil over the heights that 
separate Baku from Batoum, where vast petroleum 
refineries will arise, and the conditions of the petro- 
leum trade will be revolutionised. 








PENISTONE RAILWAY ACCIDENT. 

WE are unable to regard the verdict in the action 
Woodhead v. the Manchester, Sheftield, and Lin- 
colnshire Railway in any other than a very serious 
light. A Mr. J. P. Woodhead, civil engineer, of 
Manchester, having, from causes entirely beyond 
his own control, been killed on the railway, near 
Penistone, on the 16th July, last year, his widow, 
not unnaturally, considered some compensation due 
to her, and sued the railway company for 10,000I. 
damages. After three days’ hearing, however, a 
Manchester jury found a verdict, on the 25th inst., 
for the defendants. The sufferers have therefore to 
content themselves with the more or less bountiful 
largesse which Sir Edward Watkin, twelve months 
since, informed his shareholders he had instructed 
the secretary to forward ‘‘ on behalf of himself, and 
not of the company.” 

We have said that this failure to convict the rail- 
way company of negligence in this case is a serious 





*See ENGINEERING, vol. xxxviii., page 450, and vol. 
XXxix., page 495, 
+ Ibid., vol. xxxviii. 


matter ; for, surely, if ever there was an instance in 
which onlya quick-acting automatic brake could have 
been of service, this was one; and we feel inclined to 
doubt whether such a jury is really the proper 
kind of tribunal to try such a question. 

As our readers are aware, the Board of Trade con- 
ditions recommending automatic brakes were em- 
bodied in the Railway Bill which the late Govern- 
ment were unfortunately compelled, on quite other 
grounds, to abandon, but when these conditions 
become law probably a good many people will be 
converted to the necessity for the use of automatic 
brakes, and to the opinion that those who do not 
provide such safeguards are guilty of negligence of a 
very flagrant order. Without going into the evi- 
dence, we may just refer to the fact that Mr. 
Charles Sacré, the locomotive engineer of the 
Sheffield Company, is reported to have stated, on 
behalf of the defendants, that he considered the 
vacuum brake in use on the Penistone train to be 
the best in the kingdom, since there were fewer 
reports against it than against any other descrip- 
tion of brake in the Board of Trade returns. Had 
the vacuum non-automatic brake succeeded in 
preventing loss of life and injury resulting from 
the terrible emergency in question, there might 
have been some grounds for this witness's state- 
ment as to its superiority. The statement, how- 
ever, is neither new nor true, for the Board of 
Trade returns show that other systems have fewer 
reports per mile run than Mr. Sacré’s brake. It 
is true that these systems are exploded and are 
rapidly being done away with, but this is only a 
proof that something else is wanted in a brake than 
powerlessness to cause delay, which is indeed only a 
proof of its general want of vitality. The absurdity 
of such an argument, which has been so often re- 
peated, has often been pointed out. One would 
have thought it in better taste, however, under 
the circumstances, not to have attached so much 
importance to the simplicity of an appliance, 
which, owing to its defective principle, failed, 
in the proper sense, most terribly, in allowing 
24 people to be killed and 64 to be injured on 
the 16th July last year. Its boasted immunity from 
reports, even supposing there had never been one 
against the vacuum brake, is as nothing in its 
favour when it is found incapable of saving life 
simply owing to its defective principle. We are no 
advocates for victimising a railway company in 
heavy damages, but as members of the travelling 
public who have no share in the precautions taken 
for their safety, the whole of which are in the hands 
of the railway companies, we do say that when these 
fail it is certainly not the public who should be 
victimised. In our opinion it is only just that the 
railway company should bear the cost of its own 
faulty arrangements. 











GAS AND OTHER ILLUMINANTS AT 
THE INVENTIONS EXHIBITION.—No. I. 

THE portion of the East Arcade which is devoted 
to gas and other illuminants shows a marked con- 
trast to the electrical section which it adjoins. It 
is pervaded with an air of earnestness and activity 
which bespeaks both assurance and determination ; 
all the stands are provided with attendants who 
comprehend the nature and object of the apparatus 
under their care, and are ready to show them to 
strangers, and it is everywhere apparent that the 
manufacturers who are present have exercised their 
ingenuity in reply to a demand, and are confident 
that if their goods answer the requirements they 
are designed to fulfil, they will meet a ready market. 
In the electrical section, with a few notable ex- 
ceptions, the exact opposite of this is found. In- 
ventors seem to show that they have been working 
for the future, and that they must wait urtil an 
altered condition of affairs creates a demand for 
their productions. So they lock up their cases, or 
leave them in charge of attendants whose capacity 
goes but little beyond the dust-brush, while they 
occupy themselves elsewhere with more remunera- 
tive work than explaining the advantages of appa- 
ratus which find no sale. Many, of course, feel 
that they are sufliciently well represented in 
the machinery shed, where, under the superin- 
tendence of Mr. W. D. Gooch, the work of lighting 
the buildings is carried on with uniform success. 
Perhaps the fact that here the Commissioners pay 
for the hire of a great part of the machinery in this 
department, affords an explanation of the difference 
observable between the two sections in which elec- 





trical apparatus is displayed. 
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The “‘ other illuminants” mentioned in the cata- 
logue do not occupy any great space, and can be 
soon dismissed, as they are confined to petroleum, 
oil, and candles. One of the most interesting ex- 
hibits in this department is the ‘‘ mitrailleuse lamp” 
shown by Messrs. Brown and Co., of 186, Piccadilly, 
London. This hasa burner of the argand class, 
but it has not a continuous circular wick. The 
flame proceeds from a number of small cylindrical 
wicks, arranged in a circle, the minute jets com- 
bining into a cylindrical flame of great intensity. 
The exhibitors state that the consumption of oil is 
10 per cent. in excess of that of the well-known 
duplex lamp, while the light is 75 per cent. greater. 
From a mechanical point of view the interesting 
feature is the method adopted for raising and lower- 
ing so many wicks simultaneously. This is per- 
formed by threading the cottons through a number 
of tubes mounted in a movable frame, upon which 
1s a rack 1n gear with the usual pinion. The wicks 
project some distance above the frame, and pass up 
through the wick tubes, and consequently when the 
pinion is turned they rise and fall simultaneously. 
A lamp with three flat wicks arranged in a triangle 
is shown by Messrs. Jones and Willis, of 43, Great 
Russel-street, while Messrs. Flatau and Turner, of 
9, Mincing-lane, E.C., have one with an incom- 
bustible asbestos wick. Other exhibits not calling 
for lengthy notice are: A bracket lamp by Mr. W. 
Daniell, Leighton Buzzard; a telescope reading 
lamp by Mr. A. Parkes, Wolverhampton ; adjustable 
shades by Mr. L. Gye, 44, Dover-street, S.W., and 
by Messrs. G. Beaumont and Co., of 13, Red Lion- 
square, W.C.; a candlestick lamp by Mr. F. Sale, 
129, Oxford-street ; a stereoscope lamp by Mr. F. 
Sale, 129, Oxford-street, W.; a duplex lamp, with 
two semicircular wicks, by Messrs. G. Kynoch and 
Co., 199, Piccadilly, W.; an argand oil lamp, with 
feeder tube, by the Patent Argand Gas and Oil 
Burners’ Company, of Leadenhall House, E.C.; a 
safety-lamp, which is extinguished by being upset, by 
Messrs. Defries and Son, 147, Houndsditch, E.C.; 
and a railway carriage reading lamp, by Mr. F. T. 
Tyndall, Albert Gallery, Edinburgh. 

The candles have no features of special interest. 
The West Riding Candle Company, of Rotherham, 
show a self-fitting candle, which differs only in detail 
from the Field type. A similar device, made in 
paper instead of wax, is shown by Messrs. Buck 
and Wootton, Westminster Bridge Road. A candle 
which, it is said, cannot gutter, is made by Messrs. 
J. W. Gray and Son, of 115, Leadenhall-street, by 
the device of using a short asbestos wick, mounted 
on a small circular base-piece. As the fat is con- 
sumed, this wick, which is indestructible by heat, 
gradually sinks, and thus it always projects the 
proper distance into the flame. The idea recalls 
the old-fashioned float night-light, in which a piece 
of cotton on a wood disc was set to float on a cup 
of oil, and gradually descended as the oil was 
consumed. 

The reading of the index of the gas meter appears 
to be one of the problems which the ordinary house- 
holder cannot accomplish, and several inventors 
come to his aid with apparatus which is intelligible 
to the proverbial meanest capacity. Messrs. T. R. 
Harding and Son, of Leeds, apply astraight counter 
in which the figures stand in a row, and can be read 
as easily as printed numbers ina book. The counter 
itself is of a well-known type, consisting of a series 
of number-wheels threaded on a shaft and geared 
together by pinions on a back shaft. Each wheel 
has twenty teeth on one side of it, and two teeth 
on the other side, and when it has made a complete 
revolution the two teeth gear with the pinion, and 
turn the next wheel one-tenth of revolution, motion 
at other times being prevented by a ring and star- 
wheel arrangement. The counter is arranged in a 
slotted case which exposes one line of figures, and 
if thoroughly well made, should work well. If, 
however, the fitting is bad, the simultaneous turn- 
ing of six or seven wheels, in registering such a 
number as one million, would oppose a serious re- 
sistance to the working of the meter. A clock-face 
counter is shown by Messrs. Foxall, Jones, and Co., 
of Newport, Mon. The dial is divided into ten 
sections, the large hand registering 1000 ft., and 
the small hand 10,000 ft. It is applied both to 
dry and wet meters, the latter being made of larger 
bellows capacity than usual, by a more compact 
arrangement of the mechanism which intervenes 
between the moving portion and the counter. A 
very intelligible index is exhibited by Mr. S. 
Grey, of 16, Whitehead’s-grove, Chelsea. It has a 
number of dials, much in the same way as the 





ordinary gas meter index, but instead of the fingers 
creeping round gradually, so that it is difficult to 
say to which figure they point, they move by jumps, 
as in the engine counter, and to place their indica- 
tions beyond the power of the densest stupidity to 
mistake, each, finger ends ina ring or eye, which 
entirely incloses the figure which is to be read. 
The mechanism consists of a train of rings and star- 
wheels, the ring wheels being very ingeniously con- 
structed. Each ring wheel has one tooth, and if 
this tooth be cast or struck in its place the ring 
cannot be turned up readily, as the tooth projects 
beyond the circle. To avoid this difficulty, Mr. 
Grey inserts the tooth after the ring is turned. The 
teeth are drawn in lengths in a die plate, in the 
form of strips, or wire of a section something like a 
bull-headed rail. A hole is drilled in the rim of 
the wheel, and aslot cut from it to the periphery. 
The hole is countersunk, and a short piece of the 
wire threaded through it, and rivetted over at each 
end. Thus the tooth is secured in an exceedingly 
cheap manner, and a good job is made of the wheel. 

There is a fairly good show of gas regulators and 
governors. At the head of the list comes the well- 
known apparatus of Messrs. J. Stott and Co., of 
174, Fleet-street, E.C. This has been before the 
public so long and has been so successful that it 
needs neither description nor commendation. A 
well-designed governor is also exhibited by Messrs. 
Carter and Lees, of Union-street, Oldham. This 
is of the class in which a bell, sealed by dipping 
into mercury, is exposed to the pressure of 
gas in the interior, and the point of novelty con- 
sists in keeping the resistance offered by the 
bell to the lifting action of the gas constant 
in all positions, whether it is to be deeply immersed 
in the fluid or otherwise. To this end there is 
pivotted to the casing a weight, which is attached 
by a short arm to the top of the bell. The position 
of the weight at the normal pressure of the gas is 
such that its weight comes principally on the pivot. 
But if the bell sinks into the mercury, and thus 
becomes substantially lighter, the weight assumes 
an inclined position, anda portion of it is trans- 
mitted to the bell to compensate for the loss. | 
Similarly if the bell rise very high the weight falls 
over in the opposite direction, and tends to raise the 
bell against the action of gravity. Experiments 
made by the Cleckheaton Local Board showed that 
the governor could be adjusted to give any pressure | 
up to 2 in., and that it was correct in spite of the | 
most violent fluctuations in the mains. Dry re- 
gulators are shown by Messrs. Bromhead and Co., 
28, Paternoster-row, E.C., by Mr. W. Tice, 
Thornilee, Sutton, Surrey, and by Mr. Thomas 
Caink, Westbourne-terrace, Malvern Link. 

The Universal Electric Light and Engineering 
Company, of 14, King-street, Cheapside, display a 
large drawing to make the public acquainted with 
the merits of a scheme whereby they propose to 
turn to practical use a natural product which they 
state is now wasted at the rate of a million sterling 
per annum. Their plan is simply to draw off in 
pipes the firedamp given off in coal mines, and to 
lead it to the top of the shaft, where it is to be 
utilised for lighting and heating purposes. We 
fear it will be some time before the company attains | 
the success which has been reached by the natural gas | 
concerns of America. 

An incandescent gas burner is exhibited by Mr. 
Samuel Chatwood, of the Lamp Works, Bolton. 
This differs from the Lewis burner in that the gas 
is first heated by the product of combustion. The 
Albo Carbon Company have made an improvement 
in the apparatus by which they enrich gas by pass- 
ing it over naphthalene. This latter material is 
now prepared in a much purer state than formerly, 
and special precautions are taken to prevent its 
leakage, and thus the hydrocarbon smell which was 
occasionally found in ill-ventilated buildings in 
which this medium of illumination was employed, 
is now no longer to be detected. Mr. Alfred 
Perkins, of 123, Uxbridge-road, exhibits a gas- 
enriching apparatus of much the same kind, in 
which the metal receiver is, however, more skil- 
fully designed. The duplex burner of Mr. T. 
Heron, of Holborn Viaduct, is to be seen 
here, as at all other exhibitions. Another 
burner of an entirely different kind, is exhibited 
by Kinnear’s Patents Company, Limited, of 91, 
Finsbury Pavement, E.C. It consists of an ordi- 
nary well-made burner, with a tiny pilot light 
beside it. In combination with it there is a two- 
way cock which turns the gas on to the pilot or 





flash light when it is turned off from the other and 


vice versd. Thus the jet can be ignited or extin- 
guished just like an incandescent electric lamp, and 
there is no need to leave it partly on at night 
to avoid the inconvenience of searching for the 
matches in the dark. A self-lighting and extin- 
guishing street lamp is shown by Messrs. Freeston 
and Kyle, of Kettering. The air enters the lantern 
through a fan, like an anemometer, and in so doing 
drives a train of wheelwork ending in an adjustable 
cam. This cam revolves at a certain speed, under 
the regulation of a fly, and after a determined 
time shuts off the gas until the flame becomes very 
small, This draught, however, is still sufficient to 
drive the fan, which the next evening turns on the 
gas again. Every month or so the cam needs to 
be adjusted to make the time of lighting agree with 
the altered length of the days. 

An ingenious washer-scrubber for extracting 
ammonia from gas is shown by Messrs. Clapham, 
Bros., of Keighley, Yorkshire. It consists of a 
cylindrical casing, half full of water ; through the axis 
of this casing there runs a shaft, upon which there 
are a number of wheels about 5ft. in diameter and 
some 8 in. or 10 in. thick. These wheels are formed 
of sheet-metal spokes and rims, and of grated sides, 
and the whole interior spaces are filled with balls of 
about 1} in. in diameter. The peripheries of the 
wheels are formed into buckets, which, as they 
revolve, come up filled with water, which is showered 
down among the balls. The gas travels lengthwise 
of the casing, making its way through the dripping 
balls, by which it is thoroughly scrubbed and puri- 
fied. The lower part of the casing is divided into 
compartments by partitions, and the water travels 
from one to the next, becoming gradually dirtier as 
it goes. The same firm shows some well-designed 
valves, in which the usual pinion is replaced by a 
worm. 








NOTES. 
Evectric Licuts In Ovens, 
Aw Edison incandescence light is used with great 
success in a baker’s oven in a restaurant in Chicago; 
but if the globe becomes smoked the heat from the 


| filament cannot radiate, and the lamp is soon de- 


stroyed. 
MovrHPIEcE TO TELEPHONES. 

A gentleman connected with a banking institu- 
tion in New York, U.S., secured a paper cone some 
15 in. in length and 8 in. at its base, with the small 
end at the transmitter, and can easily converse 
through the telephone in a whisper. Small mouth- 
pieces of hard rubber are frequently used on trans- 
mitters to collect the vibrations of the voice, but 
the paper, from its size and superior resonance, 
appears to be more successful. 


TYNDALL SCHOLARSHIPS IN AMERICA. 

When Professor John Tyndall lectured in America 
in 1872 and 1873, the profits of the lectures were 
set aside as a fund for the education of young men 
showing a talent for physics. The income of the 
fund was subject to stipulations, which did not 
permit its use in a manner which experience has 
proved would result in a greater advantage for. the 
purposes sought, and with the consent of the 
generous donor the amount, 32,400 dols., has been 
distributed to three American colleges as endow- 
ments for scholarships in physics. 


Tue ATLANTIC CaBLeE War. 

The new Commercial Cable Company, owning the 
Bennet-Mackay Atlantic cables which have recently 
been duplexed by Dr. Muirhead, have caused such 
a serious competition with the Jay Gould lines that 
Mr. Jay Gould, having established some claim to 
the land lines of the American Rapid Company 
which are mingled with those of the Bankers’ and 
Merchant Company’s lines used by the Commercial 
Company, seized and cut the wires of the latter 
company, and actually had them carried into the 
offices of the Western Union Company. According 
to advices from America, this piece of sharp practice 
has been met with public condemnation, and a 
Federal judge has peremptorily ordered the restor- 
ation of the wires of the Bankers’ Company. 
Apropos of this subject we may mention that the 
patents for the syphon recorder are near their 
expiry. 

IceserG DETECTION. 

Mr. Della Torre and Professor Graham Bell 
have recently made experiments in Chesapeake 
Bay to determine the suitability of firing guns and 
listening to their echoes from floating vessels as a 
means of detecting icebergs in fogs. Their experi- 
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ments were of a sualisfactory character, it being 
stated that the report of a gun could be distinctly 
heard reflected or “echoed” from a vessel a mile 
distant. A speaking trumpet was attached to the 
muzzle of the gun in order to give direction to the 
report. To pursue the experiments further it will 
be advisable to test the plan on actual icebergs off 
the coast of Newfoundland or the Gulf of St. 
Lawrence. Meanwhile, it may be added that the 
difference of temperature observed between the 
stern and bows of a vessel has also been proposed 
as the basis of an iceberg alarm. W ith properly 
arranged thermometers or thermostats in the bows 
and stern of the vessel in connection with a battery 
and an electric bell, it might be possible to cause 
the difference of temperature in question to ring an 
electric alarm bell. 

Mount KearsarcEe Rariroap. 

Mount Kearsarge, one of the lesser of the White 
Mountain range in the State of New Hampshire, 
U.S., has for many years been a noted resort for 
lovers of mountains on account of the diversified 
beauty of the scenery viewed from the summit. 
Although only 3251 ft. in altitude, many travellers 
prefer it to other of the White Mountains reaching 
to twice the height ; in its outline from some posi- 
tions it reminds one of Mount Vesuvius. Hitherto 
it has been scaled by a bridle-path somewhat too 
steep and slippery on the ledges for horses to be 
used with perfect safety, reaching nearly to the 
summit. The construction of a mountain railroad 
has been commenced. Instead of using the rack 
and pinion system adopted on Mount Washing- 
ton Railway and elsewhere, or an inclined railway 
where cars are drawn by ropes pulled by stationary 
engines, they are to use an ordinary traction rail- 
way of 2 ft. gauge, and by laying it out in the form 
of a volute the maximum grade is 265 ft. to the 
mile, and the length of the road will be 114 miles, 
or about five times that of the bridle-path. By 
continually encircling the mountain, a variety of 
landscape views will be obtained from the trains. 
Some of the curves are necessarily sharp, the highest 
curvature being 30 deg. 





A New Mecuanicat TELEPHONE. 

Within the last few days a mechanical telephone 
has been installed in the East Arcade of the Inven- 
tions Exhibition, and although simple to the verge 
of absurdity, deserves notice for the wonderful 
results which it achieves. It is nothing more than 
the old string and paper box telephone of our youth 
put into a mechanical form, and raised from a toy 
to a practical appliance for every-day life. The 
feature of novelty lies in the diaphragm, which is 
of plaited or woven willow fibres, and is much 
larger than one is accustomed to see in the ordinary 
telephone, being 6 in. or 8 in. in diameter. It is 
inclosed in a box with an opening into which to 
speak, and is connected by a metallic wire, prefer- 
ably of steel, with another similar diaphragm at the 
other station. The wire is laid with very consider- 
able tension, and is connected to the willow disc by 
a rivet and a pair of washers which obtain an ex- 
tended hold on the material, and serve to strain it 
until it becomes extremely resonant, and responds 
most readily to a tap or scratch. It is claimed that 
for distances up to two miles, the new telephone 
answers perfectly; it can be seen at work over a 
line of about half a mile by application to the 
Mechanical Telephone Company, of 4, Ludgate 
Circus. Of course at the Exhibition the distance 
between the two stations is very short, but this 
advantage is partly compensated for by the noise 
of the printing machines in the adjacent gallery. 
The company charge 3l. for a pair of instruments 
and a moderate length of wire, and an annual fee 
or royalty of 10s. for keeping them in order. If 
they are able to obtain as good results in other 
people’s premises as they do in their own, they 
ought to find an enormous demand, as there are 
thousands of places where a ready means of com- 
munication at a moderate cost, are urgently re- 
quired. 

Removinc MicroBEs FROM WATER. 

Professor Frankland has recently made a series 
of experiments on the relative efficiency of filtration, 
agitation with solid particles, and precipitation as 
a means of removing micro-organisms from water. 
His method was to determine the number of 
organisms present in a given volume of the water, 
before and after filtration. The filtering materials 
were greensand, silver sand, powdered glass, brick- 
dust, coke, animal charcoal and spongy iron. These 
materials were all used in the same state of division, 





being made to pass through a seine of 40 meshes 
to the inch. Columns 6 in. in height were used. 
It was found that only greensand, coke, animal 
charcoal, and spongy iron, wholly removed the 
micro-organisms from the water filtered through 
them, and that this power was lost in every case, 
after the filters had been in operation a month. 
With the exception of the animal charcoal, how- 
ever, all these substances even after being in opera- 
tion for a month, continued to remove a very 
considerable proportion of the organisms present 
in the unfiltered water; and in this respect coke 
and spongy iron occupied the first place. Water 
containing micro-organisms was also agitated with 
various substances in the same state of division as 
above mentioned, and after subsidence of the sus- 
pended particles the number of organisms remain- 
ing was determined. A gramme of substance was 
in general agitated with 50c.c. of water for a period 
of about 15 minutes. It was found that a great 
reduction in the number of organisms could be pro- 
duced in this way ; and the complete removal of all 
organisms by agitation with coke is especially to be 
remarked. Precipitation by ‘‘ Clark’s process” also 
showed that it affords a means of greatly reducing 
the number of these organisms in water. Dr. 
Frankland concludes from his experiments that 
although the production in large quantities of 
sterilised potable water is a matter of great diffi- 
culty, involving the continual renewal of filtering 
materials, there are numerous and simple methods 
of treatment which secure a large reduction in the 
number of organisms present in water. 


THE PURIFICATION OF THE THAMES. 

‘Our readers will remember that from time to time 
we have published accounts of the evidence received, 
and the conclusions arrived at, by the Royal Com- 
mission, which was appointed to inquire into the 
state of the Thames. It was found that last summer 
the condition of the water reached a pitch of foul- 
ness at which the nuisance became unbearable, and 
the whole riverside population from Greenwich to 
Erith was more or less inconvenienced by the stink. 
Those who had to gain their living on the water 
suffered actual illness, while the Commissioners 
themselves were attacked by diarrhoea and vomiting 
after one of their visits. The state of affairs grew 
so bad that the Metropolitan Board of Works were 
obliged to confess that their crowning work was a 
failure, and sought to whitewash its filth by a plenti- 
ful admixture of chloride of lime, which was used 
to the extent of very many tonsaday. All that time 
the advent of cholera in this country was expected 
almost day by day, and the calm assurance with 
which the danger would have been met, owing 
to the otherwise capital sanitary arrangement of 
the metropolis, was a good deal shaken by the 
uncertainty as to what effect the floating mass of 
filth, regurgitating daily, between Blackwall and 
Erith, might have on the question. 
too late to do anything last summer, but every 
one felt that at length the time had come when 
this crying disgrace would be attacked. But we 
are again at the end of July and the autho- 
rities have made no sign, and to all appearance 
have forgotten that the Commission ever sat. But 
while ofticialism has been dosing or sulking, private 
enterprise has been at work. Mr. Bailey Denton 
and Lieutenant-Colonel Alfred S. Jones have 
acquired more than three-fourths of Canvey Island, 
a large area of 4000 acres reclaimed from the 
Thames, and separated from the Essex Marshes by 
Hole Haven and East Haven Creeks. Here they 
propose to erect purification works, using the solid 
matter to raise the ground up to high-water mark 
or higher, and turning out a pure effluent clarified 
by filtration through the land. They estimate that 
there is space to bestow the solid sewage matter 
for 100 years, and much additional ground 
could be obtained by reclamation if needed. 
Added to the scheme is an offer to take the sewage 
from the Metropolitan Board, and deal with it satis- 
factorily for an annual subsidy of 110,000/., or one 
penny inthe pound of the metropolitan rates. At 
the end of forty years the whole plant and Jand is 
to be handed over to the authorities without further 
payment. This proposal has been submitted to the 
Home Secretary, and bears on its face the stamp 
of earnestness and good faith, which should secure 
it a fair consideration. 








Tur Svrz Canav.—In the course of last year 3284 ships 
passed through this canal. Of these vessels, 1669 passed 
from the Mediterranean to the Red Sea, and 1615 from 
the Red Sea to the Mediterranean, 


THE TORPEDO CRUISER “SCOUT.” 

HER Majesty’s twin-screw torpedo cruiser Scout, a 
vessel regarding which there has of late been much 
talk in naval circles, was to have been launched by her 
builders, Messrs. James and George Thomson, Clyde- 
bank, on Wednesday, the 29th inst., but owing to the 
prevalence of east winds, the tide at high water was so 
low that it was not deemed prudent to let go the dog- 
shores. All the necessary preparations had been made 
for the launch, and a large number of people had been 
invited to ‘‘assist” at the ceremony. The usual 
service observed at the launching of ships of the Royal 
Navy took place, and the christening ceremony was 
duly performed by Her Grace the Duchess of Mont- 
rose, and the vessel was left on the ways in the hope 
that the next tide would be more suitable for the 
launching operation. This anticipation was fulfilled, 
and the Scout wes safely launched at 3 a.m. yesterday, 
the morning tide having proved favourable. 

Built of steel throughout, the Scout is a vessel 
measuring 220ft. in length by 54 ft. beam and 19 ft. 
depth of hold, with a displacement of 1430 tons. In 
designing the Scout and other six somewhat larger 
vessels of the same class which Messrs. Thomson also 
have in course of construction, the officers of the 
Admiralty had in view as their special object the pro- 
duction of small vessels capable of attaining a high 
rate of speed, and able to keep the seas for a consider- 
able length of time. Following up the improvements 
made in the Iris and still further developed in the 
Leander, they have rendered it possible to obtain a 
speed of 16} knots per hour, which is the estimated 
speed of the Scout, even with a much smaller horse- 
power of engines than was formerly thought necessary. 
Forced draught has been introduced and successfully 
developed and used in vessels recently built for the 
Royal Navy, and this innovation has rendered it 
possible to produce considerably more horse-power for 
a given weight than was formerly practicable. This 
latter advantage is so great that the machinery of the 
Scout only weighs 2cwt. per indicated horse-power, 
while in the case of the vessels of the Comus class, 
which were built only some six years ago, the ma 
chinery weighed from 3}cwt. to 3}cwt. per indi- 
cated horse-power. With the improvements in the 
form of the ship and the adoption of forced draught, 
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has been rendered possible to produce the 
| Scout, a vessel of 220 ft. in length, and 1430 tons dis- 
| placement, capable of travelling at the rate of 164 
| knots per hour, and of carrying coals sufficient for 
| seven days’ full-speed steaming. She has been fitted 
| while on the stocks with twin screw engines of 3200 
| indicated horse-power placed in one engine-room, and 
| four boilers of the Navy type placed in two separate 
|rooms. There is a protective deck of steel 2 in. in 
thickness. It stands 100 ft. amidships, covers the 
|engine and boiler rooms, further protection being 
| obtained on either side by blocks of coal reaching to a 
thickness of from5ft. to7 ft., and placed below the water 
j line, fore and aft. Where there is no protective deck 
| covering, the vessel is very minutely subdivided, so 
| that the chances of disablement by flooding are not so 
| great in these parts. As regards the armament, there 
| are two torpedo tubes in the bow and one in the stern, 
all capable of firing in a line with the keel; there are 
| likewise four on each side of the ship, on the upper 
| deck, thus making eleven tubes in all. There are also 
| to be four 5-in. guns, and eight machine guns. The 
| magazines for the ammunition required by this small 
|armament are comparatively simple, but they have 
|involved a considerable degree of care in their ar- 
|rangement. The vessel has a light schooner rig, 
|which, is, however, only intended to steady her. 
| Quarters for officers and crew are provided in the 
| poop and forecastle, and, though somewhat small, are 
well arranged. In its general construction, the vessel 
is very light, and in order to give the necessary strengh, 
considerable ingenuity has been exercised in substi- 
tuting elaborate workmanship for the less expensive 
but heavier stiffening which material gives. The 
details of the ship are of the type usually employed 
in her Majesty’s Navy, and are consequently possessed 
of a very high efficiency, but expensive. As an illus- 
tration of the truth of that statement, it may be men- 
tioned that cast-iron has never been used if brass could 
be made to take its place ; and the very best timber 
has been utilised for any and every purpose through- 
out the ship. 

The other six Scouts which are being built by 
Messrs. James and George Thomson are 5 ft. longer 
and 2 ft. broader than the vessel that has just been 
launched, while their displacement is 1600 tons instead 
| of 1430 tons. They will have fewer torpedo tubes, 
but they will each carry two more guns, and all the 
guns will be of a heavier calibre. 








New ZEALAND Rattways.—The tender of Messrs. Miller 
and Smillie, of Dunedin, has been accepted for the con- 
struction of what is known as the Deep Stream section upon 
the Otago Central Railway. The amount of Messrs. 
Miller and Smillie’s tender was 32,8747. The tenders re- 
' ceived ranged between that sum and 40,595/, 
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MISCELLANEA. 


Tue Russian Government intend establishing an engine 
factory for naval purposes at Vladivostock. 


The Patent Law Amendment Bill has passed through 
Committee, and been read a third time. 


The River Thames Bill (No. 2) has passed through 
Committee. 


The number of visitors to the International Inventions 
Exhibition for the ending July 25, was 145,801; total 
since the opening, 1,718,419. 

The Persian Government intends constructing a tele- 
graph line between Meshed and Sarakhs. The greater 
part of the necessary material is ready. 


By the giving way of a large iron brow at Chatham 
Pier, at the time seventy or eighty persons were on it, 
several lives have been lost. 


The Oregon Jeft Plymouth Sound last week for Liver- 
pool, after having landed stores. She is to be paid off, no 
further need for her services being contemplated. 


The Pennsylvania and New York Central Railroad 
Companies are reported to have practically reached the 
point of an effective settlement of the trattic disputes. 


A Parliamentary return—Navy (Tonnage Built)—has 
been issued, showing the tonnage, armoured and un- 
armoured, proposed to be built and the tonnage actually 
built in each of the four years ending 1883-84. 


A company has been formed at Hamburg by Messrs. 
Wormann and Thimahlen for the cultivation of tobacco 
and cocoa in Bimbia. The capital is 250,000 marks, sub- 
scribed by 25 shareholders. 


The directors of the Bristol and South Wales Railway 
Wagon Company (Limited), have decided to recommend 
the payment of a dividend of 10 per cent per annum for 
the past half-year. 

An exhibition has been opened at Klagenfurt, the 
capital of Carinthia, by the Archduke Charles Louis. 
The exhibition has four sections—industry, public in- 
struction, history, and agriculture. 


The action which the Swan Electric Company has com- 
menced against Messrs. Woodhouse and Rawson for in- 
fringement of their patents is down for hearing, and will 
probably be tried in November. 


The Committee of the House of Lords have unanimously 
passed the Corporation Tower Bridge Bill, with the 
scheme of which, including architectural, engineering, and 
working details, they expressed themselves satisfied. 


The Northern Railway Company of Austria, which is 
obliged by its new convention with the State to under- 
take works which will cost 50,000,000f1., has decided to 
raise a loan this year. 


The steamer Nachtigal recently built for the Governor 
of the Cameroons, has turned out to be so top heavy as to 
be absolutely,useless, until she has been completely re- 
constructed. 


The Hecla, torpedo depot, was docked in No. 2 dock at 
Devonport after her collision with the Cheerful ; this berth 
had previously been vacated by the Leander after her 
extensive repairs consequent on striking the Hornet Rocks. 

The principal industry of the town of Liége being the 
manufacture of arms, a complete museum of arms, ancient 
and modern, has been formed and opened in the large 
building known as the Prefecture. 


The Monarch, 7, armour-plated turret ship, has arrived 
at Sheerness from Malta to be paid out of commission, 
and to be overhauled and repaired for another term of 
active service. 

An Industrial Exhibition has been opened at Paris at 
the Palais d’Industrie. It is intended to place before the 
public not only manufactured articles, but the various 
transformations which the raw materials have undergone 
before reaching their perfect state. 


The First Lord of the Admiralty has stated in the 
House that he is informed by Sir Geoffrey Hornby that 
the Ajax, up to the speed at which she has been tried 
with the Evolutionary Squadron—viz., about 10 knots— 
is not considered to be an unsafe ship to manwuvre with 
a squadron. 


The half-yearly meeting of the Manchester, Sheffield, 
and Lincolnshire Railway Company has been held at 
Manchester. The chairman said the half-year had been 
eminently unsatisfactory as regarded its financial results. 
The cause had been the strike in the South Yorkshire coal 
district. 

One of the most important questions before the forth- 
coming International ‘Telegraph Congress at Berlin will 
be Germany’s proposal to introduce a uniform and mode- 
rate tariff for telegrams between European States. Under 
the present system many glaring inconsistencies and in- 
equalities exist. 


The First Lord of the Admiralty has appointed a Com- 
mittee, consisting of Admiral Graham, on B., late super- 
intendent of Malta Dockyard; Mr. Robert Main, of the 
Admiralty ; Mr. G. H. Stainer, constructor of the Navy ; 
and a representative of the Audit Office, with Mr. Gordon 
Miller, of the Transport Department, as secretary, to 
inquire into dockyard expenditure. 


In reply to a question put by Mr. Lewis, the First Lord 
of the Admiralty has stated that, as to the establishment 
of torpedu corps for the protection of the various com- 
mercial ports in the United Kingdom and the manner in 
which they can be provided and manned in an efficient 





manner, the question is at present being thoroughly con- 
sidered, but no decision has as yet been finally arrived at. 


As the steamer Lotus, belonging to the Moss Line, was 
about to sail from Liverpool for the Mediterranean last 
week, some of the boiler tubes burst with terriiic violence. 
The engine-room was instantly filled with steam, hot 
water, and ashes. The second engineer, Lawrence 
Muston, and a fireman, who were in the engine-room, 
died soon after from the scalding they had suffered. 


Lord George Hamilton has stated in the House that in 
time of warevery assistance would be rendered by the Navy 
to protect the coasts of the United Kingdom to the extent 
which could be afforded by cruising ships, but vessels 
could not be kept permanently for the defence of any one 
port; such permanent defences must be provided by 
fortifications and gunboats, suppl ted, if r y; 
by torpedo boats, submarine mines, and torpedoes. 





The War Department are engaged in taking steps for 
the prevention of accidents at the national workshops at 
Woolwich, where there are more artisans employed now 
than have ever been in the previous history of the Royal 
Arsenal. The number of men in the Arsenal is 16,000. 
Since the recent explosion of the shell at Shoeburyness, 
a rigid code of rules has been drawn up for the guidance 
of the employés. 

It is stated that the Royal Commission on Shipping 
has finally resolved to publish the evidence taken this 
session. The only concession which shipowners have 
reason to believe will be made, isjthat a short note will be 
prefixed to the evidence to the effect that it is incomplete, 
and that the case for the shipowners is not finished. The 
Commission have further agreed to meet for the last time 
this session on Friday, and then to adjourn sine die. 


A meeting of the Sunderland Corporation has been held 
to consider the advisability of petitioning the railway 
commissioners against the application of Messrs. Wilson, 
of Hull, to compel the North-Eastern Railway Company 
to alter an existing arrangement of charges from the 
north-eastern ports to Lancashire and other districts. It 
was unanimously agreed to petition against the applica- 
tion of the Hull firm. 


The Canadian Government has despatched a com- 
mission to make an exploratory survey of the territory 
east of Lake Winnipeg towards Hudson’s Bay. This 
region is practically unexplored, and the object is to make 
a topographical survey and take magnetic observations of 
the country. The theory of many scientists is that in the 
vicinity of Catfish Lake the earth presents the maximum 
magnetic force. 


Lord Hatherton’s Committee has passed the Regent’s 
Canal City and Docks Railway Bill without amendments. 
The Bill passed the Commons unopposed, as the Stand- 
ing Orders of the Lower House allowed, under certain 
circumstances, of the payment of interest out of capital 
during the construction of works ; but on its going to the 


House of Lords for second reading, objection was taken to 
it. However, the Bill was sent to a Select Committee, | 


which passed it. 


The second annual report of the directors of the Edison 
and Swan United Electric Light Company, Limited, for 
the year ending June 30, 1885, states that the accounts 
show a profit of 12,3547. The directors hope to transfer 
the lamp manufactory from Newcastle to London in the 
comingautumn. The lamp factory at Newcastle has been 
working to its utmost capacity. The returns from the 
Admiralty and other customers as to the duration of life 
of the lamps supplied by the company arevery satisfactory. 


’ 


The half- eens guess meeting of the India-Rubber 
Gutta Sanka: and Telegraph Works Company, Limited, 
was held on Tuesday. Mr. S. W. Silver presided, and 
stated that they had in hand just now a contract for 500 
miles for the Indian Government, which they would com- 
plete ina month ortwo. One of their steamers had been 
cable-laying in the Gulf of Mexico, and another had been 
chartered by the Government for use inthe Red Sea. He 
concluded by moving a resolution for the payment of an 
interim dividend of 5 per cent., or 10s, per share. 


A torpedo range 500 yards long was provided last year 
at Malta. One at Portsmouth, 800 yards long, is about 
to be provided on Horsea Island, “aan has just been 
purchased for the purpose at a cost of 15,500/. As regards 
money for the Portsmouth range, 25,000/. has been pro- 
vided in the annual estimates for 1885-6 and 45,000/. from 
the vote of credit. Torpedo practice of all kinds is carried 
out by the torpedo schools, viz., Vernon, in Portsmouth, 
~ Defiance, at Devonport, and also in all ships and 

eets. 


At the Crystal Palace on Saturday, July, 25, a dinner 
was given by Messrs. Hobbs, Hart, and Co., to the whole 
of the staff, numbering 327, and to 25 visitors. Some 
interesting statistics as to numbers of locks and keys made 
during seven years were given—viz., 1,734,000 Jocks, 
3,876,000 keys, 8,483,000 screws and stumps for various 
locks, and 6,700,090 rivetting stumps for inside work, 
all made on the premises at Arlington-street. Also 
7300 safes, 2308 strong strong-room doors and frames, and 
397 ventilating gates. The wages paid during the last 
seven years amounted to 195,000/. 


The Antwerp Harbour works were opened by a féte 
last Sunday. The Belgian Government has expended 
26,000,000f. in acquiring the land necessary for the con- 
struction of the quays (which have a width of 100 metres) 
and 42,000,000f. in the construction of the quay walls, the 
foundations of which are laid at from 8 to 12 metres below 
the water. The largest vessels can now come close to the 
quays at any time. The new quay wall has a length of 
3500 metres, The town of Antwerp spent in the con- 





struction of quay sheds, cranes, and hydraulic engines 
7,000,000f., exclusive of the cost of the railroad. 


The following is the destination of some of the vessels 
of the late evolutionary squadron. The Agincourt is to 
have defects made good, and the officers and crew are to 
be granted leave of absence. The Ajax is to be paid off 
and recommissioned by Captain A. H. Adeane, C.M.G., 
the officers and crew of the Shannon taking the yen of 
that vessel as first reserve ship on the Clyde ; the Hotspur 
is to be paid off and recommissioned by Captain A, .J, 
Kennedy, and the ofticers and crew of the Defence will 
take the place of that ship as first reserve vessel at Holy- 
head; the Mariner is to be refitted and proceed to the 
East India Station ; the Racer and Express are to be re- 
fitted and proceed to the west coast of Africa ; the 
Shannon is to transfer her crew to the Valiant, Captain 
Knowles, and to do duty as reserve ship at Bantry. The 
Shannon, Defence, and Valiant are expected to arrive at 
Devonport in a day or two, when the changes enumerated 
will take place, 





LAUNCHES AND TRIAL TRIPS. 

On Monday, the 27th of July, Messrs. Blackwood and 
Gordon, Port-Glasgow, launched a handsome iron screw 
steamer named the Ban Whatt Hin, a vessel of about 400 
tons gross, and measuring 170 ft. by 25 ft. by 10 ft. 3 in. 
She has been built for Singapore owners to the order of 
Messrs. Edward Boustead and Co., London, and is in- 
tended for passenger and general cargo service in Singa- 
pore waters. The builders are supplying the vessel with 
compound surface-condensing engines of 65 horse-power 
nominal, the cylinders being 22 in. and 44 in. in diameter 
respectively, with piston stroke of 30 in. Steam of a 
working pressure of 90 lb. per square inch will be supplied 
by a large steel boiler, All pe is being done under the 
inspection of Messrs. MacNicoll and Co., marine sur- 
veyors, Glasgow. 

On Tuesday, July 28, Messrs. Edward Withy and Co., 
West Hartlepool, launched a steel screw steamer, named 
the Beresford, from their yard. The vessel has been built 
to the order of Mr. George Horsley, Hartlepool, and is 
the seventh vessel built for him a the firm. She is 
295 ft. by 36.6 ft. by 19 ft. 11 in., and will carry about 
3000 tons ; she has four hatchways capable of admitting 
large pieces of machinery, &c. There are no beams in the 
holds, as she has been constructed on the web frame and 
plate intercostal system, which not only makes a much 
stronger vessel, but allows large machinery, boilers, and 
locomotivés to be stowed in the holds with the greatest 
facility. She will be fitted with Messrs. T. Richardson 
and Sons’, triple expansion engines of about 1000 indi- 
cated horse-power, the thirteenth set of these engines 
fitted by them, and of the same power and design as those 
fitted on board the s.s. Greystoke, recently built by 
Messrs. Edward Withy and Co., which, with a cargo of 
| 3030 tons, has made an average speed over a voyage to the 
Mediterranean of 8} knots per hour on a consumption of 
11} tons per day of north country coal. 


One of the steam trawlers for supplying fish to Para was 
launched from Bidston Wharf, Birkenhead, by Messrs. 
Cochran and Co., at noon on Tuesday last. These vessels 
are being built to the order of Messrs. Castel and Pontet 
under arrangement with the Provincial Government of 
Para, North Brazil, and are fitted with every appliance 
for carrying on the projected work successfully. The 





machinery is also being made by Messrs. Cochran and 
|Co. The launch was in every way successful, and the 
| vessel was named the Esperanga. 

t 
| The steamer Akaba, of Liverpool, loading coal and 
| general cargo in the Roath Basin, Cardiff, was launched 
| recently from the yard of Messrs. M. Pearse and Co., 
Stockton-on-Tees. The dimensions of the vessel are: 
Length, 350 ft. ; beam, 42 ft. ; and depth, 28 ft. Messrs. 
Blair and Co., Limited, also of Stockton-on-Tees, supplied 
her with triple expansion engines, her consumption of coal 
being only 20 tons per day, with an average steaming 
power of eleven knots per hour. 











WarTER SuppLy oF WANsTROW.—New water works were 
formally opened at Wanstrow on Tuesday. The works 
have been carried out by the Frome Rural Sanitary 
Authority, from plans prepared by their surveyor, Mr. 
W. Adams, Messrs. Wilson and Sons, of Leigh-on- 
Mendip, being the contractors. The water is conveyed 
from a spring on Darsley-hill to the village in 3 in. cast-iron 
Epes coated externally and internally with Dr. Angus 
3mith’s patent solution. 





THE “GAELtc” at CarpIrF.—The Gaelic—the second of 
two important additions to the White Star fleet, recently 
launched from the yard of Messrs. Harland and Wolff, 
Belfast—put into Cardiff a few days since. The Gaelic is 
built of mild steel. Her dimensions are: Length over 
all, 450 ft. ; beam, 42 ft. ; and depth of hold, 29 ft. Gin. ; 
the ~ pd burden being about 4500 tons. She has two 
double-cylindered engines of 400 horse-power nominal, 
also constructed by Messrs. Harland and Wolff, the 
steam for which is supplied from three elliptical boilers, 
working at an initial pressure of 90 lb. to the square 
inch, but tested by the Board of Trade to more than 
double that pressure. The crankshafts and straight 
shafting are of steel and are so constructed as to mini- 
mise the risk of a breakdown. he engines can be 
worked separately at a reduced speed. The Caelic is 
steered by steam amidships and has, in addition to the 
ordinary compasses and sounding appliances, Sir W. 
Thompson’s patent compasses and soun ing machine, 
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WE illustrate above a new design of steam fire- 
engine, made by Merryweather and Sons, for running 
at a high speed, in order to combine greater power 
with lighter weight. Although a slow-speed engine 
with a long stroke has many advantages, it is mani- 
festly incapable of competing with a high-speed engine 
inthe matter of lightness. Keeping this in view, 
Messrs. Merryweather have constructed an engine, 
which, while retaining most of the best features of 
their old double engines, is capable of giving the same 
amount of work with a reduction of more than 20 per 
cent. in weight, and without in any way sacrificing 
strength or durability. 

The frame of the new pattern engine consists of two 
parallel bars of Lowmoor iron, planed to receive the 
machinery, and secured to the boiler by means of 
special forgings ; the front of the frame is attached 
to an iron hose tray, capaple of containing a consider- 
able number of coils, and the tray is carried upon a 
wrought-iron forecarriage of neat design. The engine 
is placed in front of the boiler, between the frames, to 
which it is secured by bolts and nuts. The steam cy- 
linders are two in number, driving two pumps, placed 
horizontally, and the steam and water pistons are con- 
nected by steel rods, so that the power is transmitted 
direct, without the intervention of a crankshaft; a 
crank, is however, provided, placed above the piston- 
rods ; it is only required for the purpose of actuating 
the slide valves and determining the stroke. A light 
hand-wheel is provided for turning the machine when 
standing ; a flywheel not being required, this is supplied 
as a neater and more convenient arrangement than a 
ratchet. The pump piston-rods are cased with brass 
to avoid rust. 

The crosshead works in guides over the pumps, and 
owing to its form permits the use of long connecting- 
rods. The pumps are entirely of gun-metal, and are 
of a novel construction, both sets of valves, suction 


and delivery, being below the barrels, thus preventing | 
injury to the latter by stones, grit, &c. The collective 


area of the valves is large, so that, at however high a 


speed the engine may be running, the barrels are | 
always filled at each stroke. The valves may easily | 





LIGHT STEAM FIRE ENGINE. 


SRS. MERRYWEATHER AND SONS, 








be examined by removing a few bolts and nuts, and 
the pump joints are made as follows: The plate 
carrying the delivery valves is provided with grooves, 
top and bottom, in which are placed strips of leather. 
In putting the pumps together, the edges of the pump 
body and of the suction chamber fit in these grooves, 
and the three portions are screwed tightly together by 
the bolts and nuts; the joints are not liable to be 
blown out, even under very high pressures. 

The boiler is of the type known as Merryweather’s 
quick-steaming boiler, and is so disposed that it may 
be stoked en route toa fire. It is simple in construc- 
tion, and is capable of raising steam to 100 lb. pressure 
in from seven to nine minutes. For examination or 
repair, the firebox and tubes complete may be dropped 
away from the shell by removing the nuts round the 
angle-iron joint ring. It is of ample capacity for the 
size of engine, and will maintain its pressure of steam 
continuously, and being separate from the engine is 
not subject to the working strain. 

The fire-hole door is placed behind, and coal bunkers 
are provided on each side, with a foot-plate between 
formen. The engine carries a full complement of men 
for attending to the machinery and the four or five 
lines of hose. 

A trial of this engine took place at the Inventions 
Exhibition in the early part of the month before His 
Highness the Maharajah of Johore. The trial was 
carried out by the Exhibition brigade under the com- 
mand of Colonel Festing, the head of the Fire De- 
partment of the Inventions Exhibition. 

After an examination of the machinery a test of the 
engine took place, several lines of canvas hose being 
attached to the delivery valves of the engine, and 
quickly two jets of 1} in. were working at 130 lb. 
water pressure (the steam pressure being 100 lb.) toa 
distance ascertained to be nearly 200 ft. high. Four 
jets were then projected to very nearly the same dis- 
tance, and eventually the large size working jet of the 
engine was thrown nearly 300 ft. across the gardens. 
His Highness critically watched these perform- 


ances, and purchased the engine for his volunteer | 
fire brigade. At the wish of Mr, Merryweather he | 
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readily consented to the engine remaining in the 
grounds of the Exhibition, where it will be retained 
for the present. 





FORCED DRAUGHT IN LARGE STEAMERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—It is not so much my aim to discuss from a theo- 
retical platform the comparative advantages of natural 
versus forced draught, as to point out one cause at least 
of an excessive coal consumption of our large steamers, 
and one which the adoption of the latter system would 
tend very materially to diminish. The coal consumption 
at sea is really the crucial test of the economy of the 
engines. Here the writer may be allowed to note that 
whereas the cry is for economical engines, it is met by 
various devices, such as increased pressure, involving the 
use of triple and even quadruple systems of expansion, 
and by the engine alone in a great degree is this cry an- 
swered, the stokehold department being practically over- 
looked. It is very common to hear said of our large 
Transatlantic liners, which have a type of engine which 
may be called for comparison the double expansion 
type, that the consumption per indicated horse-power 
per hour does not exceed 1.75 lb. to 2 lb., and even 
this latter would be excessive in the office view, 
but as a matter of fact with best Welsh coal the 
consumption reaches an average of 2.13 lb.; this with 
a good head wind, and cleaning 22 per cent. of the 
fires, and it is to this point that I wish particularly 
to call attention, viz., the great loss of steam, and thereby 
increased coal consumption (per voyage) arising from 
this. For the benefit of my brother engineers in the office 
I may briefly describe the operations of ‘‘ cleaning a fire.” 


| About half an hour before the end of each watch, the 


fire in question is started to be ‘‘ burnt down,” i.e., it is 


not fired any more, and its evaporative —— may be de- 
scribed as starting down on a curve reaching from normal 
to zero, normal representing the highest evaporative 
power of the fire. At the commencement of the next 
watch, or half an hour later, the point on this curve has 
moved down till at about from ten to twenty minutes 
later, varying with the skill of the fireman, it touches zero, 
Directly the fire is pulled out, green coal is heaped on, 
and from a quarter of an hour to twenty minutes may be 
taken as the time at which the point practically stunds 
at zero. It then rises gradually till at about three- 
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quarters of an hour from the beginning of the watch the 
point reaches the normal, and the curve merges into the 
straight line. A reference to the diagram annexed 
will make this plain, and it may be of interest to your 
readers to know that the writer has actually used these 
curves as a substitute for the ordinary log, it being a 
ready way of comparing graphically the results of a 
watch. 

It will thus be seen that for about one-fourth of the 
watch the evaporative power of the fire decreases toa 
considerable extent. It is of course, impossible that this 
loss can be entirely obviated, but that it can be minimised 
there is no doubt, and by an admission of forced draught ; 
as it isobvious that an excessive amount of air is required 
as soon as the furnace has been filled. The loss from this 
source varies of course at present with the force and 
direction of the wind. Pomel draught of course turns this 
variable into a constant quantity. Our Transatlantic 
lines bound east from New York, and which use the 
American bituminous coal, would feel the benefit of 
forced draught, as the coal will not burn without a strong 
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wind, which it seldom gets, as the prevailing winds are 
westwardly, and the thermometer stands for the greater 
part of the year very greatly higher for the homeward 
than for the outward voyage. There are other minor 
»oints which are practically unknown to the constructor, 
ut which all tend to a higher general efficiency of the 
mechanism, viz., that of the increased ventilation of the 
stokehold for all weathers, and a corresponding decrease 
of the heat in which the firemen have to work. Greater 
attention, I very naturally think, ought to be paid to this 
latter point, as the efficiency of such a variable quantity 
as the human factor is greatly increased by attention to 
details, among which may be mentioned the improvement 
of the present firing tools, and the improvement in the 
arrangement of the furnace bars to enable the fires to be 
properly worked. 
G, B. Ricuarps, Ass. Eng., 
H.M. Cruiser ‘ Alaska.” 








DESIGNING HIGHWAY BRIDGES. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of April 24th I notice that you criti- 
cise a couple of points in my book on ‘‘ The Designing of 
Ordinary Iron Highway Bridges.” In regard to the 
first, viz., that I have accepted Weyrauch’s rule that 
‘*for every single shear connection the indirect force 
transference requires for m intermediate plates m + 1 
times as many rivets as for direct transference,” I would 
state that I have used the rule merely incidentally for the 
purpose of cautioning the designer against piling up plates 
on flanges of girders (vide page 92) ; in fact, I omit entirely 
the consideration of shear on rivets, the bending and 
bearing effects being 30 much more important. 

Moreover, in my whole system of highway bridge de- 
signing there is only one place, and that an unimportant 
one, where an intermediate plate is used. 

Other considerations than those of Weyrauch have of 
late years caused American engineers to avoid to as great 
an extent as practicable the piling up of plates on flanges. 
One of the most important of these considerations is the 
great anibiguity as to the amount of stress which each 
rivet carries ; and another is the high initial tension due 
to contraction in cooling, which there must be on the stem 
of a rivet that passes through eight or ten thicknesses of 
plate. For my part, I prefer not to use more than three 
thicknesses of plate over the angle irons of plate girders 
for railroads ; but my limited experience in observing the 
action of such structures prevents my discussing the sub- 
ject here. 

However, I should like to ask those English engineers 
who have observed the action of plate-girder spans, sub- 
jected for years to heavy and rapidly passing loads, 
whether the rivets that pass through eight or ten thick- 
nesses of plate do not gradually work loose, and whether 
the heads of such rivets do not occasionally fly off. A 
discussion on this subject in your columns by experienced 
eae of England and America would be very valu- 
able. 


In respect to your second objection, viz., the use of the 
formula W aa ee for pine joists, I would state that you 
have hit upon one of the strongest points in the whole 
treatise. Itis not, as you term it, ‘‘a slip,” for the for- 
mula was used advisedly, the object in thus obtaining an 
unusually large amount of lumber in the joists being not 
to insure an abundance of strength in these members, but 
to prevent vibration in the floor, and consequently in the 
truss members, under rapidly passing loads. 

I have seen pine joists 2 in. by 8 in. by 16 ft. used for a 
highway bridge ; and, as they were spaced pretty closely 
together, they were probably safe enough in respect to the 
intensity of working stress on timber, but the injurious 
vibrations induced in the truss members by passing loads 
were evident to every one who drove over the bridge. 

Icannot quite agree with youin the use of the formula 

w= 22 


~ Wel 


or cases when strength alone is to be considered ; the fur- 
mula that I use in such a case is 








bd? 
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It is thus reduced : 


9 Ee 
M=3Wl= *! wwe : 
f=3Wis Way 


Here R=1200 lb. =0.6 ton (American ton =2000 lb.) 
I=, b a, 
d=}. 


“WwW _8 x 0.6 x bs b d3_0.8 bd? 
=i 4ld i 
in which / is in inches. If 7 be expressed in feet, the 
formula will be 
> O8bd?_bd? 
= Seale 
121 15 

In the above calculations M, R, I, &c., have the usual 
signification, so it is needless to explain their meaning. — 

I have used a table of safe loads for timber beams in 
false work, calenlated from this formula, in my treatise 
on “A System of Iron Railroad Bridges for Japan,” a 
copy of which will be sent you in about ten days. In this 
case strength, not stiffness, is the desideratum. 

After all, there is no extraordinary discrepancy between 
the results of the three formule, when it is remembered 
that the limiting sizes of pine joists in American highway 
bridges are, or ought to be, 3in. by 10in. by 10ft. and 
4in. by 16 in. by 24 ft., as the following Table will show : 


in. in. ft. in. in. ft. in. in. ft. jin. in. ft. 


Joists... 2 w. SX 10X10 BX 14X14 4X 14X20 [4X16 x 24 
: 3 
¥. = 1.88 2.63 1.72 1.78 
16/2 
, bd2 | 
W-= = Bi 9 4 Q¢ 2 9 
131 2.31 3.23 3.00 3.28 
Ratio of strength 1,23 1 23 1.74 1.84 
— L200 2.80 2.61 2.84 
15 
Ratio of strength 1.06 1.07 1.52 1.60 


According to your formula the ratio of actual to required 
strength of joists proportioned by the deflection formula 
would be from 1.23 to 1.84, while according to the formula 
just deduced it would be from 1.06 to 1.60, 

It is unfortunate that in calculating Tables XIII. and 
XIV., Idid not commence the depth at 8 in. and the 
lengths at 8 ft., for there is no need for considering smaller 
sizes, and the formula is intended for practical cases only ; 
nevertheless the fact of the Tables being too extended can 
do no possible harm. 

In the third edition of the treatise I will cut out the 
useless parts of these Tables ; it is already too late to do 
so in the second edition, as the latter will be issued in 
a week or two at latest. 

If you consider the fact that I proportion my bridges soas 
to obviate the employment of the not unusual notice, ‘‘ Ten 
dollars fine for riding or driving over this bridge faster than 
a walk,” I think you will reverse your decison concerning 


the formula w=? * 
ek 


One of the main features of my work is that both 
strength and rigidity receive attention, the latter essential 
being obtained by the various ‘‘ limiting sizes” in the 
specifications, the use of wooden lower lateral struts in- 
stead of employing the floor beams in this capacity, the 
proportioning of joists for detlection, the variable factor 
of safety for struts, &c. The consideration is too often 
overlooked in bridge designing. 

Thanking you for what, in spite of the two points on 
which we are at variance, I regard as a very favourable 
review, I remain yours respectfully, 

J. A. L. WADDELL, 

Tokio, Japan, June 11, 1885. 








GWYNNE v. DRYSDALE. 
To THE Epitor oF ENGINEERING, 

Sir,—I see in your last week’s issue a paragraph with 
the above heading in ‘‘ Notes from the North,” in which it 
is stated that the ‘‘ judge had no difficulty in declaring 

ainst Mr. Gwynne, and in favour of the defendants,” 

his I think is a very unfair review of the case, as the 
judge’s decision in effect was that my patent was a good 
and valuable one, and that no proof of anticipation had 
been produced. His lordship (Lord McLaren) was, how- 
ever, of opinion that Drysdale’s had not infringed my 
patent 

Against this decision I at once gave notice of appeal, 
and I may state that should the case be again decided 

ainst me in the Inner Courts I shall take it to the 

ouse of Lords, as I am certain an obvious infringe- 
ment has been committed. 
Yours faithfully, 
JOHN GWYNNE. 
89, Cannon-street, London, E.C., July 30, 1885, 








IRON FOR BRIDGE-BUILDING. 
To THE EpIToR OF ENGINEERING. 

Sir,—In your issue for April 24, 1885, recently to hand, 
there is a letter on the above subject from Professor 
Kernot, of the Melbourne University, with an extract 
from a somewhat remarkable specification. As this 
sample of colonial engineering is apt to leave an erroneous 
impression on the minds of your readers, and cause them 
to believe that we in the colonies as a rule, do not trouble 
to keep up with the times, or make ourselves acquainted 
with the properties of material, I forward a copy of the 
clause used in the specifications for wrovght iron for 


bridges as adopted in the Existing Lines Branch of the 
Railway Department. This clause is similar to the test 
clause now almost universally used in America, and iron 
that fulfils the conditions therein specified should be 
perfectly suitable for bridge-building. 

Quality of Materials.— Al the wrought iron used shall 
be of the best description, tough, ductile, and of uniform 
quality, free from cracks, burrs, flaws, or any other de- 
fects, and must be capable of sustaining the following 
strains per square inch of area in tension without fracture, 
viz.: Tee and angle-iron, 50,0001b.; plates, lengthwise, 
45,000 lb. The contraction of area at breaking point shall 
average 15 per cent. in tee and angle-iron, and 10 per cent. 
in plate iron, and the elongation, measured upon a tested 
length of Sin., from 9 to 124 per cent. The iron must not 
take a permanent set under a less strain than 24,000 Ib. 
per square inch of area in tension and compression, The 
rivets throughout shall be made of the best quality of 
Yorkshire iron, tough and fibrous, capable of being ont 
double cold without fracture, 

Tam, &c., 
WALTER SHELLSHEAR, 
Resident Engineer. 
Railway Department, Office of Engineer for 
Existing lin Sydney, June 17, 1885. 





LUBRICATING CRANK-PINS. 
ToTHE Epiror OF ENGINEERING, 

S1r,—Permit me to inform your correspondents “ R, 
and W” the ‘‘acme” of arrangements for lubricating the 
crank-pin and crosshead, or in fact any vibrating portion 
of the mechanism, is that of the telescopic tube arrange- 
ments. I have sailed with the above in some of the 
largest of our steamers, and have seen the apparatus go un- 
touched for six months, and then only to clean the tubes, 
I may brietly describe the apparatus. An oil cup is 
swung on a pivot or trunnion fixed some distance above 
the part to be lubricated ; fastened on to the cup is a long 
tube which runs through a stuffing-box to another tube, 
the opposite end of whieh is fastened to another pin in 
the connecting-rod. This pin is hollow, and a tube leads 
the oil down to the crank-pin. This system, combined 
with “ sight feed” cups (I do not refer to impermeates), 
is superseding the ‘‘ wiper” system a as bein 
far more econonzical in the use of the lubricant. I shal 
be happy to forward tracings of the gear if ‘* R. and W.” 
will send me their address. Linclose my card, and remain 
yours truly. 

Gro, B, RicHarp, 
147, Queen Victoria-street, E.C. 





To THE Epitor or ENGINEERING. 
Sir,--We read in your last week’s issue a letter from 
“ R. and W.” asking for suggestions for lubricating crank- 
pins of engines, which have to run a week without 
stopping. A Stauffer patent lubricator containing sufti- 
cient grease for a week’s consumption, and fixed on a 
hollow tube as a return crank, can be screwed up easily 
at any moment without stopping the engine. The con- 
sumption of grease will show a saving of over 90 per cent. 
over the effective, but very wasteful, method you suggest. 
Yours faithfully, 
TRIER Bros. 
19, Great George-street, Westminster, London, S.W., 
July 27, 1885. 








‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the ——— Drawings is stated 
in each case after the price; where none are mentioned, 
Specification te not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

a may at any time within two months from the date of 
the advertisement of the pt ofa plete specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


1981. H. Davey, Leeds. Low Pressure Steam 
Motor. (4d. 1 Fig.) February 12, 1885.—The boiler is in the 
form of an upright vessel having a central space for the fuel and 
an annular space for the water. Two floats working in chambers 
regulate respectively the water supply and the damper, the latter 
float chamber communicating by a pipe with the lower part of the 
boiler, and being open to the atmosphere. The fuel in the annular 
space descends gradually. The boiler is connected to an engine 
arranged to work with steam at or below the atmospheric pres- 
sure. The cylinder is mounted on a framing, the base of which 
forms a condenser consisting of a number of horizontal tubes sur- 
rounded by water, the water space being connected to the feed 
water float chamber. The tubes of the condenser connect two 
end chambers. An air pump draws the water and air from these 
chambers. (Accepted June 16, 1885). 


5228. H.J. Allison, London. (W. EF. Crist, New York, 
U.S.A.) Vibrating Engines. [6d. 7 Figs.) April 28, 
1£85.—This relates to that class of engines wherein a vibrating 
piston or diaphragm is secured upon an oscillating shaft to work 
within a sector-shaped chamber whose converging walls radiate 
from the shaft. Referring to the illustration, and supposing the 
parts to be in the position shown, and that live steam is admitted 
into the steam chamber B, the steain passes freely into the steam 
chests Iand valve boxes, and, as clearly shown in Fig. 2, from the 
left-hand steam chest, through the valve F into the high-pressure 
chamber C, forcing the piston H towards the right. The steam on 
the right-hand side of the piston during this stroke escapes 








through the valve F to the low-pressure chamber C, forcing its 
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i left, the steam on the left of the piston escaping 
_— Page bon F to the exhaust D. At the end of the stroke 
the valve F admits the steam to the other sides of the pistons Cc 
in the ordinary manner. The valve F moves with shaft G during 
the principal part of each stroke of the piston, but is arrested 
near the end of the stroke by means of an arm connected to a 











crankpin or eccentric on the main shaft, which thus reciprocates 
the valve. The feed water pipe O of the boiler is arranged in the 
chamber D. By means of plates working steam-tight against the 
shaft G and closing more or less the supplying ports a, the cut-off 
can be regulated. The plates may be operated by the governors, 
(Accepted May 29, 1885). 


9068. M. C. Baker, New York, U.S.A. Steam 
Engine Slide Valves. [éd. 3 Fiys.| June 17, 1884.--The 
valve consists of a cylinder open at both ends and cut away 
centrally in its lower half, and there provided with an elevated 
crossbar which forms an exhaust steam passage and serves for the 
attachment of the valve rod. The valve is inclosed in a longer 
jixed semi-cylindrical shell open at both ends, and having a valve 
svat at its bottom. Referring to the illustration, supposing the 
va've to be in the position shown, all the ports are closed. If the 
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valve rod A be now moved towards the left, the left port s is 
gradually opened by the recess d in the crossbar to the exhaust, 
As the valve moves further to the left, steam is admitted to the 
right port s through the right port g, and to the right port q past 
the end of the valve. The valve is perfectly counterbalanced, 
the ports g being counterbalanced by ports k. The drawing 
evidently shows the ports q too close to the ports s respectively, 
for, as shown, steam would be admitted to both ends of the 
cylinder through the ports q and 8 atthe same time. (Accepted 
June 16, 1885). 


13,197. T. M. Favell, Stoke-on-Trent. Steam En- 
gines, (6d. 4 Figs.) October 4, 1881.—Cut-off plates at the back 
of the main slide valve are operated by an arrangement of levers 
operated by hand or by the governors. The arrangement of levers 
consists of a pairof equal arms each connected at one end to the 
same fixed centre in the steam chest, and connected at their other 
ends respectively to the cut-off slides for the two ports by a 
sliding connection for accommodating the motion of the levers. 
Two other arms are jointed to the sliding connection and also toa 
rod passing to the outside of the steam chest. As the rod is moved 
by hand or by the governor, the cut-off slides are moved apart or 
together according as the speed is too high or too low, (Accepted 
June 30, 1885). 


13,856. Valves and Valve Gear for Motive Power 
Engines. (6d. 8 Figs.) October 20, 1884.—The admission to 
and exhaust from the cylinder is controlled by a circular or 
‘Corliss’ valve. One valve is employed at each end of the cy- 
linder. This valve is divided into two divisions, one side having 
two ports or passages being arranged for the admission, and the 
other side with its two passages for the exhaust. In applying the 
valve to the ordinary three-ported cylinders, the Corliss or cir- 
cular valve is arranged with either one or more admission 
ports or passages, the outlet from or admission to the valve being 
arranged according to the ports or passages in the cylinder. In 
this case the exhaust port in the valve is arranged similar to that 
in anordinary slide valve. The valve is operated by means of a 
metallic frame extending over the crankshaft and provided with 
suitable stops or projections acted upon by projecting arms on 
the shaft. This gear allows the valve to be opened immediately 
to its full extent, and to be as quickly closed. (Accepted May 26, 
1885). 


5934. F. Bosshardt, Manchester. (J. R. Frikart, 
Lille, France). Valve Gear for Steam Engines. [6d. 8 
Figs.) May 14, 1885.—The four Corliss or rotary valves of the 
engine are operated from an oscillating disc situated at the middle 
of the length of the cylinder and operated by a small crank. The 
exhaust valves are connected directly to the dise by links. An 
arm on each inlet valve is connected to the piston of an air 
cylinder, a spring causing the valve to be kept closed. The 
oscillating disc operates a lever carrying a movable piece provided 
with an adjustable projection, the movable piece operating the 
arm on the inlet valve and opening the valve. The movable piece 
is operated partly by the lever disc and crank-arm and partly by 
the adjustable projection. A frame pivotted to the governor 
column is operated from the small crank. A ring rising and 
descending with the governor sleeve operates bell-crank levers 
partly connected with the pivotted frame, being capable of sliding 
in brackets at the sides of the frames. The bell-crank levers are 
connected by links to the movable piece. (Accepted June 16, 1885). 


10,714. M. Heslop, London. Eccentrics, &c. (6d. 
10 Figs.) July 29, 1884.—The eccentric is fitted to slide trans- 
versely to its shaft on a block fixed on the shaft, and is operated 
by arhomboidal block or two inclined planes sliding parallel to 
the shaft, Referring to the illustration, the eccentric A is slotted 
to slide transversely to the shaft E between guides F on a block D 
fixed to the shaft E. A rhomboidal block G, having two inclined 
planes I J can be adjustei longitudinally to the shaft E by 
means of a forked lever opt rating the disc M. The inclined planes 
1 J cause the eccentric A to slide on the block D, so that the 
throw can be varied to any desired extent. As shown in the 
dotted lines Fig. 1, there is no throw. In a modification a 
circular block is keyed eccentrically on to the shaft, and fits into 
a circular eccentric hole in the eccentric which is slotted for the 
passage of the shaft so that the eccentric can be moved round on 
the block. This is affected by means of a disc sliding on acylinder 
on the shaft, and having a key taking intoa groove in the cylinder 
so that it is rotated round the shaft when moved longitudi- 


nally. This disc also rotates rods passing through it parallel to the 
shaft and mounted on a disc revolving on the shaft, and taking into 
curved slots in the eccentric so that the eccentric is rotated on 





the circular block, the slots simply compensating for the varying 
eccentricity. (Accepted Jwne 2, 1885). 


5649. W. H. Tozer, Melksham, Wilts. Altering the 
Throw of Eccentrics. (4d. 4 Figs.) May 7, 1885.—The 
object is to regulate the distribution of motive fluid in engines in 
which the distributing or slide valve is operated from two ec- 
centrics through a link-reversing motion, Each eccentric is pro- 
vided with an elongated slot at that part through which the 
crankshaft passes, and is pivotted upon a pivot secured to and 
moving with the crankshaft. A small shaft or spindle parallel to 
the crankshaft passes through bearings rigidly connected to the 
crankshaft, and is provided with cranks or eccentrics working in 
slots or grooves in the eccentrics. The cranks and grooves are so 
arranged that when the spindle is rotated, the cranks will rotate 
the eccentrics in opposite directions on the pivots, simultaneously 
altering the throw of both eccentrics. By suitably choosing the 
positions of the pivots on which the eccentrics turn, the lead of the 
valve can be kept constant for all positions of either eccentric. 
The spindles can be operated by hand or by any suitable form of 





governor. Referring to the illustrations, the two plates A are 
keyed to the crankshaft, and each carry a pivot or pin B on 
which the plate C formed in one with the eccentric D is pivotted. 
The eccentrics D and plates C are provided with chingated tiete E, 
at the part through which the crankshaft passes to enable them 
to be rotated to a limited extent about the pins B as centres. A 
smal] spindle F mounted in the plates A is provided with cranks 
opposite to one another, and working in blocks G formed in two 
parts and sliding in grooves H in the eccentrics D or plates C. 
The spindle F is rotated by the governor when the speed of the 
engine varies. The governor may conveniently be of that kind 
in which the centrifugal force of weights carried round by the 
crankshaft is opposed by springs or a sliding sleeve whose posi- 
tion is controlled by a governor, or by hand may be caused to 
rotate the spindle F by means of a quick-thread screw. (Accepted 
June 9, 1885). 


HYDRAULIC ENGINE. 


11,961. D. Johnston, Glasgow. Hydraulic Engines. 
(6d. 2 Figs.) September 3, 1884.—The admission and discharge 
of the water to the cylinder A of the hydraulic engine is con- 
trolled by two reciprocating piston valves D fitted on a long rod 
some distance apart. Each end of the rod is fitted with a packed 
plunger F by which the valves are actuated. Between the valves 
D ia an inlet orifice G. Supposing the parts to be in the posi- 
tion shown, the water passesfrom the inlet G through the port H 
to the corresponding end of the cylinder ; the other end of the 
cylinder exhausting through the ‘ports HI, Each valve consists 
of a piston fitting a liner in the valve casing, which liner is of 








greater diameter in its middle than that at its ends, and on each 
side of the piston are a series of rings to fit the ends of the liner. 
At the end of the stroke the valves are operated from the piston 
as shown, and one valve cuts off communication between the 
inlet and the port H before the other valve opens communication 
between the inlet and the port H. Ateither end of the stroke the 
valve K is operated by the levers O, and admits water pressure 
from G through the port E, and through one or other of the ports 
K to one or other of the chambers E to reverse the valves. The 
barrels of the engine and pumpare formed with flanges adapted to 
fit suitably formed end casings, so that they can be readily removed 
and changed. (Accepted June 16, 1885). 


ROTARY ENGINES. 


10,877. W. B. Sayers, Birmingham. Rotary En- 
gines and Pumps. (8d. 8 Figs.) August 2, 1884.—The 
casing of the engine consists of a portion of a spherical chamber 
having parallel ends, each of which is closed by a cone projecting 
inwards, the two cones having a common axis passing through 
the centre of the chamber and at right angles to the plane of the 
ends. A dise having a radial slot in it lies across from one conical 
surface tothe other. The engine shaft passes through the centre 
of the casing and disc, and is at right angles to the disc, or con- 
tains the axis ofthe cones. It is provided with a spherical en- 
largement on which is free to rotate either the disc or a vane or 
piston passing through the slot in the disc and fitting the annular 
chamber. Ifthe shaft is at right angles to the disc, the disc is 








rigidly secured to the spherical part, and the vane pivotted in the 


centre so as toallow it toslide through the slot in the disc and 
follow the path of the chamber. If the shaft passes through 
the axis of the cones, the vane or disc is mounted on it rigidly, and 
the edge of the disc lies in a circular groove formed in the 
chamber, and is mounted on the shaft so as tol rotate with it. 
When theshaft is rotated, the vane and disc move round in the 
hamber in int ting planes, and two expanding and two con- 
tracting chambers are formed in each revolution, and if suitable 
ports are provided for the admission and discharge of liquids, the 
apparatus becomes either a pump or a motor. Other slightly 
modified formsare described. (Accepted May 22, 1885). 


11,217, W. Macilwraith, Cork. Rotary Motor 
es. (6d. 4 Figs.) August 13, 1884.—The piston consists 
of a central cylindrical body mounted on a shaft which 
through the centre of a cylinder and provided with projections or 
wings bearing against the inner periphery of the cylinder. The 
abutment for the steam pressure to act against consists of a 
second cylinder parallel with the main cylinder, and mounted 
so as to touch itscylindrical portion. A curved recess is formed 
in this second cylinder in which the projecting wing or wings of 
the piston can slide and pass, the axis of the second cylinder being 
geared to the main shaft. (Accepted June 19, 1885). 


4407. J. Fielding, Gloucester. Rotary Motors, &c. 
(6d. 6 Figs.) April 9, 1885.—Two revolving shafts are inclined to 
each other and connected by a universal joint, and the gimbal 
ring of the joint carries pistons working in cavities on the shafts, 
the cavities having the form of bent tubes, and having passages 
for the admission and emission of fluid governed by stationary 
slides. The shafts are mounted in long bearings at an angle to 
one another, and have bosses fixed on them. The gimbal ring is 
jointed by pins to two sets of arms projecting from the bosses. 
the axis of one pair of joints being at right angles to the axis of 
the other pair, and the two axes being in one plane. The gimbal 
ring has recesses to allow play for the moving parts, and has 
projecting from it on each side of it two pistons, each working 
in @ cavity having the form of a bent tube, two cavities being 
formed in each of the bosses. Steam is admitted to and ex- 
hausted from the cavities or cylinders through passages by means 
of the stationary valves, which form bearings in which the shafts 
revolve. This is fully described and illustrated on another page of 
this issue. (Accepted July 17, 1885). 


GAS ENGINES. 


9112. L. A. Groth, London. (C. Daimler, Cannstadt, 
Germany). Gas or Motors. [6d. 3 Figs.) June 17, 
1884.—This consists in forcing a mixture of air and gas quickly 
into a closed hot chamber by means of the working piston until 
the mixture is ignited by the combined action of the compression 
and the heat of the walls of the chamber, the expansion resulting 
from the explosion or sudden combustion of the mixture being 
employed as the driving power. The engine receives one im- 
pulse for every two complete revolutions. The regulation of the 
ignition at the exact moment in relation to the dead point is 
effected by acock which admits more or less combustible mixture 
for the explosive charge, or by a cock which regulates the heat 
of the igniting cap. (Accepted June 16, 1885). 

9544. J. Magee, Glasgow. Gas Engines ([6d. 19 
Figs.) June 28, 1884.—The admission of gas and air to the cy- 
linderis regulated by a valve B communicating with the interior 
of the cylinder by a port ¢, the valve being arranged to cut off the 
admission of the charge at any fixed part of the stroke. The valve 
is rotated through gearing from a shaft F geared to the crankshaft 
and revolving at half the speed of the crankshaft. An adjustable 
cut-off piece in the admission port serves to vary the period of cutting 
off the supply of combustible mixture. At the next instroke the 
mixture is compressed and at the commencement of the following 
outstroke, the ignition of the charge is effected by the admission 
through the port ¢ of a jet of flame from an ignition tube i which 
is fitted in the valve B, and is supplied with gas through the valve 
B. When supplied with gas the tube communicates through a 
small orifice with a stationary burner in the funnel I, whereby the 
gas is ignited, and on the rotation of the valve ignites the charge 




















in the cylinder, a blast of the compressed mixture passing from 
the cylinder through the port 3, tube i, and port ¢ back to the 
cylinder. The exhaust takes place through a separate valve E 
normally kept close by a spring, and being opened by a lever H 
operated by a cam on the shaft F. The valve B is pressed to its 
seat by a lever and spring as shown in Fig. 3, the end of the lever 
J being acted on by the spring j and by a piston or diaphragm 
exposed to the pressure of the gases within the cylinder. The 
size of the chamber beyond the end of the stroke of the piston D 
can be regulated as clearly shown by means of the piston P. In 
another engine, the parts are slightly modified to suit the vertical 
form of engine. To facilitate the starting of the engine, a charge 
of gas and air may be forced into the cylinder through a separate 
valve, the working piston being prevented from moving forwards ; 
the valve is then turned to ignite the charge and the turning of 
the valve also withdrawing the stop preventing the movement of 
the piston. In order to utilise the heat which is imparted to the 





cylinder at each explosion, a smaller quantity of combustible 
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mixture is admitted to the cylinder during the outstroke of the 
piston than will normally fill the cylinder. This charge is ex- 
panded by the heat and is compressed during the return stroke 
of the piston. (Accepted May 26, 1885). 


9645. E. J. C. Welch and R. C. Rapier, London. 
Gas Engines. [10d. 7 Figs.) July 1, 1884.—This relates to 
that class of engines in which the gas is burned quietly and con- 
tinuously under pressure in a separate chamber ; the products of 
combustion passing on to the working cylinder where they are 
utilised in giving motion to the engine. The suction and de- 
livery valves of the yas and air pumps are so constructed that 
when the valves are upon their seats, the pump pistons can 
approach them so closely that there is practically no clearance. 
Ihe valve seats are brought right through the pump covers and 
are finished off flush inside. Inthe suction valves, the valve head 
is let into the seat so that its head when the valve is closed is quite 
flush across the top. In the delivery valve, the main body of the 
valve is carried right through the seat so that when closed it may 
be flush with the edge of the seat. Below where the valve takes 
its proper bearing, the seat is bored out slightly larger and 
the valve somewhat reduced to allow for the reduced diameter 
of the annulus there when the valve opens. The opening 
and closing of the valves may be further regulated by a spring. 
In order to vary the amount of air and gas the pumps are to 
deliver, the suction or the delivery valves are caused to remain 
— for a certain proportion of the stroke of the pump piston 
when in the ordinary course of things they would be closed, or a 
direct communication may be made between the two ends of the 
pump, which is kept open during a variable part of the early 
portion of each stroke. The delivery of the pump may be con- 
trolled directly by the — of the gases within the combustion 
chamber. The gas and air are delivered separately into the fur- 
nace of thecombustionchamber. The burners consist of a tube 
closed at one end and open at the other, suitable openings being 
made in the closed end for the passage of the gas into the tube 
while either narrow sllts or rows of holes are made lengthwise of 
the tube for the admission of air. The closed or gas entrance end 
of the tube is fitted closely into a hole leading into the gas 
chambers, while the body of the burner extends through the air 
chamber and out into the combustion chamber, it being made air- 
tight where it passes out through theairchamber. When at work 
the gas enters through the end of the burner and mixes with more 
and more air as it passes along through the perforated tube until 
a point is reached at which it can commence to burn, and where 
carbonic oxide is first formed by the initial combustion. As more 
air becomes mixed with the carbonic oxide it is converted by 
further combustion into carbonic acid. In order to regulate and 
maintain a continuous combustion, a quantity of broken pieces of 
fireclay or other refractory material is placed above the burners. 
A perforated cap or cone may be placed over the burners and 
prevents the broken fireclay choking up the burners. To reduce 
the temperature of the products of combustion, they are mixed 
after combustion with an excess of air ora proportionate quantity 
of water, which is converted into steam. The method adopted for 
adding the water is fully described. In starting the engine, gas is 
turned on from the main, and air is admitted through openings in 
the bottom of the furnace so as to heat the broken fireclay and 
coils containing the water to beinjected. The air and gas supplies 
and the outlet from the furnace are then closed, and water being 
admitted to the coil by turning the engine a few times, or by a 
hand pump, sufficient pressure is generated in the combustion 
chamber to work the engine. (Accepted July 3, 1885). 


11,086. E. Butterworth. Rochdale. Motors Worked 
by Combustible Gas or Vapour. (6d. 4 Figs.| August 
9, 1884.—The air or explosive mixture is admitted into the cy- 
linder through the piston or through a projection formed or 
fastened on the piston or between the piston and a projection 
secured toit. The piston or its projection cuts off the admission 
of the charge to the cylinder before the charge is ignited, and so 
prevents the valves through which the air and gas pass to cylinder 
from being banged on to their seats. The igniting light is ad- 
mitted to the cylinder ina similar manner to the explosive mixture 
through a port in the cylinder. The end of the connecting-rod 
is formed with a A groove into which takes a projection on the 
piston or part connected therewith, the two being kept in con- 
tact by springs so that the connecting-rod is free to oscillate as 
required. When the ting-rod is cx ted direct to the 
piston, that side of the piston on which the explosion takes place 
is formed so that it covers more of the side of the cylinder that 
is next the crankpin when the explosion takes place. On the 
piston are mounted rings or segments of antifriction material 
or in which antifriction material has been inserted, such as plum- 
bago. These rings or segments are pressed against the c)linder 
by springs or other means. (Accepted June 4, 1885). 


11,361. P. M. Justice, London, (7. Backeljaw, Malines, 
Belgium). Automatic Gas Motors. (6d. 5 Figs.) August 
16, 1884.—The motor is operated by the successive explosions of 
combustible mixture, and by the vacuum following these explo- 
sions. The igniter in a cylinder having been rendered incandes- 
cent, gas is turned on to the cylinder, and as soon as its velocity 
diminishes it is exploded, producing the required power. After 
the explosion, and when the gas has done its work, a vacuum is 
formed which draws ina fresh charge of gas and air, the other 
parts of the apparatus returning to their positions before the ex- 
plosion. The mixture is again exploded by the igniter. (Accepted 
June 12, 1885 


11,578. F. W. Crossley, Manchester. Gas Motor 
Engines. (6d. 8 Fias.] August 23, 1884.—This relates to appa- 
ratus for imposing on the slide of a gas motor engine a temporary 
strain, pressing it against the facing on which it works so as to 
counteract the temporary pressure which tends to force it away 
from the casing. Referring to the illustration, the cross-piece C 
i+ held to the cylinder or cylinders by bolts having nuts K, by 
which the pressure on the valve can be adjusted. The cross-bar 
C has a circular hollow on its inner side for each cylinder, this 
hollow being covered by an elastic diaphragm of steel or other ma- 











terial held in place by a piece E bolted to the bar C. A circular 
boss G, sliding freely in a hole in the piece E, bears against the 
diaphragm, and has two feet B bearing against the slide cover, 
there being a boss with its two feet for each cylinder. A pipe 
leads from «ach cylinder to the hollow behind the respective dia- 
phragms. It will thus be seen that the pressure in the cylinders 
acts through the diaphragm, bosses G, feet B, and cover H on the 
valve to press it against the face. The diaphragm acts both asa 
spring and also as a communicator of thecylinder pressure. Space 
is left between the two feet Bfor the passage of a rod. (Accepted 
June 16, 1885). 


11,750. G. C. Douglas, Dundee. Gas Engines. [6d. 





2 Figs.) August 29, 1884.—Air is introduced into the motor 
cylinder of a gas engine while combustion is taking place therein 
for the purpose of using the latent heat of the dissociated gas to 
heat the air and increase the etticiency of the engine. By adjust- 
ing the volume of air pumped into the motor cylinder, the mean 
temperature within the cylinder may be kept within working 
limits, and there will be no necessity for cooling the cylinder and 
thus wasting useful heat. (Accepted June 5, 1885). 


12,201. F. G. Griffiths, Glamorgan. Gas Engines. 
(6d. 5 Figs.) September 9, 1884.—The exhaust port is kept full 
open during the forward and backward stroke of the piston when 
the engine attains too high a speed. The governor is opera 
through two sets of bevel gearing from the main shaft. The 
levers operating the admission and exhaust valves of the engine 
are operated by projections on discs mounted on a sleeve on 
one of the shafts, the sleeve being capable of being slid along 
the shaft by the governors. When the speed is too high the 
projections are drawn away from the levers which fall on to the 
sleeve and close the admission and open the exhaust valve 
until the speed again falls. In order to ignite the charge, the 
piston in its forward stroke sucks in the unburnt gas from the 
ignition tube through a disc valve, the gas being followed by the 
flame which ignites the charge forcing the valve to its seat. The 
valve is prevented from opening except at the proper time by 
means of a boss movable ina crossbar and through which the 
valve spindle passes, lock nuts on the end of the spindle pre- 
venting the valve being drawn inwards unless the boss is first 
forced inwards by a lever actuated from a rotating part of the 
engine. (Accepted June 30, 1885). 


2,264. A. Davy, Sheffield. Gas Engines. [6d. 6 Figs.) 
September 10, 1884.—A steam generator is used in combination 
with the cylinder of a gas engine in order to effect economy, the 
water in the generator circulating around the explosive chamber, 
where it absorbs part of the heat developed by the explosion and 
forms stesm. A portion of the products of combustion is also 
exhausted into the generator, and intimately mixed with steam 
already formed and collected therein, heating the water on its 
way by surface connection, and also by direct contact in the gene- 
rator. The mixture of steam and products of combustion thus 
obtained are used for working the piston on its return stroke, or 
for working a piston in a cylinder of larger area, the two pistons 
being either on the same rod or each driving the crankshaft by 
its own connecting rod andcrank. (Accepted July 3, 1885). 


12,431. J.J. Purnell, London, Gas Motor Engines. 
(6d. 3 Figs.) September 15, 1884.—-The engine is arranged to 
operate as follows: At each forward stroke of the piston when 
propelled by the expansion of the charge, a quantity of air is com- 
pressed, and just before the completion of the forward stroke, this 
air is blown through the cylinder behind the piston so as to dis- 
place the products of combustion and discharge them by an exhaust 
valve. During partof the return stroke, the exhaust valve being 
then closed, the air behind the piston is compressed, and at the 
same time gas is forced into the cylinder by a — worked by 
theengine. At the end of the back stroke the charge of gas and 
air is ignited, effecting the forward stroke of the piston. The 
air is compressed in the forward part of the working cylinder, the 
air being compressed in the forward stroke until the piston passes 
a lateral port by which compressed air finds its way to the space 
in the cylinder behind the piston. (Accepted July 3, 1885). 


15,633. O. T. Newton, Egremont, Cheshire. Gas 
Motor Engines. (6d. 11 Figs.) November 27, 1884.—In 
order that the first effect of the explosion may be received on a 
piston of small area and be afterwards expanded, acting on a piston 
of larger area, the explosion chamber is arranged at the end of the 
working cylinder, and is of smaller diameter than the working 
cylinder, and serves to receive a cylindrical extension from the 
working piston. A main exhaust valve opens when the piston 
has travelled about two-thirds of its stroke, and continues open 
until the end of the stroke is reached, when it closes, and a supple- 
mentary exhaust valve opens a communication with a vacuum 
pump. When the piston has reached about one-third of its return 
stroke, the supplementary exhaust valve closes, and a disc valve 
opens a communication with the other side of the vacuum pump, 
acting as a compressor, and admits a mixture of gas and air under 
pressure. This mixture is then compressed by both pistons until 
the valve is closed, when the compression is continued by 
the working piston until it passes the dead centre, when the 
explosion ensues. The vacuum cylinder is arranged beneath 
the main cylinder, and is operated by a rocking shaft 
oscillated by an eccentric on the main shaft, giving half the 
stroke of and working in advance of the main crankshaft. 
The air compressor is arranged with a double piston so that, if 
desired, the smaller of such pistons can compress the gas and the 
larger the air. The cut-off consists of a hammer-faced lever de- 
pending from the central spindle of the governor working ina 
radial shoe at one side, and at the other side in touching contact 
with a friction roller capable of sliding to-and-fro in a suitable 
recess, and actuated at the opposite side by a tappetcam. The 
radial shoe is mounted on a fixed centre, and its lower end is con- 
nected by a rod to one arm of a bell-crank lever, the other arm of 
which is connected to the valve spindle. The valve consists of a 
large and a small valve, the former admitting air and being ar- 
ranged with a piston surface fitting into a suitable recess as the 
valve rises, ons then cutting off a part of the supply of air, and the 
latter controlling the gas supply. The ignition valve consists 
of a tapered plug provided with two ignition chambers, in each of 
which gas jets are ignited, a constant supply of gas being led 
through orifices at the larger end. Suitable ports as the plug re- 
volves come opposite a port leading to the explosion chamber. 
The front part of the main cylinder is utilised as an air compress- 
ing and starting pump; the air being compressed into a suitable 
receiver, and there stored up ready to start theengine. (Accepted 
June 5, 1885). 


11,576. S. Griffin, Bath. Lubricating Gas and other 
Engines, &c. (6d. 4 Figs.) August 23, 1884.—An oil cup 
having a stem bored out truly to receive a valve is attached to the 
cylinder. The valve is a piston valve having a projecting face or 
seating at its upper end, the cylindrical portion fitting the hole 
in the stem, and the face being ground to a seating formed at the 
mouth of the hole. The valve has a passage in it from end to end, 
the bottom end jhaving a small valve fitted to it opening down- 
wards while the top end terminates in a small tube which rises 
above the oil in cup. Beneath the projecting face or seating is 
a small hole through the side communicating with the hole in the 
valve. At every impulse in the cylinder the valve is lifted, all 
escape of oil being prevented by the cylindrical portion of the valve 
and the small valve. Oil now enters the interior of the valve 
through the small hole beneath the seating. When the pressure 
in the cylinder is released, the valve drops, preventing further 
entrance of oil, the oil already there passing through the small 
valve to the cylinder. The valve for oiling the slide valve, &c., is 
slightly modified to conduct the oil to the valve, &. (Accepted 
June 16, 1885). 

ENGINE FITTINGS. 

11,150. A. A, Common, Ealing. Governors for 

team gines. (6d. 3 Fiys.) August 11, 1884.—The object 
is to prevent racing in engines where the work being done is sub- 
ject to sudden changes. A current of water is forced by the 
engine to be controlled into a cylinder, the piston of which is in 


connection with a throttle valve of the main steam pipe. This 
cylinder is provided with an outlet adjacent to the inlet, the out- 
let being of such area in relation to the normal current that any 
increase in the velocity of the current is utilised to move the 
piston against the resistance of a spring and close the throttle 
valve or operate relief valves. The area of the outlet from the 
cylinder is controlled by a cover slide or rod of varying diameter 
working in the outlet and in connection with the piston. By this 
means on a slight acceleration of the current of water, and a conse. 
quent slight movement of the piston, the area of the outlet is 
reduced, allowing the current to act with greater affect on the 
piston, closing the throttle valve to such an extent that the velocity 
of the engine is brought to nearly its normal state. (Accepted 
June 2, 1885). 


5680. W. H. Northcott, London. Speed Governor 
{4d. 2 Figs.) May 8, 1885.—Chains are substituted for the cou. 
nary arms and weights of governors. The chains are connected 
to the lugs on the governor sleeve and the lugs on the spindle. 
The chain may be uniform in section or heavier towards the middle 
or heavy links, or their equivalent be placed at the middle of the 
chains. (Accepted June 9, 1885), 


1670. W. Lockwood, Sheffield. Pistons, Pump 
Buckets, &c. (6d. 6 Figs.) December 19, 1884.—The pack- 
ing for the above is made of a continuous helical formation and is 
constructed in such a manner that the successive or adjacerst 
helices overlap or interlock with each other so as to prevent any 
direct through joint between them, and all possibility of the ad- 
jacent helices slipping edgewise or having freedom of indepen- 
dent movement when in position, and so that they shall be 
caused to preserve a truly cylindrical outer circumference, and if 
desired atruly cylindrical inner circumference. (Accepted June 
30, 1885). 


10,745. D. Joy, London. Crank Axes for Steam 
Engines. (6d. 13 Figs.) July 29, 1884.—A cheese head is 
coupled direct to the cheek of the crank, projections on one take 
into recesses on the other to receive and sustain the shock and 
strain of driving and relieve the coupling bolts. Referring to the 






illustration, each crank cheek A receives a cheese head B of the 
shaft, and the two are coupled together by bolts in the usual 
manner, but the boss C of the crank into which the crank pin is 
shrunk is recessed into the cheese head B. The crankshaft is 
shown made up of a number of interchangeable pieces. (Accepted 
May 19, 1885). 


11,259. H. Hocking, Liverpool. Apparatus for 
Condensing, &c. (6d. 4 Fiys.) August 14, 1884.—This con- 
sists in causing currents of liquids to come in contact with each 
other, and to cross and recross each other in spiral courses in their 
passage through the apparatus. The apparatus consists of two 
spirally grooved tubes of different diameters, one having a left- 
hand spiral and the other a right-hand spiral groove, placed so as 
to come together one within the other, and thereby form crossing 
and recrossing courses. (Accepted June 16, 1885). 


16,814. J. Kirkaldy, London. Tubular Surface 
Condensers and Heaters. (td. 8 Figs). December 22, 
1834.—Helical coils are formed from tapering tubes, having either 
a graduated taper, or diminishing at intervals from one diameter 
toanother, The straight tubes of ordinary condensers are also 
made from tapered tubes either plain or corrugated. The ends of 
the coils are secured in the holes of the tubeplates by brazing on 
to them metallic ferrules having flanges to bear against the inside 
of the tubeplate, whilst a nut on the pipe bears against the exterior 
of the plate, and has a coned projection entering a corresponding 
reces3 in the plate. The ferrules are shaped internally to fit the 
tubes, and are cylindrical externally. A grating is arranged 
across the inlet pipe in such a manner that it can be moved end- 
wise in one direction to withdraw it from its position across the 
inlet, or can be drawn in the oppesite direction by a bolt and nut 
to draw it into place and make steam-tight joints. (Accepted May 
26, 1885). 


P sues. ts oe ™ henten. (Cc. C. af my ton, 
rvington, N.Y., U.S.A. ‘ety paratus for Con- 
densers for Engines, &c. (6d. 8 Fo) May 5, 1885.—The 
object is to provide means by which any water which may for any 
reason accumulate in the condenser, will be withdrawn or allowed 
to escape before it has risen sutticiently to overflow and flood the 
engine. A chamber is 4 in the pipe connecting the ex- 
haust from the engine with the condenser, the exhaust steam 
entering the chamber through a valve opening inwards, and kept 
open by the vacuum in the chamber. At the bottom of the 
chamber isa valve opening outwards kept closed by the vacuum in 
the chamber. The valve allows of the escape of the water. Several 
— are described and illustrated. (Accepted June 23 
1885). 


6143. A. W. L. Reddie, London. (J. L. Alberger, 
Bujalo, N.Y.,and T. Sault, Newhaven, Conn., U.S.A.) Cone 
densing Apparatus for Steam Engines, &c. [6d. 13 
Figs.) May 19, 1885.—This relates to that class of condensers 
which are known as injector and ejector d s A d 
of this class is combined with a duplex pump which is arranged 
to withdraw the mingled air and water from the condenser as 
fast as it accumulates, and thus maintain an uniform and con- 
tinuous current at a high velocity and without stoppage or inter- 
ruptions. Various improvements in the details of construction 
are also described and illustrated. (Accepted June 26, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








West MELBouRNESWamp.—The Victorian Government, 
has recently had under consideration the desirability of 
filling up the West Melbourne Swamp. This low ground 
consists of about 600 acres, and has so far been an obstacle 
to the extension of the Victorian metropolis westward. 
The Melbourne Harbour Trust is raising much more silt 
and earth than it can utilise, and it is depositing the sur- 
plus in Hobson’s Bay, where it is useless. It is estimated 
that the cost of filling up the swamp in question with stuff 
supplied by the Trust would be about 15,000/., but, as the 
Trust would be willing to contribute a proportion of that 
cost, equivalent to the sum now expended in depositing 
the silt in the bay, the net cost to the Victorian Govern 





ment would be about 2000/, per annum, 
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THE BRITANNIA IRON WORKS, 
GAINSBOROUGH. 

TuE visit to be made to-day by the members of 
the Institution of Mechanical Engineers, to the 
very important works at Gainsborough owned by 
Messrs. Marshall, Sons, and Co., Limited, will 
probably be the most interesting and best 
attended excursion of the current meeting. We 
long wished to put before our readers a de- 


have 
scription of these works, but like all growing and 


thriving establishments, they are ever in a state 
of transition and improvement, so that, at the re- 
quest of the owners, we have from time to time 
postponed giving an account of them until some 
new extension or the other had been completed. As 
there appears to be no finality to this process—and, 
indeed, as will be seen, most extensive alterations 
are now in progress—we tmust thank the visit of 
the Institution of Mechanical Engineers for bring- 
ing the matter to a crisis for us, 

Probably no better instance could be found of 
the power of good honest hard work, coupled 
with mechanical skill and organisation, than the 
acres of shops, sheds, and buildings known as the 
Britannia Iron Works, Gainsborough. A few years 
ago the very small portion of these works which then 
existed, formed an obscure provincial establishment ; 
now the covered area is 114 acres of substantial build- 
ings, many of two stories high, and in the construc- 
tion of which 15,000,000 to 16,000,000 bricks have 
been used. The power required to drive the 
machine tools is 400 horse-power nominal (the indi- 
cated power being probably about 1200 horse-power), 
and steam for this and other purposes is supplied 
by boilers of an aggregate of 490 nominal horse- 
power. The total length of main line shafting in 
the shops is 5610 ft., and there are over 35,000 ft. 
of belting for transmitting the power. There are 
from 1800 to 19C0 mechanics employed, besides 
foremen and the office staff. The success to which 
these figures bear evidence has all been fairly won, | 
for the managers of the Britannia Iron Works have 
deserved success too well ever to be simply lucky. | 

The history of the works is briefly as follows : In 
the year 1848 the late Mr. William Marshall, the | 
father of the present managing directors, purchased | 
an old-established engineering and millwright| 
business at Gainsborough. The mechanical trade | 
of the neighbourhood then consisted chiefly of work | 
connected with oil and flour mills, to which was} 
added the manufacture of thrashing machines and, | 
later, that of portable and fixed engines. Owing to | 
the steady extension of the business—to meet which | 
the old works proved inadequate—a plot of ground, | 
1} acres in extent, was purchased, and upon this | 
plot a portion of the present works was built in| 
1855-6. In the year 1859 portable engines, thrash- | 
ing machines, saw-benches, and mills were sent for | 
exhibition at various agricultural shows, and in| 
1860 exhibits were for the first time sent by the 
firm to the meeting of the Royal Agricultural 
Society. Before the date of which we are speaking, | 
the sons, although young, took an active part in the 
management of the business, owing to the failing 
health of their father, and in 1857 Mr. James 
Marshall was taken into partnership and the firm 
was styled William Marshalland Son. Four years 
later, in 1861, Mr. Henry D. Marshall also joined 
the firm, the title of which was then changed to 
Messrs. William Marshall and Sons. In the year 
1861 Mr. Marshall senior died, and the sons con- 
tinued the business, giving increased attention to 
the development of the engineering branch and the 
construction of thrashing machines. In the latter 
part of the year 1862 the business was converted 
into a private joint stock company with Messrs. 
James and Henry D. Marshall as managing direc- 
tors, under whose able control it has since prospered 
and developed in a manner which has few parallels 
amongst the engineering establishments of this 
country. When Messrs. Marshalls’ business was 
founded Gainsborough was a small town suffering 
greatly from the loss of its shipping trade in conse- 
quence of the introduction of railways; the develop- 
ment of the Britannia Iron Works has vastly in- 
creased the prosperity of the town, the population 
of which has doubled within the last twenty years. 

The total area now occupied by the Britannia 
Works is over 16 acres, and their general arrange- 
ment is shown by the plan and sections we give 
this week on page 118. They are situated on the 
west side of the Manchester, Sheffield, and Lincoln- 
shire Railway Company’s main line, the Station- 








road leading to this line dividing them into two 


parts, known respectively as the north and south 
sides, these two sides being connected by a tunnel 
under the Station-road. The railway station is 
situated on ground about 28 ft. higher than the 
works, and this facilitates the delivery of raw ma- 
terial brought in by the line. On the other hand 
finished articles are put directly on the trucks in 
the packing department, which is in direct commu- 
nication with the railway company’s sidings. 

As may be seen by the plan, the north side consists 
of a compact block of buildings containing offices, 
engineering department, boiler-making shop, and 
iron foundry. The arrangements of these buildings 
were made with a view to economise labour to the 
fullest extent possible, but when the extensive 
alterations now in progress are complete, the later 
labour-saving devices introduced will enable this 
idea to be even yet more fully developed. 

The south side, which it will be seen covers a 
larger area than the north side, consists, with the 
exception of the smithy, mainly of the wood-work- 
ing department, and the shops devoted to the iron- 
work in connection with thrashing, corn-grinding, 
tea-preparing, coffee, and other machinery. 

In making a tour of the Britannia Works we 
naturally commence at the principal entrance from 
Trinity-street on the north side, near which are the 
offices marked 1 on the plan. These cover an area 
of 9000 square feet, and consist of general offices, pay 
office, eight private offices, and waiting-rooms. 
The drawing office covers a space of 2799 square 
feet. The time office and entrance to mess room is 
marked 31, the mess room and class room at the 
back being marked 30. These cover 3230 square 
feet. During the winter months the men receive 
instruction in connection with the Science and 
Art Department at South Kensington, on machine 
construction, drawing, mechanics, and various other 
subjects, the firm having fitted up the rooms for 
the purpose, and the teachers having the use of 
any machine details from the works for the purpose 
of illustrating their explanations. Lectures are 
also given by the works’ medical attendant to a 
branch of the St. John’s Ambulance Association, 
which has been formed by the men. The yard in 
front of the oftices is used as a boiler store, it being 
commanded by a 10-ton travelling crane, and from 
it we pass to the 


ENGINE ERECTING AND GENERAL Too. SHOP 
marked 5on the plan. This isa fine building of three 
bays, the centre span being 56 ft. and the two 
others 38 ft. each. The total area covered is 57,644 
square feet. There are galleries all round for 
lighter tools. Power is supplied by three 18 horse- 
power wall engines, steam being obtained from 
two 40 horse-power Lancashire boilers. It is to be 
noted that the wall engines just mentioned, instead 
of being fixed against the walls in the usual way, 
are mounted in massive cast-iron frames which 
are built permanently into the end wall of the 
shop, and which form openings in that wall. 
Space is thus saved and the fixed frames are so con- 
structed as to afford every facility for dismounting 
and re-erecting the engines if necessary for repairs. 
The centre bay is commanded by two rope-driven 
travelling cranes constructed by Messrs. Craven 
Brothers, one of these cranes being of 12 tons and 
one of 15 tons capacity ; both are driven at very 
high speeds. In the east bay there is an 8-ton 
travelling crane under the gallery, which is also 
driven by a rope. There are also eight hand-power 
travelling jib cranes, and one 2-ton hydraulic crane. 
There are considerably over 200 machine tools of 
different classes in this department, to drive which 
there are 1017 ft. of main line shafting, and 
15,700 ft. of belting. A large proportion of the 
machines are of special types which have been con- 
structed under Messrs. Marshalls’ direction to suit 
the particular work for which they are employed. 
Illumination is both by electric light, on Crompton’s 
system, and gas, whilst the heating is done by steam 
contained in hollow columns. 

Amongst the more notable tools in this shop we 
may refer to a special planing machine on the west 
side used for slide bars and connecting rods. There 
are two adjustable heads and eight tool boxes. Just 
out from under the gallery is a large boiler-drilling 
machine by Messrs. Smith, Beacock, and Tannett. 
This is driven by rope gear and runs down the 
shop on rails, so that the work need not be brought 
toit. It has a 15ft. span, its two vertical standards 
being connected at the top by a girder, and under this 
is a cross slide which can be raised or lowered as 
required. The drill swings to any radius so that 





it will drill a hole in any position on the boiler. 
Another special tool is a combined boring and 
shaping machine by which the guides for Corliss 
pattern engines and ‘‘banjo” frames are bored, and 
the pedestals for the crankshaft bearings and other 
parts shaped, at one setting of the frame, so 
that they are accurately machined and no lining 
off is required. There are two shapers, one on 
each side. This machine is also by Craven 
Brothers. Near this is a machine especially made 
for drilling bolt holes in the ends of beds of Corliss- 
framed engines, and which is also used for the 
bosses of flywheels, when the latter are cast in two 
pieces. There is also a special machine for finish- 
ing slide bars for portable engines, in which an 
emery wheel is mounted on a frame beneath 
which is a table travelling on a bed by means 
of ascrew. The wheel is given a continuous re- 
ciprocatory movement as the work passes beneath 
it on the table, by reason of the frame which carries 
it traversing backwards and forwards on a slide on 
the standard. The wheel is revolved by a belt 
running on separate pulleys. There are thus three 
different motions, that of the work on the table, 
the reciprocatory traverse of the wheel, and the re- 
volution of the wheel. The speed at which the two 
former operations are performed is constantly vary- 
ing, so that the surfaces do not tend to wear un- 
evenly. The amount of skilled labour in the shape 
of draw filing saved by this machine must be con- 
siderable, as several pieces, such as slide bars, can 
be finished at once. The makers are Messrs. 
Fox Brothers and Reffitt, of Leeds. The next 
machine tool we notice is a compound double- 
boring and double-planing machine by Craven 
Brothers. This is used for compound and simple 
two-cylinder engines. The headstocks for the two 
boring bars are placed at one side, and are adjust- 
able on the bed as to length and distance apart. 
They will operate a pair of cylinders up to 3 ft. 
centres. At each end are two traversing standards 
with tool boxes for planing the port faces, valve 
chest cover facings, and other similar parts being 
arranged to plane horizontal or vertical surfaces. 
The vertical slide for the slide rest will also move 
radially, being guided on a bracket on the standard. 
This permits of inclined valve faces being planed. 
Near the latter tool is a large crank lathe with 
four rests, used chiefly for turning shaped cranks ; 
it will take 3 ft. centres and 14 ft. mlength. There 
are two rests on each side, and narrow tool boxes, 
so that two tools can work at once between the 
webs of the cranks. 

All the tools so far named are on the ground floor, 
from whence we now pass to the gallery above. Here 
there are a large number of brass-turning lathes 
and tools for light work generally, amongst them 
several milling machines by Messrs. Muir and Co. 
and Smith and Coventry, and copying machines for 
stufting-box glands, working both by milling cutters 
and by slotting. Valve-rod joints are milled on the 
outside, and the space between cut at one opera- 
tion ; pump-rod joints are made in the same way. 
There is also a vertical milling machine with a com- 
pound slide, which was made on the premises. On 
the other side of the gallery is a machine for slot- 
drilling, by which the valve faces of stationary 
engines are recessed in order to promote the lubri- 
cation of the contact surfaces. There are also 
several horizontal slot drills by Messrs. Craven 
Brothers, besides slotting machines for facing the 
ends of eccentric straps, reversing plates for loose 
eccentrics, crossheads, connecting rods, and a 
variety of other work. There is also a slotting 
machine for engine links, with a simple but effec- 
tive means of guiding the work to the necessary 
radius which may vary between 8 in. and 9 ft. 
There are in this gallery several special shapers 
f «:small work, such as cotters, keys, &c. This 
department also includes a small lathe with rock- 
ing gear for turning parts of circles without making 
a full revolution, on the principle described by us 
last week in our notice of the Stamp End Works. 
The reciprocating motion is got by a toothed seg- 
ment worked by a disc crank and connecting rod. 
This is used for making rounded edges of gibs. 
There are also a large number of ordinary machine 
tools such as capstan lathes, screwing machines, 
shaping, planing, and slotting machines, boring 
lathes, and other machine tools of modern types. 

The galleries are served by two hoists, one on 
each side. Attached to the gallery and also on the 
ground floor below, are tool-smiths’ shops, the 
making and grinding of tools being an important 
branch in the Britannia Iron Works, where so many 
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arches heavy metal patterns will be placed, a power 
hoist being provided for lifting them from the 
foundry level, and also for communicating with the 
pattern shop; the latter will have more than 
double the area of the existing one. Adjoining the 
pattern shop southwards, and over the arches, there 
will be the main pattern stores. When complete the 
foundry will have an area of 59,700 square feet. On 
the west side of the foundry yard will be the new 
rough metal stores with two floors, the top one being 
level with the engine erecting shop gallery. This 
will enable the small castings to be passed from the 
foundry to the finished engine stores under cover. 

We have described the alterations proposed at 
some length as the general arrangement appears 
to be well thought out and will afford assistance 
to any one who may have similar work in 
prospect. No doubt Messrs. Marshall have in 
the higher level at which materials are delivered 
from the railway, and the abundance of bricks at 
their command, exceptional natural advantages, 
although these have only been made available by 
good generalship, as the original hilly rature of the 
site was at one time considered the great bar to its 
application for building purposes. 


Borter SHop. 


We now pass to the boiler-making department, 
numbered 18 to 25 in the plan, a section of the 
buildings being shown on the line F G. This de- 
partment of the works has been entirely remodelled 
within the last few years, and now covers an area 
of 70,820 square feet. The buildings are entirely 
of brick and are divided into seven bays, each 
set apart for a separate branch of work. At 
the south-east corner is the entrance for railway 
trucks, which are brought over a siding on to the 
roadway above the row of arches already referred 
to, and which it will be seen, also flanks this de- 
partment. At the south end of this roadway ar- 
rangements are being made for fixing a turntable for 
directing trucks with boiler material into the boiler 
plate stores, No. 19, where the plates are lifted by 
means of two 2-ton travelling jib cranes worked by 
power through an endless rope. 

There are two galleries round the store, built to 
support 10 cwt. to the square foot, and the cranes 
run on the edges of the two galleries that are on 
either side of the stores, the floor of the latter being 
at a lower level than the entrance, a feature which is 
gained from the high natural ground. In addition 
to these cranes, there is in the centre of the west 
gallery a large hoist for lifting the flanged parts 
that may require tooling, up to the gallery in the 
adjoining bay, where the machine tools in connec- 
tion with this department are placed. The north 
end of this store is set apart for the accumulators and 
pumps that supply power for the hydraulic rivetters 
and flanging machines. There is also in this part a 
multiple punch of novel construction, to which we 
shall again make reference. 

The arrangement of the boiler-plate store is very 
well carried out. The gallery columns are espe- 
cially arranged to support two tiers of smaller 
plates and allow clear head-room beneath. On 
one side are a part of the arches so often referred 
to, and above which the lines to the cupolas are 
laid, and here are kept all the flanged parts of 
boilers. At the south end isa grinding shop with 
three stones for cleaning up plates and circular or 
flanged parts. The plate rolls are placed near 
the multiple punch referred to, where there are 
two jib cranes which command a sufficient radius. 

We now pass to bay No. 20, known as the general 
tool bay. Here there is the tool gallery already 
referred to. On the ground floor there are two 
of Cameron’s large punching and shearing presses, 
one two-ended punch, and two horizontal punching 
machines, besides other tools, amongst them a 
special four-spindle frame drill for firebox frames, 
in which the drills are mounted in one headstock 
and traversed by ascrew. At the end of this bay 
is alarge plate furnace, and there is also a 4-ton 
travelling crane overhead besides a number of 1-ton 
jib cranes attached to columns and walls. To utilise 
the heat of the plate furnace there is a 40 horse- 
power Lancashire boiler made entirely of steel ; 
this system of applying waste gases to steam gene- 
ration being generally carried out throughout the 
works. 

At the north end of the gallery above are several 
machines for making the holes for tubes in tube- 
plates. These are cut by means ofa vertical spindle, 
at the end of which is a tool-holder from which a 
cutter depends, A leading hole has been previously 





ENGINEERING, 





drilled or punched, into which a central pin from 
the tool box descends. The cutter describes a circle, 
taking out an annular piece and leaving the hole, 
which is afterwards cut to the exact size by a rose 
bit. Two men attend to eight of these machines. 
Near these tools is a three-spindle vertical drill 
used for general boiler purposes, and beyond this 
again are two face plate lathes, one double, on 
which the outside of the flanges and edges of tube 
plates are turned. Near these again is a powerful 
vertical machine for cutting out the circles of 
smokebox frouts, and saddle plates, or for large 
Cornish fronts. It is on the same principle as the 
tube-hole cutting machine just described, excepting 
that no leading hole is required, the tool being stitf 
enough of itself. The cutter can be shifted on the 
horizontal arm carrying the tool box, and is fed 
down by a worm on the spindle. 

No, 21 is known as the platers’ bay, and is served 
by a 12-ton hand-power travelling crane running 
the whole length of the bay. At the north end is 
a large plate-heating furnace in connection witha 
100-ton hydraulic flanging press. This claims a 
passing notice as being the first Piedboeuf flanging 
press practically erected in England for commercial 
purposes. Of the admirable work turned out by it, 
abundant specimens are to be seen throughout this 
department, some of the flanged plates being of 
very exceptional size. On the west side of the bay 
under notice are arranged special hearths for heating 
firebox covering-in plates, corner thinning, &c., 
each hearth having a 1-ton jib crane. 

The next bay, No. 22, is set apart for machine 
rivetting, there being four power and three hydraulic 
machines with necessary rivet furnaces placedathwart 
the bay. Each machine has a6-ton power traveller 
with 25 ft. lift running tranversely across the bay, 
an arrangement which has many advantages, 
but which is quite exceptional. The gear in 
connection with the cranes is well arranged, so 
that two men only are required to work the crane 
and machine, with a lad to heat the rivets. 
The three hydraulic rivetters are by Fielding and 
Platt, the power tools, which are the more recent, 
being by De Bergue and Co. At the north end 
of this bay is a set of rolls 14 in. in diameter and 
10 ft. long. These are placed here to enable 
them to roll thick plates as they come hot from the 
furnace in the plating bay adjoining. There is here 
a special boiler-shell drilling machine. The work 
is mounted on a circular table, and there are four 
drills carried in two sliding headstocks, which 
are on a vertical pillar. The table revolves by 
worm gearing, and can be traversed on slides so as 
to take any size of boiler shell. Near here there is 
a Baker blower which works very satisfactorily. It 
should be mentioned that a portion of the bay 
No. 22 is carried up higher than the rest, so as to 
form a rivetting tower for the rivetting up of large 
Cornish or Lancashire boilers on end ; this tower is 
provided with two 15-ton power lifts, so that loads 
up to 30 tons can be conveniently handled. The 
lifting gear is carried by a wrought-iron braced 
framing, which relieves the upper part of the walls 
of all strains due to the loads lifted. 

The hand-rivetting bay, No. 23, is the next we 
have to deal with. Here is a 12-ton rope-driven 
travelling crane having a 30 ft. lift. The rivet fires are 
arranged on each side of the bay. A special tool here 
is amanhole milling machine, which will mill an oval 
up to 16in. Another special machine is a three- 
spindle horizontal drill for drilling through boiler 
shells and flanges of tube-plates when in position, 
and other work of this description. The drills point 
towards the axis of the boiler shell, or can be set at 
any angle in a horizontal plane. The table carry- 
ing the work is revolved by spur gearing worked 
intermittently by hand, change wheels being used to 
determine the pitch of the rivets. This is a quick 
and useful tool. There is also here a machine 
for tapping holes for firebox stays. This may be 
described as a machine brace for want of a better 
name. The operating part is suspended from a 
frame, power being conveyed through a vertical 
shaft worked by bevel gear. There are two ball- 
and-socket joints, one at each end of the driving 
shaft. These joints allow the cutting tool to be 
moved to the required spot with facility. The 
rotary motion of the vertical driving shaft is con- 
veyed to the tap spindle by a second pair of bevel 
wheels in the brace part of the machine. At 
the north end of the bay with which we are 
dealing there is a special gallery made entirely of 
iron, the floor of which is water-tight. Here all 


boilers of the locomotive and vertical type are | 


tested by hydraulic pressure before leaving the 
department. In the south gallery to this depart- 
ment is a special stay tapping and drilling machine 
for fireboxes, by which three sides can be operated 
on at once. This tool is well spoken of, 

No. 25 is a boiler smithy with fifteen hearths, and 
provided with suitable gear for moving heavy foun- 
dation rings. At the south-east corner adjoining 
this is a tube shed and iron rack store. No. 24 is 
the repair bay with a 4-ton hand-power travel- 
ling crane running the whole length. 

These boiler-shops at the Britannia Works con- 
stitute a fine example of a modern well-arranged 
department. The excellent system upon which 
they are conducted and the fine collection of tools 
and appliances go far to account for the good repu- 
tation that this firm has won for its boiler work, 
There are many points of detail in manufacture that 
we might have dwelt upon, had our present mission 
been to describe the articles produced instead of 
the plant which produces them. No doubt, how- 
ever, a lynx-eyed boilermaker here and there among 
the Mechanical Engineers will have added a wrinkle 
or two to his horn during his visit to the Gains- 
borough shops. It now only remains for us to 
explain the multiple punching machine in the 
boiler plate stores to which we made a passing re- 
ference when dealing with that department, and 
our description of the north side of the works will 
be, so far as we go, complete. 

On page 119 we give two illustrations of this 
punching machine, being end and side elevations 
respectively. It will take in and punch _ boiler 
plates up to 12 ft. long and 4 ft. wide. It has 
a central headstock, and planed beds extending 
about 14 ft. long on each side, measuring over all 
about 29 ft. long. There are about twenty-seven 
punches and dies, which can be placed any pitch for 
punching across a boiler plate, either in line or 
zig-zag. Each punch is titted with a separate stop 
motion, so that each of them, or any group, can be 
thrown either in or out of gear at any instant ; thus 
the whole of the holes in each end and down each 
side of a plate (the end holes either in single line or 
zig-zag) can be punched without once stopping the 
machine, or without missing a stroke. 

The plate is carried by two light carriages, which 
grip it at each end, the leading carriage being drawn 
by a steel screw running the entire length of one 
bed. An intermittent motion is given to the screw, 
which stops and starts the work for each pitch. The 
traverse motion is regulated by change wheels. 
We understand that any pitch can be punched to 
3 v0 ) in. 

A separate self-acting continuous traverse motion 
is also provided for drawing the plates into position 
after being attached to the carriages, and this is also 
used in punching irregular pitches. There is also 
a useful hand-screw adjustment on the carriage 
itself, so that the starting point for the punching 
can be adjusted accurately. Some trial plates 
punched at Messrs. Marshalls, on starting the ma- 
chine, were 9ft. 9in. by 3ft. 9in., with zig-zag 
holes at ends—in all, 182 holes. Each plate was 
punched in 45 minutes. The accuracy of punching 
done by this machine is perfect, as may be proved 
by placing the plates one over the other and turn- 
ing them over end to end. No templates or mark- 
ing of plates is required, the man in charge punch- 
ing the plates to standard drawings. Two men are 
, required to work the machine, the cost in wages for 
| the work done being calculated at less than one- 
third that of hand punching, with the still greater 
advantage of perfect accuracy. The weight of the 
machine is about 174 tons. 





Tue Sours Sipe. 

The south side of the works is, as we have stated, 
mainly devoted to the manufacture of thrashing 
machines and other articles into the composition 
of which wood largely enters. The exception is 
the 

GENERAL SMITHY, 
which we will proceed to describe. This building, 
marked 4 on our plan, covers an area of 46,085 
square feet. It is divided into three bays; the 
first of which has a span of 80ft. of very light but 
strong roofing made entirely of iron, and supported 
on the north side by lattice standards, 20 ft. apart 
and 26 ft. high, the height of the shop at the centre 
being 46 ft. The other two bays are 31 ft. each, and 
have ordinary roofs. The west end of the shop con- 
sists of an office and iron store racks, which latter 
have a fitters’ gallery over. In the north-west corner, 
on the ground floor, is the wrought-iron wheel and 
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under-gear shop, near which is the engine-house 
containing one of the earliest fixed engines made by 
this firm. This building, No. 3on the plan, was also 
the first erected by them, and thus has a special 
historical interest. In connection with the smithy 
are two large chimney stacks, as shown by the 
section HI. One of these is for the boiler and 
plate furnace, and the other, which is 8 ft. inside, 
is connected by underground flues to the various 
smiths’ hearths. This chimney was made especially 
large, in order to deal effectively with the large 
yolume of gases at a very moderate temperature 
which the smiths’ hearths give off; it will also 
receive the gases from balling furnaces which 
are shortly to be put down for the purpose of 
making special forgings of re-made iron. These 
furnaces will be placed at the south-east corner 
of the building, as shown on the plan. In this 
shop there are seventy-three fires, nine steam 
hammers, and two drop hammers. There are also 
a large number of foot olivers, besides punching and 
shearing presses, nut-forging machines, drilling 
machines, stamping machines, &c. Blast is supplied 
by two 48-in. Lloyd fans, driven by a 12 horse- 
power horizontal engine, and two 14 horse-power 
vertical engines. To supply these there are two 
40 horse-power Lancashire boilers, which also gene- 
rate steam for the steam hammers. There are 
618 ft. of line shafting in this shop. 

The hearths are supplied with coal, breeze, or 
slack through shoots, the materials being conveyed 
over tram lines laid between the bays on the roof, 
these being at the same level as the coal drops. 
On the north side are placed the nut and bolt ma- 
chines and olivers where all the light forgings are 
made. Amongst other machinery may be noticed 
a nut-making machine by Messrs. Craven Brothers, 
two swaging machines, and a central screw four- 
tup drop hammer by Messrs. Gregson, Brown, and 
Son, of Middleton, wheel-bending and hooping 
plant, consisting of vertical rolls on a table, and a 
table working in a shrinking trough. In the 
north-west corner the wrought-iron wheels are 
drilled in a two - ended horizontal machine which 
has very much the appearance of a lathe with 
two headstocks and a broken-backed bed. The 
latter effect is obtained by the bed being bent down 
in the middle so that the drills are at the correct 
slope to accord with the ‘‘dish” of the wheel so as 
to make the hole at right angles to the tyre. The 
wheel is mounted on a vertical mandrel in the 
centre, and the headstocks are traversed on the bed 
by means of a screw. In this way wheels up to 
5ft. Yin. in diameter can be drilled on the peri- 
phery, two holes at once. Here also are prepared 
the large buckle plates, which are the characteristic 
feature in the Messrs. Marshalls’ under-gear for 
portable engines. These plates are, however, flanged 
elsewhere. 

The manufacture of spanners is a feature in 
this shop worth notice. The required lengths of 
bar iron are cropped off, and a piece of iron is 
balled on. The piece is then stamped in dies 
under the steam hammer, which gives the out- 
line roughly. From here the blank is passed on 
to one of Massey’s steam stamps having a 7 ewt. 
head, which is lifted by the shank passing between 
friction rollers, the weight of the blow being regu- 
lated by the distance the tup is raised. By the last 
operation, the jaws of the spanner are formed, but 
there is between them a thin web of metal which 
has been pressed between the dies, and which is 
generally known as the ‘‘ fash.” To remove this, 
and any superfluous metal round the sides that may 
have been pressed between the dies, the piece is 
taken to a fashing press, made by Messrs. Acaster 
and Co., of Sheffield, which shears off the fash and 
the ragged edges outside at one operation, the tools 
in this press being shaped to take the head of the 
spanner. The piece is then taken to another de- 
partment to have the jaws milled to exact gauge. 
The tool used in this operation is situated in the 
gallery above, and consists of a vertical double-ended 
milling machine. The spanners are stacked one 
above the other, and held in a jigger mounted on 
table which slides on a bed. The cutter is carried 
on aslide which works vertically on the standard. 
The cutter forms the jaws at one cut, the tool being 
self-feeding. In this gallery there are several other in- 
teresting machine tools, including lathes, milling and 
shaping machines, nut and bolt-screwing machines, 
and screw-cutting tools of various kinds. Amongst 
therest two three-spindle nut-tapping machines, and 
a machine for tapping nuts up to 34 in. in diameter. 
Connecting this gallery with the floor below there 























is a power lift. On the south side there is also 
a mess-room, No. 2, on the plan, fitted with the 
necessary furniture and cooking ovens, and having 
a floor space of 1584 ft. In the winter months this 
is used for social purposes; newspapers and books 
being supplied by the firm. 


Brass-Founpry, CasE-HARDENING Suop, &c. 

The brass foundry, No. 5, has a floor area of 
2700 square feet, and is provided with seven fur- 
naces, and the usual appliances, very neatly carried 
out. No. 6, a case-hardening shop with three 
furnaces and other appliances, and having an area 
of 3412 square feet, is not yet in full working order, 
this department having been lately remodelled, 
No. 7 is a sheet-iron store with an area of 2135 
square feet. 


Exectric Licot DEPARTMENT. 


The part marked No. 16 on the plan is a building 
which is now being fitted up for the electric light 
engines and dynamo machines. There will be two 
rows of engines, four in each row, across the centre 
of the building, the four dynamos being placed 
beside them. Each of these is connected to sections 
of the works that are likely to work extra hours at 
the same time. The engines are 14 horse-power, 
of the vertical type made by the firm. There being 
eight in all there is a duplicate engine to each ma- 
chine, but two of these will be used for driving a 
portion of the smithy. Steant will be supplied by 
two Lancashire boilers 30 ft. by 7 ft., placed in the 
house marked 15 on the plan, which has an area of 
4615 square feet. A tinsmiths’ shop is placed on 
the floor above the electric light engines. 

We now pass to the 


SrorEs FoR FINIsHED ENGINEs, 

marked 18, 19, and 20 on the plan. They consist 
of three bays—one of 56 ft. 6 in. and the two others 
each of 45 ft. span—having a total area of 31,425 
square fect. The 56 ft. 6 in. bay is provided with 
a 15-ton overhead traveller, while along the eastern 
side of this bay is a gallery on which saw-benches 
and small machines can be conveniently stored. 
A portion of the space under this gallery is acces- 
sible from the outside, it forming a series of recesses 
for the reception of castings, &c., required in the 
iron department of the thrashing machine shops. 
The engine stores are covered by combination iron 
and wooden roofs of a type which Messrs. Marshall 
have largely adopted for their recent extensions, and 
which afford some special facilities for erection. 


THE THRASHING MACHINE DEPARTMENT. 


The fitting and machine tool shop marked 22 on 
the plan is specially arranged for preparing the 
general ironwork for this department, which also 
includes millwork, saw - benches, tea and coffee 
machinery, power capstans, shafting, pulleys, 
&c. This shop is driven by a 35 horse-power hori- 
zontal engine made by the firm and placed at the 
south end in connection with three 55 horse-power 
underfired multitubular boilers. The shop is 320 ft. 
long and has two spans of 25 ft. and 30 ft. respec- 
tively. There is a gallery, 28 ft. wide, running the 
whole length and returned at each end. This is at 
the same level as the first floor of the adjoining 
stores No. 21, but is on the ground level of the 
wood-preparing and thrashing machine frame shop 
Nos, 23 and 25. ‘The ground floor of No. 22, where 
are the heavier tools, is served by a 12-ton travel- 
ling crane driven by an endless cotton rope, and 
high enough to lift on to the gallery at either end. 
The east wall is built on arches, and this gives 14 ft. 
space under the floor of the machine framing depart- 
ment adjoining. This space is used for toolsmiths’ 
forges and multiple drilling and milling machinery 
required for preparing thrashing machine drums 
and concaves. This shop is lofty and well lighted. 
The floor is stone paved and has a total area of 10,334 
square feet. There are 981 ft. of main shafting 
and over 7800 ft. of belting. In winter it is heated 
by exhaust steam. There are a large number of 
fine modern tools here, consisting of 67 lathes and 
about as many other machine tools of various kinds. 
Amongst the rest we may mention a horizontal 
six-spindle drill, each spindle carrying two drills, 
one at each end, the work being fed up by slides. 
This is especially arranged for drilling screens and 
concave bars, in which the holes are pitched five- 
eighths of an inch apart. Close by there is a ver- 
tical drill which is used for the same purpose. 
Adjoining this are two shaft lathes ; one will cut a 
screw 22 ft. long or turn 23 ft. of shafting. In this 








part there are also several special lathes by Dickin- 
son and Co., Keighley, for machine crank turning 
for thrashing machine shaker cranks. There is also 
a double pulley lathe with three rests at each end. 
By this roughing and finishing cuts are taken at 
once, two of the rests being placed on opposite sides 
and being traversed by the same gear. The boss is 
bored, faced, and turned at the same time. 

In the gallery above there are, amongst other 
tools, several milling machines of various types, one 
of which is used for making the twist drills employed 
on the works. Thereare lathes with guided rests for 
turning the camber on pulley wheels, and a double 
boring lathe fitted with clutch gear for changing 
work.” At the end of this gallery is an emery ma- 
chine for grinding the bearing surfaces of brasses of 
thrashing machine cranks, there being for the 
purpose a projecting spindle of emery which re- 
volves ata highspeed. There is also a set of emery 
grinders for general trimming and fettling. 

The thrashing machine framing and elevator de- 
partment is marked 23, 24, and 25 on the plan. 
These shops have a floor space of 23,324 square feet, 
and their ground floors are on the same level as the 
gallery of the fitting-shop just described and the 
first floor of the stores, and are also level with the 
ground floor of the saw mill. The shop Nos. 23 and 
25 has also an upper floor used as an erecting shop, 
which is on the same level as the second floor of the 
stores, and which is connected by a bridge with the 
high ground on which the shops Nos. 32, 33, 34, 
37, and 39stand. The section at L M on page 118 
will explain further the arrangement of the depart- 
ment with which we are dealing. In this depart- 
ment are forty-two double and nineteen single 
benches with the necessary tools and appliances. 
There isa large hoist on the east side which carries 
the parts into the erecting shop above. There is 
also a smaller hoist on the north side. In this de- 
partment we noticed several forage carts of neat 
design, which formed part of an order for 120 
that Messrs. Marshall are executing for the 
War Office. The thrashing machine erecting shop, 
marked 25 on the plan, is 313 ft. long and 63 ft. 
wide, and with parts leading to stores gives a 
total floor space of 20,366 square feet, and contains 
25 double and 32 single benches, with hoists and 
runners, and also the necessary tools, such as 
circular saws, drilling machines, &c. When erected 
the machines are tested at the south end, after 
which they pass over a bridge to the paint shop. 
We may mention that the roof of this machine 
erecting shop is of special and a very effective design, 
well worthy of notice. 

The thrashing machine general stores are marked 
21, and are arranged with three floors. They are 
provided with a 2-ton power hoist at each end, one 
of these having a very large cage slung from four 
hoisting chains and suitable for dealing with bulky 
articles. A special feature in these stores is the 
manner in which the racks and shelving are ar- 
ranged. On the ground floor the shelving is pro- 
portioned to carry 1} tons, and on the first floor 
1 ton per square foot of the floor area covered, 
while provision is made for shelving carrying ? ton 
per square foot of floor area covered on the second 
floor. Had the shelving been supported from the 
floors an enormously heavy system of construction 
would have been necessary to deal with these 
extremely concentrated loads, and to avoid this 
the standards supporting the shelving have been 
made continuous from ground level to top, and 
have been arranged to also carry the floors between 
them, the walls of the building taking no part of 
the load. In the centre of these stores is a well 
63 ft. long and 12 ft. wide, fitted with a 4-ton hand 
traveller for loading on to drays below. Thesystem 
by which the parts are arranged and stored has 
been very carefully thought out. These stores are 
heated with high-pressure hot-water pipes and the 
floor area is 14,229 square feet. 


Saw Mitt anp Woop-Worxkine Macurnery. 

The saw mill No. 13 is a one-story building 
about 130 ft. square, divided into four bays, and 
very completely equipped with wood-working ma- 
chinery of all kinds necessary for the work to 
be carried out. The shafting in this shop is 
arranged underground, and the details of the driv- 
ing arrangement are very neatly carried out. 
Adjoining this shop are the wood stores No. 12, a 
three-storied building where parts of machines, &c., 
are stacked, while close by also is the wood-drying 
kiln No. 13. Messrs. Marshall have an enormous 
stock of timber in the neighbourhood of the saw 
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mill, and the stacks of partly-finished work stored , 
for a further seasoning are well worth notice. 
The building marked No. 32 on the plan is a 
board shed, while Nos. 33, 34, 35, and 36 are wood- | 
drying sheds, past which we may proceed to the | 
packing shop No. 37, the machine paint shop 
No. 38, and the finished machine stores No. 39. 
These departments are extensive, but they require 

no special description. 


Loe Saw MII. 


This department is numbered 42 on the plan. It 
is driven by a 35 horse-power semi-portable engine | 
with extra large firebox for burning sawdust and | 
wood refuse. In this mill there is a floor space of | 
6742 square feet, and there are 130 ft. of main line | 
shafting. Adjoining this mill is the experimental | 
shop, No. 40. 


We have now described all the chief shops and | 
buildings in these large and important works; | 
those parts we have not mentioned may be identified | 
by the list of references which we subjoin. | 
Although the Britannia Iron Works have been | 
built up piece by piece, growing as the business ex- | 
tended, they have been planned with such careful 
forethought and knowledge of the requirements of | 
manufacture that there is no such confusion of | 
departments as is but too generally apparent in | 
factories that have grown and been added to from 
time to time. In every case the design has been so 
planned that the work is as far as possible always 
moving forward in various stages of progress, the | 
parts seldom traversing the same ground twice. | 

A feature that strikes one in going through these 
works is the large numbers of bricks that are used. 
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The greater part of the buildings on the south side 
are of recent date. A few years ago the site of these 
buildings was occupied by a hill which was steep 
enough to render the ground very undesirable for 


building purposes. When Messrs. Marshall acquired | 
this land, they determined to level it, and at the | 
same time to make it into bricks for their own use. | 
Brickmaking had been tried in this district before, | 
but had always failed, for, although the clay was very | 


suitable for the purpose, there were such large 


quantities of gypsum mixed with it that it was most | 
difficult to deal with by any ordinary brickmaking | 
Messrs. Marshall, however, came to the | 


plant. 
conclusion that it could be dealt with successfully 
if sufficient mechanical skill was brought to bear 
upon it, and of the soundness of their views, their 
own substantial buildings, and many others of their 
neighbours, bear ample testimony. The brick- 
making plant, by which an objectionable hill has 
been converted into admirable building materials, 
forms an interesting department of the works. It 
occupies the sites marked 29, 30, and 31 on the 
plan, and consists of one large pan with elevators, 
two pug mills and three presses, a hoist and two 
cranes. The bricks are stored and allowed to dry 
gradually before passing through the kiln No. 31. 
The kiln is Foster’s patent. The bricks are placed 
on trucks which take three to four days to pass 
through, moving one stage each day. The output 
per week is about 60,000 when working one press 
only. In conclusion we append a list of references 
to our plan on page 118. 
Nortu Sipz Works, 


1. General offices. 

2. Drawing office. 

8. Crank trimming shop. 

4. Engine stores, fisrt and second floor. 
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Engine erecting shop and general tools with gallery round. 
Cylinder fitting department over roadway (extension). 
Flywheel turnery on first floor (extension). 

General tools on second floor. 

Boilers and engine house. 

Testing shed for fixed and compound engines. 

Casting stores. Two floors. 


Foundry. 
Store for iron patterns. 
Blower house, 
Core stores, sand, &c., first floor. 
Pig iron coke storage, second floor. 
Pattern stores, third floor. 
Smithy and core iron store, first floor. 
Pattern store, second floor. 
shop, third floor. 


. Wheel spoke storage, 
18. 


Boiler department, a store, first floor. 
Road for railway trucks and cartage, second floor, 
Pattern stores, third floor. 
Boiler department, plate store with gallery round, 
general tools with gallery. 
plating bay. 
machine rivetting bay. 
hand rivetting bay. 
repair bay. 
ae ae boiler smithy and tube store, 
Testing sheds, portable and vertical class. 
Engine repair bay. 
- int shop. 
Covered shed. 
Paint shop, store, &c., first floor. 
Mess room, second floor. 
Time office and No. 1 works entrance. 
Stables. 


” ” 


Soutu Sipe Works. 


. Time office and No. 2 entrance. 
. Iron store, foreman’s office, &c., first floor. 


Fitting shop and smithy stores, second floor. 

Mess room, third floor. 

Undergear and wheel shop, first floor. 

Nut, bolt, and general screwing and tapping department, 
second floor. 

General smithy. 

Brass foundry. 

Case-hardening and flanging shop. 

Sheet-iron shop, first floor. 

Wood store, second floor. 

Fire engine house, 
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9. Weigh and time office, No. 4 entrance. 

10. Coal drops. 

11. Wood drying kiln. 

12. Wood stores, first floor. 

second floor. 

’ third floor. 

13. Saw and general wood-working machinery. 

14. Engine house. 

15. Boiler house. 

16. Electric light engine and dynamo house, first floor. 
Tinners’ shop. 

17. Stores over roadway. 

18. Engine show room. 

19, ” ” 


” ” 


id ” ” 
21. Machine stores, first floor. 
pe »» second floor. 
- », third floor. 
22. Machine fitting shop—gallery on sides and ends. 
23. * framing shop. 
24. as elevator shop. 
25. o erecting shop. 
26. re department and boiler house, first floor. 
General building plant, second floor. 
27. Pumping station, first floor. 
Pattern shop, second floor. 
28. Time office, No. 3 entrance. 
29. Brick plant, two floors. | 
30. Brick drying shed, two floors. | 


%. . Sa 

32. Board shed, | 
33. Wood drying shed. | 
34. ” ” } 
35. ” ” 

36. 


” ”» 
37. Packing shop. 
38. Machine paint shop. 
39. pe store sheds. 
40. Experimental sheds. 
41. Experimental engine house. 
42. Log saw mill. 





THE GREAT NORTHERN RAILWAY 
WORKS AT DONCASTER. 

Tue principal engine and carriage works of the | 

Great Northern Railway are situated at Doncaster | 

adjoining the station, and comprise a fine range of | 





machine tools are placed for preparing the various 


parts of the engines of the locomotives. These 
tools are driven by two pairs of compound condens- 
ing beam engines of 80 horse-power, placed in a 
separate house, one of which was erected in 1852. 


On the upper floor of the building referred to are | 


the lighter tools, which are of the usual description 
required for work of this class. The only ones we 
noticed at all out of the common were two slot- 
drilling machines for taper holes, the requisite 


| shape being got by the headstocks being slewed on 
a centre by means of a stop on the bed. There is | 


also a Barrow’s patent screwing machine by Smith, 


| Beacock, and Tannett, which is used for brake 


screw couplings. 

On the lower floor all the heavy machine work is 
done, such as turning wheels, planing frame plates, 
boring cylinders, turning crank axles, &c. A large 


| wheel lathe, with shifting gantry, taking work 6 ft. 


in diameter and 10 ft. long, is used for turning axles, 
turntable centres, and other heavy work. There 
are several other wheel lathes and crank lathes, 
besides a lathe with four double headstocks. A 
large double wheel lathe in this part is used for 
finishing 8 ft. wheels from the rough forging. A 
double face plate lathe, by Whitworth, is used for 
topping engine wheels up to 6 ft. Gin. A similar 
tool made in the shops is close by, and another fine 


| tool for like purposes but of somewhat smaller size, by | 
| Whitworth, is also in this part of the shop. There 
is a machine for slotting between the spokes of | 
engine wheels, and a horizontal boring mill. In | 
connection with this subject it may be mentioned | 
that the company are trying cast-steel wheels on | 


some of their goods engines with a view to testing 


I their success. There are in this shop four machines | 
shops, a plan of which we give on page 122. Start-| for centring axles, and also four machines with | 


and beyond this is the wheel alley engine-house 
with a pair of horizontal engines. These engines 
| also drive the wood saws. In this house there is 
|also a single horizontal engine for the fan in the 
| smiths’ shop. 

In the general smiths’ and forging department 
| the first part we come to is the wheel tyring shed, 
| with the necessary furnaces and a steam crane. 
| Here they shoe all wheels. In this department is 
|now being made on the works the seventeent 
| steam hammer turned out here. 

The principal smiths’ shop, which was started just 
| thirty-two years ago, is 390 ft. long and 45 ft. wide, 
| attached to which there is a branch 150 ft. long 
| In the main shop there are 68 fires and nine steam 
| hammers, a great many forgings being made in dies 
| under the steam hammer. There are two fans, one 
on Cupel’s patent having been recently laid down. 
There are three Ryder swaging machines, striking 
five to six hundred blows a minute, for making bolts. 
|_In this department are nut and bolt machines, 
| of Horsfall’s patent, by Greenwood and Battley. 
| Chains for couplings are made here, the links being 
welded in dies under the steam hammer, the butt 
ends being overlapped before they are welded and 
then forced together in the dies (not scarphed) 
during the process of welding. In this shop the 
side frames of locomotives are welded up. 

Adjoining is a store where an example of every 
part made is kept so as to form a standard pattern. 
The spring shop is a branch of this department, 
where there are six smiths’ fires, two furnaces, and 
one steam hammer. There is a machine for forg- 
ing plates, punching, nibbing, and pointing them 
;at one heat. There is a steam spring testing 
machine, which will test to 10 tons. 

From here we pass to the principal forge, which 








ing at the lower left-hand corner, as shown on the | sliding mandrels for drilling stud holes by which | is 240 ft. long and 69 ft. wide. There are four 
| Steam hammers, ranging from 2 tons, and a large 
! wheel bossing steam hammer. 


plan, we enter the principal offices first and from 
thence pass toa two-story building in which the 


tyres are affixed to wheels. At the end of the shop 
is the wheel-press gallery with some heavy tools, 
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The foundry has two cupolas and the usual 
appliances. A noticeable feature in this depart- 
ment was the number of cast-iron chimneys that 
were ready for being placed on locomotives. The 
Great Northern Company now, we believe, use cast 
chimneys entirely. They are about §-in. thick, 
and will last, it is said, ten times as long as the 
plate chimneys. 

The boiler shop is a fine building 324 ft. long and 
108 ft. wide. There are two bays and two travel- 
ling cranes. At one end are placed the accumu- 
lator and pumps for the hydraulic rivetters. One 
of these is a stationary machine with an 8-in. ram 
and hydraulic crane attached. A portable hydraulic 
rivetter is used for foundations and also girder 
work. The engine erecting shop is a large building, 
the centre bay being occupied by a steam travers- 
ing platform, by which the locomotives are carried 
to or from the pits, which are ranged in two rows, 
one on each side. Over each pit there is a three-ton 
travelling crane, and there is also a large travelling 
crane of 50 tons capacity. In connection with this 
department there is a large weighing machine, by 
which the weight carried by each wheel is ascer- 
tained and regulated. There are eight tables, so 
that each wheel can rest on its own table and its 
individual load thus be found and equalised by the 
adjustment of the springs. 

In another shop, engine tenders are erected. The 
other buildings in connection with the engine de- 
partment comprise pattern shops, stores of various 
Laoda. repair shops, brass foundry, tin-smiths’ 
shops, paint shops, &c. None of these call for 
special comment. There is also a grease-making 
house and a gas works. 

The larger part of these works is occupied by 
the carriage and wagon shops. The large wagon 
shop covers an area of two acres, whilst the carriage 
shop is almost as large. In these departments are 
a large quantity of wood-working machinery of all 
kinds. To describe these works thoroughly would 
necessitate entering into details of construction 
which would be quite beyond the scope of this 
brief general notice. 





THE ISLE OF WIGHT STEAM FERRY. 

Tse works at Langston Harbour, near Ports- 
mouth, and at Brading, in the Isle of Wight, de- 
signed to effect the transport of trains of railway 
vehicles bodily across the Solent, were completed 
on Wednesday last, and on Thursday the appliances 
which have more than once been used provision- 
ally during the execution of the works, were pro- 
nounced ready for regular traffic. We give draw- 
ings of the full details, on pages 126 and 127, and it 
should be stated that no claim is laid to mechanical 
novelty—their merit lies in the ingenuity in which 
commonplace mechanical arrangements have been 
applied to achieve in a simple way an exceedingly 
useful purpose. Railways existing on the main- 
land and in the Isle of Wight, with their lines 
coming down to the seaside, the problem to be 
solved was how to transfer simply, cheaply, and ex- 
peditiously from the railways to the deck of 
seagoing vessels, railway vehicles without dis- 
turbance of their load. Once upon the deck of the 
steamer, supposing only she be adapted to the 
carrying of a heavy deck load, the transport is 
simple enough—the thing is the loading and un- 
loading, and to be useful this must be accomplished 
by means more expeditious and less costly than the 
ordinary method of handling and transhipment. 
The distance to be traversed between Brading and 
Langston is between 10and 11 miles, 6} miles are in 
the open sea, the rest in landlocked harbours, which 
on the island as on the mainland have been judi- 
ciously chosen as the places of arrival and depar- 
ture. On both sides the process of loading and 
unloading goes on in perfectly still water, and on 
both the mechanical arrangements are the same. 
The amount of structural work on the island was 
rather less than that necessary on the mainland, 
owing to somewhat less favourable conditions at 
Langston. It goes without saying that on both 
sides there is direct physical connection with the 
railway systems. At Brading all the railways in 
the island are communicated with, while at Langs- 
ton access is obtained to the Hayling Island 
branch of the Brighton and South Coast Railway, 
which at Havant has a junction with the London 
and South-Western system—to London by the 
direct Portsmouth line as well as to Southampton 
and the west of England. 


At Langston the railway skirts the sea. Along- 


side of, and parallel to, the railway and upon the 
foreshore, an embankment has been built about 700 
yards in length, and of width varying from 30 to 
40 yards. The side or sea face of this embank- 
ment is sloped and pitched in the customary 
manner for its entire length, save 300 ft. at the ex- 
tremity, where a wharf is formed suitable to the use 
for loading and discharging of ordinary seagoing 
craft. From the end of the embankment a sloped 
timber jetty projects, commencing at the rail level 
and descending byagradient of 1in8, to 4ft. below the 
natural bed of the sea. From the top to the bottom of 
this slope are laid eight ordinary permanent way 
rails, four of which constitute two running lines of 
the standard gauge, and along which, as presently 
explained, the railway vehicles pass, and four laid 
close, and parallel, to each of the running rails. 
These latter act as check rails, but fulfil also a 
more important purpose to be described. 

In carrying the wagons on board the steamer 
they are placed upon two lines running from stem 
to stern. In discharging and loading them, the 
vessel approaches the sloping jetty stern on, bring- 
ing the parallel rails upon her deck into line with 
the rails laid upon the sloping jetty. It follows 
that when the tide is high and covers the greater 
part of the slope, the level of the steamer’s deck 
approaches the level of the top of the jetty; when 
the tide is low, the steamer approaches at a lower 
level and a considerable part of the slope is ex- 
posed; but neither at high or low tide can the stern 
of the steamer be brought sufficiently near to the 
fixed slope to admit of wagons passing from the one 
to the other. There is always a hiatus which must 
be bridged. The four extra rails above mentioned 
are useful in this connection. They carry the 
moving bridge or cradle, which passing up and 
down the sloping jetty in the varying states of the 
tide, connect the ship, at whatever height her deck, 
with the rails on shore. 

In Fig. 2 of our drawings the cradle is shown in 
position for loading the steamer at low water. In 
Fig. 5 it is shown ona larger scale as at medium 
tide ; the dotted fragment of the drawing indicating 
the position at dead low water. The cradle, which 
is supported on 20 wheels, resting five on eachof the 
four rails of the jetty, is of timber with wrought 
iron attachments and cast-iron wheels, the movable 
drawbridge being balanced so as to be well within 
the power of asingle man. It is moved up and 
down the slope by means of drawing engines, Fig. 9, 
which also drive two horizontal drums 3 ft. in 
diameter, by means of which wagons are lowered 
on to and drawn up from the deck of the steamer. 
The drawing engines are a pair of ordinary wind- 
ing engines of 60 horse-power. Attached to the 
drawing machinery is a movable shunting capstan 
for economising locomotive power in the station yard. 
The steamer shown in the perspective view, and in 
Figs. 2 and 3, is of iron and of great strength, her 
dimensions being: Length 130 ft., breadth of beam 
26 ft., horse-power 150 nominal, draught loaded 5ft. 
9in. She has the steam steering gear of the Harrison 
type. 

The deck arrangement is noteworthy, from the 
position of the lines of rails. What would in an 
ordinary railway be the 6ft. space, is 4 ft. 8} in. 
It follows, therefore, that in the event of there not 
being a sufficient number of wagons to occupy the 
two outer lines of rails, the load may be placed 
amidships on the centre line, and so contribute to 
the steadiness and trim of the vessel at sea. The 
process of loading and discharging may be briefly 
described. On the approach of the ship, with her 
cargo aboard, the person ashore in charge of the 
engines and cradle observes the state of the tide, 
and, knowing the draught of water, adjusts the cradle 
by lowering it or raising it to the required level. 
On the vessel coming into position, the drawbridge, 
which is raised and depressed by crabs worked from 
the gantry, is lowered on to the steamer’s prow and 
made fast there. Ropes, which are ready on the 
drawbridge connected with the winding gear, are 
then hooked on to the coupling chains of the 
foremost wagons, and on signal being given the 
whole train is drawn out at one operation. The 
time occupied in unloading is regulated by the speed 
at which the engines are run, and this may be fast 
or slow according to the condition of the tide and 
other circumstances. At high tide, when the deck 
of the steamer and the cradle are nearly level with 
the rails at the top of the slope, the process of dis- 
charging may last some 30 or 40 seconds. At dead 
low water, when the slope is at its maximum of 





steepness, a slower speed is advisable, and the time 





occupied may vary from 2 to 4 minutes. The 
loading, which is accomplished on a similar prin- 
ciple, requires rather more caution. The wagons 
being drawn to the verge of the slope by steam 
shunting gear attached to the winding engines, are 
then allowed to run on to the deck by their own 
gravity, checked and regulated by the ropes attached 
to the drums. 

When the project’ was first mooted, doubts were 
freely expressed as to the sufficiency of traftic to 
warrant an establishment of this kind. Recently, 
however, doubts on this subject have been re- 
solved, and it is now anticipated that difficulty is 
more likely to arise from redundancy than defi- 
ciency of freight. The present carrying power, 
judging from the traftic that is already offering, is 
likely to require augmentation. Already inland 
coal traftic is tendered for conveyance fully up to 
the carrying power, and other branches of trattic to 
which the system lends itself if presented in the 
quantity that seems probable, can only be accommo- 
dated by an additional vessel. As some indication 
of the need for improvement which the Transit 
Company supplies, we quote from an official source 
a brief description of the plan which the new 
arrangements supersede. Speaking of goods seek- 
ing delivery at the Isle of Wight the writer re- 
marks : 

‘* At Portsmouth, where the first handling and 
delay occurs, everything must be unloaded at the 
town station and take turn with Portsmouth town 
goods ; then follows cartage through the town to 
the quay, and two more handlings occur here in 
unloading the carts and shipping. 

‘* Arrived at Ryde the goods are moved again for 
cartage to the station (through the town of Ryde), 
and once more there in loading into railway 
wagons, 

‘* At Ventnor, or other destination, the reverse 
process occurs, and after two more handlings and 
another cartage, the consignee is at last reached, 
and it is well if he has nothing to complain of in the 
condition of his goods. 

‘* Since arriving at Portsmouth there have been 
seven separate handlings, three cartages, a risky 
water passage, and a railway journey. Although 
the railway company’s responsibility continued 
throughout, their actual control ceased at Ports- 
mouth, when possession was transferred to the Isle 
of Wight agents or carriers.” 

In the future, by contrast, vehicles loaded in Lon- 
don will go direct to their railway destination with 
no more disturbance to bulk or change of vehicle 
than is involved in a railway journey between 
London and Birmingham. The whole of the costly 
and cumbersome terminal services at Portsmouth 
and Ryde will be avoided. 

The plans and local installations are from the 
design of Mr. Samuel L. Mason, of Edinburgh, who 
was also the originator of the scheme. He has 
closely followed the arrangements of the North 
British Company at Burntisland, of which he had 
experience when formerly general manager of that 
company. The work has been financed and con- 
structed by him, the resident engineer being Mr. 
William Gregory, C.E. Mr. Stroudley, C.E., of 
the London, Brighton, and South Coast Railway 
Locomotive Department, constructed and erected 
the machinery. 

It is in great measure due to the enterprise of the 
Brighton Board, to their manager, Mr. J. P. 
Knight, goods manager Mr. Stainforth, and to 
Mr. Spencer Balfour, M.P., that the Isle of 
Wight is secured the possession of an economic 
means of communication of great promise and 
capability. The Brighton Company have, we are 
informed, entered into agreements by which they 
adopt the new route for the whole of their traffic, 
under conditions which give assurances of financial 
success. 


THIRTY-INCH CENTRIFUGAL PUMPING 
ENGINE. 

WE have much pleasure in placing before our 
readers a tabulated statement of the results of a most 
carefully conducted series of trials made by the owners 
of a pair of ‘‘ Invincible” compound condensing cen- 
trifugal pumping engines designed and built last year 
by John and Henry Gwynne. These engines are at 
work at Fos, Bouches du Rhéne, in the South of France, 
at the pumping station of a large reclamation and agri- 
cultural works, concerning which we hope shortly to 
give particulars. 

Our engraving is taken from a photograph of 
one of the engines as it stood in the erecting 
shop at Hammersmith, The general design is very 
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very detail has been worked out with the 
oe cae the moving parts of the engine are made 
throughout of Landore-Siemens steel, and the work- 
manship is capital. The two engines have been at 
work night and day alternately since the beginning 
of September last. They have never given trouble 
nor required alteration or adjustment since the 
left the hands of the erectors. We may add, 
in conclusion, that Messrs. J. and H. Gwynne 
have just successfully started, for the same owners, 
a third “Invincible” compound pumping engine 
of 90 to 100 tons capacity per minute, and that 
they are now erecting for the Mersey Dock Board a 
very fine set of four pumping engines jointly equal to 
raising 500 tons of water per minute. We had the 
leasure of seeing these engines at Hammersmith when 
they were completed in the shops, and hope to give 
some account of them in a future number. 

One of the most interesting features in this installa- 
tion is the extremely low lift on which the pumps 
usually work, the inner and outer levels being given 
on the annexed diagram. 
outer or Delivery side 


inner oF SUCLION SIGE ere 
. Highest Water level 











It has hitherto generally been taken for granted 
that for these low lifts a small return only can be ex- 


pected from the pumping machinery whatever the 
type employed, and it is very satisfactory to learn that 
now the constructors have secured results much higher 
than have heretofore been attained or deemed practi- 
cable with lifts so low as 4 ft. to 5.5 ft. Messrs. John 
and Henry Gwynne have for many years given 
guarantees of efficiency with their pumping machinery 
and steam engines. In the present case, however, 
with a very low lift, and in the absence of any reliable 
data on which to base calculations, the useful effect to 
be obtained from the machinery was a matter of some 
speculation. The trials were undertaken, not only to 
aah the statements of results guaranteed by the 
builders, but to enable the owners to form an indepen- 
dent opinion as to whether the preference given to 
this machinery was fully justified. 

The control of the experiments was entirely in the 
hands of gentlemen who were in no way commercially 
interested in the success of the machinery, and no ex- 
pense was spared in making preparations to secure ac- 
curate observations and deductions. The recorded 
results are thus very valuable, and may be accepted 
with perfect confidence. 

The efficiency of any steam << + ae is usually 

y > 


and conveniently expressed by - LHP *, representing 


the useful effect of the whole machine, engine, and 
pump. This statement is not to be confounded with the 
efficiency of the pump alone, and it is necessary to keep 
this in view, because, in records of trials of machinery 
of low efficiency, the net useful effect of the pumping 
part of the apparatus only, is sometimes given, in whic 
case the efficiency stands at a much higher figure than if 
r > 


stated by T HP. * The percentages of efficiency 


given in the Table (to be published hereafter) are 


stated in terms of “, and it is hardly ne- 


i. BP. 
cessary to explain that W. HP. is the net horse- 
power in water raised. Expressed in this way, 
the highest known efficiency of the best modern 
water works engines with reciprocating pumps is .9, 
and the average efficiency of nine of the best modern 
examples by first-class builders, such as Messrs, 
Simpson and Co., Messrs. Easton and Anderson, &c., 
is .82, with heads varying roundly between 100 ft. and 
300 ft. As the head falls the efficiency is diminished ; 
and in a carefully-conducted trial made at Thames 
Ditton, in 1881 (see ENGINEERING, December 9, 1881, 
page 575), on a pair of first-class engines built by 
Messrs, Simpson and Co., with bucket and plunger 
pumps working under a head of 35 ft. only, this effi- 
ciency was found to be .727._ Had these engines been 
tried under a lower head than 35 ft., a still lower 
efficiency would have been recorded. This falling off 
with low lifts is to some extent inevitable, however 
carefully the machine may be designed to meet the 
average working conditions, and is explained by the 
fact that with high lifts the friction of the pump bears 
a small proportion only to the total resistance to be 
overcome, and that much less power is wasted in the 
form of useless energy in the outflowing water, as its 
weight, for a given power of pumps, is very small. 

We are safe in saying that, with most of the water- 
| apparatus in use in this country or elsewhere, 

> 

vi, is, for lifts of 4ft. to 6ft., less than .5; in 
some cases very much less. 
Reciprocating pumps are seldom now employed to 








raise large volumes of water on low lifts, owing to 
their great first cost for machinery and foundations. 
It is probable, however, that if careful comparisons 
could be instituted between well-designed centrifugal 
machines and reciprocating pumping engines, under 
equal conditions, on low lifts, the efficiency of the 
centrifugal, if not equal to that of the other, would 
ee it so nearly, that immediately the question 
of cost is introduced, the centrifugal would prove the 
better and more suitable machine. The extreme sim- 
licity of the centrifugal pump, compared with any 
orm of valve pump; its durability, and almost perfect 
immunity from accident, cause it to be used in many 
situations, quite irrespective of the question of efficiency. 
It appears, however, that the engine we are now con- 
sidering is not only a simple, but a highly efficient 
machine, and may be employed in cases where economy 
in working is of great importance. 
(To be continued.) 


THE NEW P. AND O. STEAMER 
** COROMANDEL.” 

Unpber the name of the Coromandel, another magni- 
ficent steamer has just been added to the already 
splendid fleet belonging to the Peninsular and Oriental 
Steam Navigation Company. A great amount of in- 
terest attaches to this vessel, from the fact that, so far 
as her engines are concerned, she is the first of her 
kind in the P. and O. fleet, having been fitted with 
ee engines. 

ike many of her immediate predecessors, the Coro- 
mandel has been built, engined, and equipped through- 
out by the well-known Greenock firm, Messrs. Caird 
and Co. Her principal dimensions are: Length, 
400 ft.; breadth of beam, 45 ft.; depth of hold 
(moulded), 31 ft. 9in. On a draught of 25 ft. her dis- 
placement is 8800 tons, and her carrying capacity for 
dead weight is 4200 tons, while her gross register is 
over 4487 tons, and her net register over 2649 tons. 
The vessel has a clear cargo space of 195,000 cubic 
feet, exclusive of large mail and baggage rooms, and 
the fittings connected with the same include the most 
recent approved appliances for facilitating the loadin 
and discharging of cargo. She can be easily senna 
into a Government transport, her lower deck being 
specially fitted up for troops. Siemens-Martin steel 
has been used throughout in the construction of the 
Coromandel. There are eight water-tight compart- 
ments in the hull, and the mechanism of all the water- 
tight doors with which they are fitted is so devised 
that it can be worked from the main deck, which is at 
a considerable height above the water-line. She has 
been built with a straight stem, elliptic stern, and 
three decks, with full poop and topgallant forecastle, 
houses on the poop for companion, captain’s cabin, 
smoking-room, galleys, &c.; and she is rigged as a 
three-masted schooner. The p and the main and 
lower decks are formed of steel from stem to stern, on 
which there is a 3 in. sheathing of teak, while the 
usual stringers and longitudinal ties forming the upper 
deck are sheathed with pitch pine. All the deck 
beams are of great strength, being of the Butterley 
section, and present to the eye’a very neat appearance 
as compared with the plates and angles commonly 





h | used. 


The main deck for almost the whole length of the 

ship is devoted tothe accommodation for the first-class 
assengers, numbering 111, the accommodation itself 

ing even more palatial than that of any of the 
predecessors of the Coromandel. The state-rooms are 
not only commodious and well-ventilated apartments, 
but they are provided with almost everything that 
could be desired in order to make them comfortable 
and even luxurious for the travelling public. Situated 
immediately abaft the engine-room, the saloon is a 
magnificent apartment about 130 ft. in length by 
21 ft. broad. It is fitted up in a superb on costly 
style, from the designs of Messrs. Wallace and Flock- 
hart, London. Above the saloon there is a large deck- 
house, which forms part of the dining saloon, and 
which gives a clear height of 17 ft. There is also 
accommodation on the lower deck for 44 second-class 
passengers. 

Amongst the mechanical appliances for navigational 

urposes, mention may made of Messrs. Muir 
and Caldwell’s steam steering gear, and the safety 
rudder brake of Messrs. John Hastie and Co., 
Greenock. The latter is a very simple device by 
which, without interfering with the present steering 
arrangement, itis rendered possible to hold the rudder 
in any position, and it is specially intended to secure 
the rudder in the event of the steering chains or any 
other part of the steering gear giving way. 

As already indicated, the Coromandel has been fitted 
with triple-expansion engines; they are of the inverted 
direct-acting type. The cylinders, of which there are 
three, are 36in., 56 in., and 89 in. in diameter, respec- 
tively, with a piston stroke of 5ft. Gin. There are 
three double-ended boilers, and one single-ended boiler, 
the working steam pressure being 1401b. per square 
inch. The number of furnaces is 21, and the conden- 
sing surface is about 7000 square feet, while the fire- 
grate surface is 328 square feet, 








The official trial trip of this splendid steamer took 
place on Saturday, the Ist inst. Both on that day and 
on the previous day she made several trials on the 
measured mile at Skelmorlie, with the most satisfactory 
results. A speed of 144 knots per hour had been 
guaranteed by the builders; but the average rate 
attained was 15} knots, with which very general satis- 
faction was expressed by all the persons interested. 

It is but proper to mention that the Coromandel is 
classed 100 Al at Lloyd’s; that the construction of the 
vessel and her engines was carried through under the 
supervision of Messrs, W. J. Taylor and Pettigrew, 
the company’s superintendents, and that she has been 
fitted with a complete electric light installation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 24, 1885. 

Bripce builders and rail makers have booked a few 
large orders during the week. Bar, sheet, and plate 
mills have partially shut down, because of the extreme 
heat, 90 deg. to 100 deg. F. in the shade. Prices have 
a downward tendency. Production is not increasing. 
The rail mills have orders for about 125,000 tons, be- 
sides _— orders which will be presented to fill 
partially completed roads. The Pennsylvania Railway 
Company are about closing negotiations for the purchase 
of two railroads: one passing through the northern 
tier of counties, through rich lumber and mineral 
regions; and another road projected through a simi- 
larly rich section in the southern counties of the State, 
but on which only six or seven tunnels have been cut. 
The prime object in securing these roads is to put an 
end to the threatened competition involved in their 
completion. Work will probably be stopped on the 
southern road, as the traffic requirements do not 
justify the completion of the road. Some 300 miles 
of narrow gauge road are to be built in the mountainous 
regions of West Virginia, and North-eastern Tennessee 
and South-eastern Kentucky, in order to develop 
lumber and coal resources. This region lies from 500 
to 700 miles westward of Philadelphia. The Penn- 
sylvania Company is Pram its connections into 
contiguous territory to develop local traffic. Rich coal- 
fields in Arkansas, 2000 miles west of us, are to be 
developed by a railway system. Rich timber regions 
in Tennessee are to be brought within reach of market 
by an extension of the Chesapeake and Nashville 
Railroad. Extensive purchases of lands are being 
made by capitalists, in undeveloped localities through- 
out the States. Several new lines of railway are to be 
built: one from Chicago to Minneapolis, and one from 
St. Louis to Kansas City, Mo. Enough mileage is 
projected to keep every rail mill running night and 
day for eighteen months ; but much of this work will 
not be prosecuted until the slow recuperation in pro- 
gress has stimulated consumption and traffic, and 
improved margins. The iron trade is certainly de- 
pressed, but a few months will develop considerable 
activity. The smaller industries are gaining. The 
textile mills are receiving large orders; textile 
machinery manufacturers are busier than for six 
months past. It is evident that a large volume of 
capital will rush into reproductive channels as soon as 
the evidence of improvement is reliable. Labour 
agitations are quieting down ; ironworkers and miners 
are generally at peace ; strikes are over in the lumber 
camps, where the knights of labour have been active 
for months. Nearly all the larger cities are concerned 
about their future water supply. The growth of cities 
has been rapid, and the earlier facilities were limited 
in scope and crude in design ; hence considerable en- 
largement is necessary. Philadelphia, a city of one 
ailion population, is sadly deficient in water facilities. 
Fhe present pumpage is 70,000,000 gallons per day. 
A 30-mile conduit is proposed, which will furnish 
210,000,000 gallons per oar The city councils appro- 

riated 1,000,000 dols. for the construction of a stone 
ar across the Schuylkill, which flows through the 
centre of the city, and from which its water supply is 
drawn, after passing miles of manufacturing establish- 
ments, which permit their refuse to flow intoit. A 
steel bridge at 100,000 dols. is now proposed, and the 
investment of the rest in better facilities for water is 
urged. 





Water Suppty or New Yorx.—The revenue derived 
from the Croton Water Works, New York, in the 41 

ears ending with January, 1884, was 44,051,697 dols. 
The working expenses in the same period were 43,793,663 
dols. 





Tue ARGENTINE CONFEDERATION.— Railway construction 
is advancing in the Se Republic. A new section of 
the Andine link from Mendoza to San Juan, a distance 
of 95 miles, is to be opened immediately. The entire dis- 
tance from Rosario to San Juan, 625 miles, is now accom- 
plished in threedays. A few years since the journey took 
twenty to twenty-five days, and freight by bullock carts 
was so costly that the products of the Andine provinces 
could not be taken to the coast. A railway from Mer- 
cedes to Rio Quinto—360 miles—is being pushed forward. 
The Great Northern line is rapidly advancing to Salta, 
a rich agricultural province, 75 miles from Rosario, 
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THE ISLE OF WIGHT STEAM FERRY. 
CONSTRUCTED FROM THE DESIGNS OF MR. S. L. MASON, ENGINEER, EDINBURGH. 
(For Description, see Page 124.) 
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THE ISLE OF WIGHT STEAM FERRY. 
CONSTRUCTED FROM THE DESIGNS OF MR. 8S. L. MASON, ENGINEER, EDINBURGH. 
(For Description, see Page 124.) 
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THE FUTURE OF BRITISH COMMERCE. 
To THE EpIToR OF ENGINEERING. 

S1r,—We hear a great deal just now, from one quarter 
or another, of the ‘‘slackness” of trade. Different causes 
are of course assigned by different people (Zot homines, tot 
sententic), but whilst remembering that an inquiry into 
the matter comes rather within the province of the econo- 
mist than of the manufacturer, it must not be forgotten 
that there is one great principle to be borne in mind by 
every man, a principle which is universal and unfailing, 
the survival of the fittest. 

It is a law which no man, no community, can afford to 
forget, less now than ever, as the world gets more crowded 
year by year, and makes it a question of nation racing 
nation in the struggle for eventual supremacy. But this 
principle must be read aright. It is eminently one aiding 
truth and justice, for duplicity and laziness even in real 
life often recoil upon the guilty. Such a law does not 
strengthen the hands of the shammers and the unscrupu- 
lous. Such a law countenances not Manchester clayed 
goods, nor Sheffield goods of rotten steel, nor Staffordshire 
goods of unannealed and deceptive ware. It means 
solidity and honesty, or disaster and defeat in the race. 

Neither does it mean a happy-go-lucky state of affairs, 
for order exists in Nature, even in the warring of species 
against species. 

Can it be said that this principle is recognised by 
British manufacturers as a class? Is it that they are not 
far sighted enough to foresee the end of this shuffling and 
mole-spirited conduct of business? Can they not picture 
the day when British commerce shall be ousted from the 
markets of the world, overcome by the vast competition 
that even now is too painful in its effects? Will they sit 
content whilst they are being choked, aye, and when they 
are aiding in the process? What of their repute when 
these axes that will not cut, linen that will not wear, 
manufacturers that are not honest, are laid aside for the 
better, and more serviceable, even though dearer, articles 
of foreign manufacture? They will repent then, but they 
had better nerve themselves to adifficult task now, if the 
British nation is to perform the same offices for humanity 
in the shape of ruling the waves, and other useful works, 
during the next thousand years, as it has in the past. 
But, unfortunately, it is not a question so vaguely dis- 
tant, it is with a matter for the next fifty rather than the 
next thousand years that we have to deal. ; 

Can it be said that we are doing our utmost to be that 
race which is to survive in the struggle for existence ; can 
it be said that we are doing anything at all commensurate 
with our present position as the first nation in the world. 

Are our feeble and tardy efforts to direct emigration to 
our own colonies rather than to foreign lands, worthy of 
the favoured position which we hold? Are we sure that 
education, both technical and otherwise, is being pushed 
forward witha due regard to utility and the stern work 
of life, rather than to the theories of speculators and ex- 
perimenters? But these are social rather than com- 
mercial questions. Let us inquire, then, whether we are 
displaying the same amount of energy that other nations 
display, in bringing our goods into the markets of the 
world. What do our manufacturers know of the rising 
markets of China, Asia, Africa, Mexico, Central America, 
and South America ? What steps are they taking to secure 
a foremost position in these parts? How many of our 
manufacturers issue catalogues and circulars in any other 
language than their own? How many newspapers are 
= in British trade interests in foreign languages ? 

hey can be counted on the fingers of one hand. ow 
many of our many manufacturers ever think of heading 
their catalogues with lists containing approximate cost 
of carriage to all the principal points of the globe ; 
they are not so very numerous. But, no, they prefer 
to go on in the old, old way, printing all their in- 
formation in their dear ancient, but unmethodical lan- 
guage, quoting F.O.B. or F.O.R. without the faintest 
attempt at extracting the client from the mire of 
transport charges, for the most part profoundly igno- 
rant of all matters relating to foreign tariffs, save by 
an accidental acquaintance. Having, too, occasionally 
a large hankering after colonial trade, as being easy to 
manage, and but little respect for far-distant foreign cus- 
tomers. But a change must come to all this, or other 
nations will step in and secure all the prizes whilst we are 
reckoning the cost and groaning at the prospect of any- 
thing like complicated business. Read now what the 
German manufacturers are doing in Mexico, and this is 
but one of hundreds of instances. The report is from an 
American consul published in the American Exporter. 
The German merchants have agents—local distributors— 
understanding, of course, the Spanish language, who wait 
on the farmers, and explain the advantages of machinery ; 
in some cases they are furnished with samples. The 
— purchases are always made on time, four, six, to 
eight months, plus 5 or 10 per cent- The German firms 

opt this system, and find it succeed well. There are 
few British houses, we opine, that can boast of arrange- 
ments such as these, save for our own colonies. From 
every side comes the same tale. Diminished or non- 
developed state of British commerce, consequent on 
foreign competition, and still the apathy continues. 

Never should the British merchant rest till he has put 
himself abreast of the times. He must shake off his pre- 
judices, if he has any, and apply himself earnestly to the 
task of cultivating foreign trade; Ollendorfs should be 
his daily study ; tariffs, steamship, and railway charges 
his most frequent companions. Until this change has 
been wrought it will be hopeless to look for much brisk- 
ness in trade as a whole, and unless it takes place in how- 
ever modified a form, the industries of Great Britain will 
languish and gradually lose this hold save in a few re- 
stricted markets. For by and by our colonies will de- 

as developed, and with the aid 


velop as the United States 











of the fresh lease of energy which seems to be the lot of the 
colonist, will soon extend their present friendly rivalry to 
something more substantial and enduring. 

Ve are in a proud nation, so say our neighbours, 
well, we have good reason to be so; let us be careful 
that proper and legitimate pride does not degenerate 
into an apathetic vanity, which by declining to bemean 
itself by energetically meeting consuming nations half- 
way, lays the snare for its own downfall, rendered none 
the less bitter by the reflection that it is the follower of 
an honoured and prosperous past. 

In other words, we must awake to the fact that we 
have in no way risen superior to the risks of disregarding 
the law of 

SURVIVAL OF THE FITrEsT. 








GWYNNE v. DRYSDALE. 
To THE EprTor oF ENGINEERING. 

S1r,—I see in your last week’s issue a letter from Mr. 
John Gwynne, in which he states that the notice in your 
journal as to the decision in the above-mentioned case is 
unfairly stated. I am sorry, however, that I cannot 
agree with him in this view, although he may be naturally 
disappointed with the result of the trial. The judgment 
given was just what I expected, viz. : That Mr. Gwynne’s 
patent, as claimed, covers one mode of swivelling a cen- 
trifugal pump, substantially as described by his patent 
drawings and specification, but not all modes of swivel- 
ling. This latter he cannot claim, owing to the fact that 
a patent had been taken out for that purpose fourteen 
years before the date of his; and since then swivelling 
pumps have been freely advertised and made. 

As for the flange attachment pure and simple with pro- 
jecting strip or boss, and through bolts, this is a common 
practice, as every engineer knows, in attaching pieces of 
machinery together, such as couplings of shafts, hydraulic 
pipes, direct-acting pumps, steam cylinders, centrifugal 
pumps and their frames, &c., the latter as far back as 
thirty-six years ago. 

In view of these facts, it can hardly be remarkable to 
any one that the decision given by he Lord Ordinary 
ie pei with the assistance of the learned assessor 
(Professor P. G. Tait), should have been what was brought 
out by the witnesses on both sides and the models exhi- 
bited in court, viz.: That I had not infringed and had 
never intended to infringe Mr. Gwynne’s patent, but 
that I simply used the form of attachment which from my 
own experience I considered best. 

Yours truly, 
Joun W. W. Dryspate. 

Bon-Accord Engine Works, London-road, Glasgow, 

August 4, 1885, 








RAILWAY IMPROVEMENTS. 
To THE EpITor oF ENGINEERING. 

Sir,—I must again apologise for trespassing on your 
valuable space, but it will be sufficient to remark that if 
Mr. Gibbon is basing his correspondence upon a certain 
invention for jointing the ends of rails, as it now appears 
to me by his letter in your last issue, it is unnecessary to 
enter into further detail. 

Mr. Gibbon invites me to examine the ends of rails. I 
trust that that gentleman does not imagine that he is the 
first to discover the “‘indentation,” which, by-the-by, is 
not caused by ‘‘ weak jointing,” but by the end of one 
rail laminating, and as a consequence ‘ indentating” of 
the other, more from the result of rigidity than otherwise. 
To ‘‘ saddle, as it were, a rail on the top, and supported 
on the bottom and sides,” would add to the evil in every 
way; it would involve a double joint, i.e., a joint on 
either side of the saddle, and would not dispense with the 
‘* gap” which has to be allowed for expansion. 

Yours truly, 
ALBERT E, ADLARD. 








NOTES FROM THE SOUTH-WEST. 


Torpedo Boats.—The Lords of the Admiralty have taken 
into consideration the special character both of the hull 
and machinery of first and second-class torpedo boats, and 
have issued a series of regulations which provide that the 
officers in charge of these boats should constantly bear in 
mind that they are built of very thin steel, only ,; in. 
thick, and that the utmost care is required for their pre- 
servation. No portion of the hull of the boat should on 
any account be devoid of paint or any other anti-corrosive 
composition ordered to be placed on it. The whole of the 

aint or composition should be kept in good condition. 


he bottoms of all torpedo boats in the reserve, which are dull 


not in use, are to be coated with red lead only, and not 
with experimental composition. Wherever practicable, 
torpedo boats are to be hauled up or docked for examina- 
tion every two months, and the interval between such 
examination is never to exceed four months, The whole 
of the surfaces, both inside and out, should be carefully 
examined, and should the paint or composition be found 
defective on such examination, or at any other time, the 
places should be carefully cleaned and re-coated. To 
reduce the amount of corrosion toa minimum, should any 
of the inside of the vessel be bare of paint or composition, 
pieces of zinc are to be placed on the inside of the vessel, 
at about every 5 ft. or 6 ft. apart, as low down in the 
vessel as possible, so as to be immersed in bilge water, 
should there be any. The zinc should be in metallic con- 
tact with the frames of the vessel or other part of the 
structure if preferred, and the arrangements should be 
made under the advice of the Admiralty chemist. 


Cardif.—The steam coal trade has been quiet. The 








patent fuel trade has been fairly active, and the works 
are reported to be well supplied with orders. The iron 
ore trade has shown no alteration. Last week’s ship- 
ments comprised 141,484 tons of coal, 4775 tons of patent 
fuel, 382 tons of coke, and 1300 tons of iron. From Bilbao 
there arrived 11,047 tons of iron ore, and 220 tons came to 
hand from other sources, 


Gas at Taunton.—The Taunton Gas Company has de- 
clared a dividend upon its ordinary shares at the rate of 
7 per cent. perannum. The quantity of gas made during 
the past year shows an increase of 2,000,000 cubic feet, 
and during the last twenty years the production has 
doubled. In 1878 the price charged for gas was 5s. 6d. 
per 1000 cubic feet ; at the present time it has been re- 
duced to 3s. 6d. per 1000 cubic feet. 


Newport.—The steam coal trade has continued quiet, 
Shipments have not shown much alteration, but they 
mae be much increased. The manufactured iron and 
kindred trades have shown no material change. Last 
week’s shipments of iron comprised 2500 tons to Madras, 
900 tons to Valparaiso, and 300 tons to Rouen. Last 
week’s coal clearances a nounted to 53,508 tons. From 
Bilbao there arrived 18,493 tons of iron ore, and 5600 tons 
came to hand from other sources. 


Sanitary Reform at Merthyr Tydvil.—As a result of 
thirty years’ sanitary work at Merthyr Tydvil, the death 
rate from all causes has been reduced from 332 to 232 per 
10,000 ; the deaths of infants under one year from 80 to 
50 per 10,000 ; that from fevers from 21 to 33; that from 
phthisis, from 38 to 184; from diarrhea, from 11 to 3 per 
10,000, while the average age at death has been increased 
fron: 174 to 27 years. The cost of the structural works 
carried out, and of the professional and other labour em- 
ployed during the thirty years, has been : Works for 
water supply, 155,000/. ; works for sewers, sewage irriga- 
tion, and filtration, including the purchase of lands, 
105,000/. ; total, 260,000/. To this sum should be added 
charges for scavenging, gaslighting, paving, channelling, 
interest on money borrowed, and establishment charges, 
for the whole period, say, 240,000/. ; in all 500,000/. 


The Severn Tunnel.—Sir Daniel Gooch, chairman of the 
Great Western Railway Company, has ordered a special 
train for a day in the middle of September to take a party 
through the Severn Tunnel. 


Swansea Improvements and Tramways Company.—The 
half-yearly meeting of this company was held on Friday, 
Mr. ¥. A. Lambert, chairman, presiding. The report of 
the directors was adopted, and a dividend at the rate of 
6 per cent. was declared on the preference shares. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on Change at Middlesbrough, but like previous 
market days of late the amount of business transacted 
was very small, No. 3 Cleveland pig iron was still no- 
minally quoted 32s. per ton, f.o.b. Tees. There was no 
new feature, and the same depressed feeling which has 
prevailed so long was still manifested. The reports from 
other iron centres all indicated continued depression. The 
prospects for the autumn are most discouraging, but it is 
reasonable to expect that the exports will improve as 
usual at this time of year. Hematite pig iron remains 
dull at 42s, 6d. per ton for Nos. 1, 2, and 3, f.o.b., west 
coast ports. Owing to the slack and unsatisfactory state 
of the shipbuilding trade manufactured iron is rather easier 
in price. Ship plates are quoted 4/. 15s, we ton, and 
engles 41. 10s. less 24 per cent. at works, but for good 
a. specifications rather less money would be ac- 
cepted. 


The Make and Disposal of Pia Iron in Cleveland.— 
During the month of July the Cleveland Iron masters 
Association have had 97 blast furnaces in operation, 59 
being idle. The total make of all kinds of pig iron has 
reached 211,346 tons, which is an increase of 3,378 tons 
on June. The stocks now stored at 416,014 tons, an in- 
crease of 9889 tons on the previous month. The ship- 
ments of pig iron from Middlesbrough during July have 
only cE | a total of 67,413 tons, a decrease of 4404 
tons on the previous month. 

Engineering and ee bridge builders are 
still fairly well employed, and there is considerable 
eneral engineering workin hand. With regard to ship- 

uilding the prospects are worse again. At many of the 
yards on the northern rivers there is very little doing, and 
some establishments are closed for want of orders, 


The Coal and Coke Trades.—Coal and coke are still 
ull. 


The Salt Trade. —Messrs. Bell Brothers are reaping the 
reward of their being the first firm to work the salt 
deposits at Middlesbrough. This firm, having established 
chemical works on the Tees, are doing a large soda trade. 
The other companies who are sinking boreholes for salt 
in the Middlesbrough district are progressing with their 
work. Itis believed that the arrangements which are 
being made for developing the salt trade will result in this 
district becoming one of the most important centres of 
chemical manufacture. 








GERMANY AND Arrica.—A_ new steamship comprar for 
the German African trade has been organised in Ham- 
burg by the Woermanns and six other leading firms. 
The new company atarts with a capital of 150,000/., and 
it has bought five steamers from the Woermanns West 
African steamship line. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


‘tish Wagon Company, Limited.—The thirty-third 
oom ae rt and balance-sheet has just been issued. 
The company’s stock of wagons now stands at 9436. The 
balance standing to the credit of profit and loss account 
amounts to 23400. 6s. 7d., and out of this the directors 
propose to pay a dividend of 6 per cent. per annum on 
the paid-up capital of the company, free of income tax; 
to place 500/. to the reserve fund; and to carry the balance 
forward to the next half-year. 

Derby Tramways Company. —A large number of shares 
in this company are held locally. The annual meeting of 
the company was held in Derby on Tuesday. A balance 
of 2s. 6d. per share was declared. The report showed 
that the receipts for the half-year had been 3755/., against 
36201. in the corresponding period of 1884. The working 
expenses had been reduced from 2955/. to 29271. This 
enabled the directors to declare a dividend after the rate 
of 24 per cent. per annum, against 2 per cent. for the first 
half of 1884, and they believed that an improvement might 
be expected. 

Colliers’ Strike at Ilkestone.—Although the coal trade of 
the district is in such an unsatisfactory condition, the 
men here still refuse to return to work on the conditions 
offered by the masters. At a mass meeting last night 
they passed the following resolution: ‘ hat in the 
opinion of this meeting the masters are not warranted in 
yeducing our wages at the present time, considering that 
indirectly we have suffered fully 10 per cent. reduction 
since the advance was given in 1884, and therefore we de- 
cide to remain out on strike.” 


South Yorkshire and the Coal Disputes.—Now that the 
majority of the miners in this district have returned to 
work at the reduction of 10 per cent., full work cannot 
be found for the whole of them. Many of the pits are 
only working four days per week, and miners’ wages are 
therefore very low. In addition to having to submit to 
this result of the bad state of trade they have to pay off 
arrears into which they had got during the long struggle 
with the masters in the earlier months of the year. At 
Denaby Main a very deplorable condition of t -_ pre- 
vails. Where 1200 hands were employed in the pit 
previous to the great strike there are now only 550, and 
the majority of these are Staffordshire men, from whence 
fresh contingents are arriving every week. 


Tinsley Rolling Mills Company, Limited.—The annual 
meeting of the shareholders of this company was held 
yesterday. The report was adopted, and a dividend of 
74 per cent. free of income tax declared. It was also 
decided to transfer a sum of 210/. to the reserve account. 
Mr, G. Senior was re-elected director of the company. 

Wakefield Rolling Stock Company, Limited.—Y esterday 
afternoon an ordinary half-yearly meeting of the share- 
holders in this company was held at Wakefield. Alder- 
man Watson presided, and moved the adoption of the 
report, which recommended the payment of a dividend 
after the rate of 4 per cent. perannum. The report was 
adopted. 


Barnsley and Improvements.—Owing to the unconcern 
of most of the inhabitants and property owners in New- 
street, Barnsley, the projected town’s improvements in 
the locality have been dropped. At one time the supply 
of water to the town was a matter of concern. It is now 
officially reported that since the borough surgeon took 
charge of the management of the water in 1881, the E 
tion has much improved, and there is no fear of anything 
but a steady continuous supply. 


Staple Trades.—If anything the cutlery trades are 
worse than when we last reported, Australian uire- 
ments having fallen off again very considerably. This is 
not to be wondered at considering the recent low realisa- 
tions on wool. There are expectations of a better African 
trade owing to the reopening of business with the Gambia 
settlements, a business that had suddenly collapsed 
through the interference of the French. Silver and 
electro-plate houses are doing a light amount of work, and 
at least one half the hands are idle. A noticeable feature 
in connection with the fall in wool, is the fact that 
notices have been given toa great number of the sheep- 
shear makers in Sheffield, as their services are no 
longer required. It is not a question of a reduction in 
prices but of absolute dismissal. It is known that there 
are large stocks of sheep shears in Melbourne, Sydney, 
Brisbane, and the commercial centres of New Zealand. In 
the iron market the utmost dulness prevails, and few of 
the smelting firms can point to a profit on working Bes- 
semer steels, for sheets and bars are selling fairly 
well, but there is no pressure of work in — de- 
— In cast steels the call is principally for 

st qualities for special tool purposes, and the pro- 
duction of these is confined to a few special houses. 
Some good lines are also in hand for cast sheets for pen 
aoe and other light work, buyers being principally 

irmingham houses. Travellers in Norway and Sweden 
have found so far a very slack market, and prospects are 
not encouraging in Russia, either in the heavy iron and 
steel departments or in the calls for files, edge tools, and 
steel. it must be remembered that during recent years 
much local capital has been transmitted for the develop- 
ment of the iron and steel industries of Russia, the work 
being under the superintendence of the sons of some of 
the leading merchants here, and it is now rumoured that 
shortly py Aen armour-plate mill will be started in the 
southern portion of the empire named, towards the success 
of which some local influence willbe {brought to bear, 
together with money. The engineering branches are all 
short of work, and with little prospect of improvement 
until the autumn, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again backward last Thursday, and prices declined 
another penny per ton. There were transactions during 
the forenoon at 41s, 3}d., 41s. 44d., and 41s. 4d. cash, 
also at 41s, 5d. and 41s, 54d. one month, with sellers at the 
close at 41s. 4d. cash, and 41s. 5d. one month, and buyers 
offering 3d. per ton lower. Inthe afternoon business was 
done at 41s. 34d. and 41s. 3d. cash, also at 41s. 44d. and 
41s. 4d. one month, the close being sellers at 41s. 34d. 
cash and 41s. 44d. one month, and buyers at 4d. less per 
ton. Friday’s market was also dull, and a decline in 
prices similar to that of Thursday took place, the week 
closing with a fall of 34d. for the closing quotation on the 
previous Friday. Business was done on forenoon ’Change 
at 41s. 24d. and 41s. 3d. cash, also at 41s. 34d. and 41s. 4d. 
one month, with buyers at the close offering 41s. 3d. cash 
and 41s. 4d. one month, and sellers wanting 4d. per ton 
more. Transactions took place in the afternoon at 41s. 3d. 
and 41s. 24d. cash, and the close was sellers at 41s. 4d. one 
month, and buyers at 41s. 34d., with the cash price nomi- 
nally 41s. 24d. As Monday wasa Bank Holiday there was 
no meeting of the ‘‘ iron ~~ either forenoon or afternoon. 
The warrant market was dull at the opening yesterday, 
with even lower prices than those of last week; but a 
recovery took place, and the close was 4d. per ton better. 
Business was reported in the morning at 41s, 2d. and 
41s. 24d. cash, and at 41s. 3d. to 41s. 4d. one month, the 
market closing with sellers at 41s. , cash and 41s. 4d. 
one month, and buyers at 4d per ton lower. Inthe after- 
noon there were transactions at 41s. 3d. cash and 41s. 4d. 
one month, and the market closed with the cash price 
nominally at 41s. 3d., buyers offering 41s, 4d. one month, 
and sellers asking 4d. per ton higher. Rather better 
prices were obtained to-day up to 41s. 34d. and 41s. 4d. 
cash and 41s. 44d. and 41s. 5d. one month in the fore- 
noon, while at the close in the afternoon sellers were 
wanting 41s. 5d. cash and 41s. 6d. one month, with 
buyers at 4d. per ton less. The pressure for warrants in 
the early part of last week having subsided after the 
‘* bears” got supplied, the prices receded, and the feeling 
became decidedly duller. It was thought by some persons 
that an improvement in trade might looked for 
after the holidays, but the hope that was entertained 
has not been realised; indeed, so far there seems to 
be even less business doing. A few orders for autumn 
shipment have ‘been received from the Continent, 
but generally speaking the reports coming to hand alike 
from the Continent, the United States, and Canada are 
still very discouraging. The latest report from New York 
states that the market for Scotch pig iron is stagnant, 
and that in some instances sales have bon made at cost 
price. Southern iron is displacing Scotch for experiment, 
and ina number of cases the results are favourable to 
the former, while in others the earlier results have not 
been sustained. Makers of special brands are, as a rule, 
easy in price, on account of the smal] shipments, while 
g.m.b. iron is in less request, and a considerable quantity 
of it is therefore going into store. During last month the 
stocks in the public warrant stores increased to the extent 
of 9311 tons. There are now ninety-two blast furnaces in 
actual operation, one having been blown in at Gartsherrie 
Iron Works and another at Glengarnock Iron Works. 
At this time last year ninety-five furnaces were blowing. 
Over the past month there was an average of five furnaces 
fewer in blast than in the corresponding month of last 
year, and the production of pig iron was lessened about 5000 
tons. The shipments from Scotland fell off about 10,000 
tons during July, as compared with those of July, 1884. 
Last week’s shipments amounted to 7598 tons, as against 
9571 tons in the preceding week, and 9544 tons in the 
corresponding week of last year. The United States 


took 950 tons; Germany, 942 tons; Belgium, 495 tons ;| be 


Australia, &c., 640 tons; Canada, 415 tons; Italy, 
400 tons ; Holland, 310 tons ; China and Japan, 355 tons; 
Spain and Portugal, 206 tons; India, 250 tons; France, 
110tons. The stock of pigiron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
611,871 tons, as compared with 610,052 tons yesterday 
week, showing an increase of 1819 tons over the week. 


The Locomotive Trade.—It is stated that a large contract 
for locomotives has been placed with Messrs. Neilson and 
Co., of the Hyde Park Locomotive Works, Glasgow. 
The order is for fifty engines, which are intended for one 
of the East Indian railways. With the work already on 
hand, this order will afford constant employment for a 
large number of skilled workmen throughout the year at 
the Hyde Park Works. The other locomotive works in 
the Glasgow district, however, are not so well off, and of 
late there has been a considerable reduction in the number 
of hands employed. In the shipments of machinery, &c., 
for the Clyde, reported last week, there were included six 
locomotive engines and tenders for Sydney, of the value 
of 13,500/., and four for Calcutta, valued at 10,800/.-—the 
total being 24,3007, 


Clyde Shipbuilding Trade.—The monthly output of new 
shipping on the Clyde has now reached very diminished 
Proportions, but orders are being received from time to 
time which seem to be about —_ in tonnage to the 
vessels being completed. For the month of July the 
output was only 10,048 tons, or one-third of that of July, 
1885, but still 1348 tons in excess of the output in July, 
1879. The very small output of last month was doubt- 
less much due to thelong holiday period granted at many 
of the shipbuilding yards. From ten to fourteen days’ 
holidays was given in a number of instances, instead of 
five days in some recent years, Over the seven months 
of the year-—January to July, inclusive—the number of 
vessels launched was only nine under the number for the 
same period of 1884 and 1883, but considerably over the 





numbers launched in the corresponding seven months of 


several preceding years. In the tonnage, however, there 
was a falling off to the extent of 59,635 tons as compared 
with that of the same period in 1884, and of 114,172 tons, or 
fully 50 per cent., as compared with the same seven 
months of 1883. But this year still keeps ahead of 1879, 
the output in the past seven months being 111,958 tons, as 
against 103,500 tons over the same period of 1879. Last 
month’s launches included the torpedo cruiser Scout, 
1430 tons displacement, built for the British Admiralty 
by Messrs. James and George Thompson, and six 
mahogany steam tenders of 30ft. each for accompanying 
the merchant cruisers in the service of the Admiralty. 
Two steam dredgers were launched during the month, but 
otherwise there were no steamers of special importance. 
Three large sailing ships, ranging from 1300 tons to 1600 
tons, were put into the water during the month. 


Contract for Powerful Marine Engines.—In connectioa 
with the foregoing items of news referring to the shipbuild- 
ing trade on the Clyde, it may be mentioned that Messrs. 
Robert Napier and Sons have been successful in securin 
orders for the construction of engines of 12,600 indicate 
horse-power, and fourteen boilers for the Russian war 
vessel Sinope, now in course of construction at Hartlepool. 
These engines, which have been designed by Mr. A. C. 
Kirk, of the firm, are the largest of the triple expansion 
type yet ag age for a war ship, and practically, if not 
absolutely, the most powerful engines of any kind yet 
made. This splendid order will keep Messrs. Napier’s 
engineers busily employed for a couple of years. 

Tenders for Composite Gunboats.—About half. a dozen 
— shipbuilding firms have recently tendered to the 
Admiralty forthe construction of four composite gunboats 
of 150 ft. in length, with engines of 1000 indicated horse- 
power. 








LAUNCHES AND TRIAL TRIPS. 

Tue Albert, one of five twin-screw steamers of shallow 
draught, built by Messrs. Thornycroft, of Chiswick, for 
service on the Nile, has made her official trial at the 
measured mile at Long Reach, on the Thames. The 
dimensions are: length, 140 ft., beam, 21 ft., draught 
of water, 1 ft. 4in. forward and 2 ft. l}in. aft. The 
contract speed was 12 miles in light trim. The trial 
showed a speed of 17} miles with both screws at work and 
13} miles with one screw only. The Albert is divided 
into numerous water-tight compartments and the machi- 
nery is protected by bullet-proof steel plating. 

The Amazon, a fine steam yacht of the following dimen- 
sions, built by Messrs. Day, Summers, and Co., o 
Northam, to the vg of Mr. Dixon Kemp, has lately 
run a trial in the Solent with very successful results. 
The length on low-water level is 83 ft. ; beam, 15 ft. 6 in., 
and displacement 77 tons. The engines are compound 
condensing, with cylinders 10 in. by 20 in. in diameter by 
16in. stroke. The boiler is 8 ft. in diameter, and7 ft. 6in. 
long. The grate area is 24 square feet, and the heating 
surface 509 square feet. The propeller is 6 ft. in dia- 
meter, with 7.1 ft. pitch, the blade surface being 8.5 
square feet. With 100 1b. pressure, and 26 in. vacuum, 
and 164 revolutions, 124 horse-power was developed, the 
speed being 10.49 knots. The draught was 8 ft. 3 in. aft, 
and 5 ft. 6in. forward. The yacht is unusually fine aft, 
and isa very handsomely modelled craft. 

A lightship, the second of three ordered by the Elder 
Brethren of the Trinity, was launched on Saturday 
from the yard of Messrs. C. Hill and Sons, Hotwells, 
Bristol. The first of the lightships was launched about 
two months since, and preparations have already been 
made to commence the third. These vessels are of a 
costly character, the material used in their construction 
ing oak, teak, and copper, with iron beams, and 
stringers. The length of each is 103ft.; the breadth 
24ft. 2in. ; and the depth 12 ft. 2 in. 





FRENCH Ralts ror Brazit—The Steel Works Company 
of France has secured an order for 4000 tons of steel rails 
for Brazil. 

QUEENSLAND Raitways.—The first section of the Logan 
line is now nearly ready for opening, and it is anticipated 
that in the course of a month arrangements will be made 
for running passenger and light s traffic to Beenleigh. 
The non-completion of the bridge over the n, which, 
however, forms a part of the second section, stands in the 
way of a final opening to Beenleigh, but passengers will 
cross on a foot-bridge until this is finished. The work 
has been delayed for want of material from England, but 
there are now four cylinders in place, and the work is 
going on satisfactorily. The rails are laid on the second 
section for a distance of five miles, and the line will be 
completed to Beenleigh, with the exception of the bridge, 
in a few weeks. All the cuttings and banks on the Been- 
leigh branch are now finished, and the Logan village 
branch is ready for the rails up to seven miles. On the 
second section of the Kilkivan branch the earthworks are 
well forward, and the work of preparing the surface to 
receive sleepers and rails has been commenced ; nearly 
one-fourth of the fencing is completed, and the material 
for another fourth is on the line ; only one of the concrete 
culverts remains to be built. There is sufficient ballast on 
the line to complete the section, and one half the required 
number of sleepers is in store. Platelaying will shortly 
be commenced. The construction of the second section 
of the Brisbane Valley branch has just been commenced, 
and the contractors are arranging to begin the bridgework 
shortly. On the Western line the bridge over the Maranoa 
has just been completed, and trains now use it, running 
through to Mitchell. The rails are laid for about 18 miles 








beyond that town. 
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THE PATENT LAW. 

THE post of Comptroller-General of Patents, 
Designs, and Trade Marks is one it is not by any 
means easy to fill, More than thirteen years ago, 
in their evidence before the Select Committee of 
1872, the late Mr. Thomas Webster, Q.C., F.R.S., 
Mr. Lloyd Wise, and others, supported the view 
that the business of the Patent Office should be 
under the supervision of a commission comprising 
members with technical and scientific knowledge. 
The late Master of the Rolls and Sir Ralph Lingen, 
in their report—never made public—expressed the 
opinion that the chief of the Patent Office (under 
the then existing Commissioners) should bea gentle- 








man in the vigour of life, equal to the control of a 
large office, with sufticient legal and scientific expe- 
rience to be able to watch intelligently the opera- 
tion of the Patent Laws, and to advise the 
Commissioners of Patents on the adaptation, from 
time to time, of their office to the duties created 
by those laws. 

How far the gentleman who now occupies the 
position of Comptroller complies with this standard 
it is not our object at present to consider. Suffice 
it to say that he has wisely shown a disposition to 
seek, and be guided by, the advice of those possess- 
ing experience in patent matters ; a course he might 
adopt, as we believe with public advantage, to a 
much larger extent in the future: and that if he is 
only careful not to attempt too much, and not to 
delegate an undue share of his authority to others 
less judicious than himself, and seemingly more 
anxious to attempt that which the department is 
not able to carry out—no doubt the business of the 
Patent Office may be carried on without greater 
friction than might be expected to arise if it were 
placed under the control of a person such as indi- 
cated by the late Master of the Rolls and Sir Ralph 
Lingen. We say this advisedly. There are two 
sides to every question. And it is only needful to 
have a little experience of the trouble met with in 
certain foreign countries—notably Germany—to 
realise forcibly what a serious amount of needless 
expense, irritation, delay and injustice may result 
from the placing of large powers in the hands of 
persons ostensibly learned, but who too frequently 
turn out, in practice, much more than proportion- 
ately arrogant, arbitrary and crotchety. 

A glance at the past will show conclusively that it 
will be generally advantageous to the public should 
the authorities work with, rather than in opposition 
to, the body of patent agents. With the future of 
this body we have no concern whatever, save and 
except upon public grounds. What we have said 
before we repeat now ; if the existence of the pro- 
fession is a public evil, or even is of no utility, by 
all means let it be swept away. But the great 

ublic utility of the profession is only too apparent 
rom a glance at what it has done in the interest of 
all concerned, directly or indirectly, in the protec- 
tion of inventions and the like. The Institute of 
Patent Agents, of which Mr. John Imray, M.A., 
is president, and Mr. William Carpmael vice- 
president, is the representative body of the pro- 
fession. In it are included all the leading prac- 
titioners at home and abroad. Reference to some 
of the work done by the Institute since its incorpo- 
ration in 1882 will afford interesting proof of the 
impartiality with which the profession has striven 
to improve the law and practice, quite regardless of 
the mere interest of its members. Thus it helped 
greatly to bring about the elimination from Mr. 
Chamberlain’s Bill of a sub-section we had from 
time to time very strongly opposed in the interest of 
inventors. We allude to the provision for exami- 
nation and report whether an invention sought to 
be patented was proper subject-matter for a patent. 
Had that become law it would have placed intend- 
ing patentees under serious disabilities ; although, 
on the other hand, it would have afforded to able 
patent agents a very rich harvest ; because even 
those inventors who think themselves competent, 
and are now able to get patents without professional 
aid, would then have been driven to resort to agents 
to pull them through the first stage. 

An official requirement calculated to be remu- 
nerative to the profession, but embarrassing to 
applicants, has been consistentiy opposed by the 
Institute. We allude to the unreasonable rule that 
compels the applicant for a patent to furnish a 
special small drawing for the Illustrated Journal. 

The abstract had for a time to be also supplied 
by the applicant, but at length the repeated objec- 
tions to this proved availing, and the Patent Office 
now does this much of its own work, in a fashion. 

Before Mr. Chamberlain’s Bill became law, the 
Council of the Institute endeavoured to get the 
clause relating to the amendment of specifications so 
altered that if a patentee, acting without advice, 
put his claims in such a form as not really to cover 
his invention, the error might be corrected, so long 
as the claims, as amended, did not cover an inven- 
tion substantially larger than, or substantially 
different from, that originally described in (as 
distinguished from claimed by) the specification. 
However, this alteration in the Bill was not made 
by Parliament, so that the powers of amendment 
are still very limited. 

It was at the instance of the Institute that a 





proviso was inserted in the Act of 1883 for warning 
an applicant of a conflicting application pending at 
the same time as his own. How far this most useful 
provision has been effectively carried out in practice, 
however, is a matter for which the Institute is not 
accountable. 

Many other points might be mentioned to show 
the valuable services rendered by the profession to 
inventors and the public at large, not only by their 
suggestions for alterations in the Bill during its 
passage through Parliament, but also by their 
advice and suggestions afforded (since the passing of 
the Act) to the Board of Trade and to the Patent 
Office authorities. 

Space, however, compels us to restrict our further 
remarks on the present occasion to the latest attempt 
to improve the law, for which the public are mainly 
indebted to the profession. It is embodied in a Bill 
to amend the Patents, Designs and Trade Marks 
Act, 1883, prepared and brought in by Sir Farrer 
Herschell and Mr. Holms. This Bill comprises five 
sections. The first is merely formal, relating to the 
construction and short title. The second is to 
remove doubts that have arisen as to the nature of 
the declaration to be made by an applicant for a 
patent, and provides that it may be either statutory 
or not. The third séction is of high importance. 
Under the existing law a complete specification is 
required (by section eight) to be left within 
nine months, and (by section nine) to be accepted 
within twelve months, from the date of application, 
and a patent is required (by section twelve) to be 
sealed within fifteen months from the date of appli- 
cation. As we have before pointed out, the 
existing law in this particular is less advantageous 
than that it has superseded, because under the Act 
of 1852 there was power to extend the time for 
filing a specification and sealing a patent. The 
Bill before us provides that a complete specification 
may be left and accepted within such extended 
times not exceeding one month and three months 
respectively after the said nine and twelve months 
respectively as theComptroller may, on payment of 
the prescribed fee, allow ; and where such exten- 
sion of time has been allowed a further extension 
of four months after the said fifteen months shall 
be allowed for the sealing of the patent ; and the 
principal Act shall have effect as if any time so 
allowed were added to the said periods specified in 
the principal Act. 

The present practice with respect to abandoned 
provisional specifications is most embarrassing. They 
are not printed, nor are they destroyed, or kept 
secret, or allowed to be inspected free of charge. 
An intending patentee is not safe fif he makes a 
search without inspecting every provisional speciti- 
cation that might possibly have a bearing upon his 
invention. In the case of some classes of inventions, 
the number of abandoned provisional specifications 
—already large—will, in the course of a few years, 
become simply enormous. This is a point to which 
we have before now called attention. According 
to present practice, to make a search complete by 
inspecting the abandoned provisional specifications, 
there has to be paid, in respect of each specification 
examined, a fee of one shilling. This makes a search 
in many cases very costly. Moreover, the effect 
upon a subsequent patent of a provisional specifi- 
cation that is not printed and sold, but which can 
be seen on payment of a fee, though it may not 
have been inspected by any one of the public before 
the date of such subsequent patent, isa point upon 
which much might be said. It would be difficult to 
show that any public advantage results from the 
present arrangement ; it would be as easy to prove 
serious disadvantages and inconvenience. as results 
of it; hence we are glad to find it provided in the 
Bill before us that where an application for a patent 
has been abandoned, or become void, the specifica- 
tion, or specifications and drawings (if any) accom- 
panying or left in connection with such application, 
shall not at any time be open to public inspection or 
be published by the Comptroller. Section 5 is to 
substitute the words ‘‘date of the application” for 
the words ‘‘ date of the protection obtained” in sub- 
section one of section 103 of the Act of 1883, 
which relates to international arrangements. The 
effect will be to give in this country priority as 
from the date of a previous application abroad, in 
respect of an invention, &c., for which protection 
shall have been sought in some other state of the 
International Union, before being applied for here. 

We should like to have seen in this Bill some pro- 
vision giving effect to the suggestion of one who 
was the legal authority of his day on patent 
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matters, whose masterly and exhaustive treatise on 
the law of patents has not been equalled by any 
other that has ever come under our notice (and we 
have seen many). Weallude to the late Mr. W. M. 
Hindmarch, Q.C. He was, as we have on former 
occasions stated, one of the Commissioners ap- 
pointed more than twenty years ago to inquire into 
the working of the law relating to letters patent 
for inventions. 

In view of his special familiarity with the subject, 
it is not surprising that he issued a separate report 
(dated 29th September, 1864). In it he pointed out 
that then(as is still the case) applications for patents 
and for leave to enter disclaimers and memorandums 
of alteration, as well as oppositions to such applica- 
tions, were generally conducted by persons called 
patent agents. Some patent agents were persons of 
skill and probity, but as every person who could 
obtain employment was at liberty to act as a patent 
agent, the consequence had been that grossly 
incompetent and fraudulent persons had acted 
as patent agents, to the great loss and injury 
of unwary inventors induced to employ them. 
Patent agents, he added, were not subject to the 
control of any court or other authority, and there 
were, therefore, no adequate means of punishing 
them for malversation or gross incompetence. The 
right of persons to act as patent agents, without 
being admitted solicitors or officers of the Court of 
Chancery, had been too long established to be taken 
away, at all events, so far as respects persons already 
in practice. 

But Mr. Hindmarch recommended that the names 
of all the patent agents then in practice should be 
registered in the oftice of the Commissioners of 
Patents, and that no person should thereafter be 
permitted to practise as a patent agent until ex- 
amined by some competent authority, in order to 
ascertain his competency ; that all persons so re- 
gistered as patent agents should annually obtain 
certificates of their right to practise, and should be 
made liable to be punished for misconduct by the 
Lord Chancellor or the Master of the Rolls. 

Why has such an important recommendation, 
from one at once so eminently qualified to advise 
and so absolutely disinterested, been 
neglected by one Government after another ? 

Not very long before the passing of the new law, 
in a memorial to the then President of the Board 
of Trade, it was urged that Her Majesty’s Govern- 
ment should introduce a Bill providing, inter alia, 
for registration of patent agents and their removal 
from the register in the event of misconduct. That 
memorial bore the names of something like four 
thousand signatories, from the titled man of science, 
down to the journeyman mechanic. 

Most of its recommendations were adopted in 
spirit in the new law. Why then was the suggestion 
as to registration of patent agents disregarded ? 

For two reasons, we opine, both of them equally 
insufficient. First, because according to one narrow- 
minded view, some persons might perhaps erro- 
neously consider the placing of patent agents under 
control incompatible with the spirit of free trade, 
just as some consider it contrary to free trade to 
grant patents at all. 

Such reasoning, if carried to its logical conclusion, 
would prebably bring about the abolition of the re- 
gistration of physicians, surgeons, lawyers, dentists, 
chemists, cabmen, omnibus drivers, and so on, ad 
infinitum. Another reason, equally fallacious, was 
doubtless that the law was ostensibly being so 
radically altered, and the practice so vastly sim- 
plified and improved, that every inventor would be 
able to do his own work, and thus be independent 
of a class of practitioners represented as being every- 
thing they ought not to be. For, be it remembered, 
the late President of the Board of Trade on at least 
one occasion made some very rash assertions which, 
if richly deserved by some disreputable persons pro- 
fessing to act as patent agents, were certainly not 
applicable (as the public would infer) to the profes- 
sion in general. Indeed his remarks, if they had 
any value at all, were such as to show the desirability 
of legislation respecting patent agents for the pro- 
tection of those he appeared so very anxious to take 
care of. 

It will puzzle some to conceive why the patent 
agents have not, like the lawyers, doctors, chemists, 
dentists and others, looked more closely after 
their own interests, and less after the interests of 
those whom Mr. Chamberlain made such a pretence 
of helping. We must not be misunderstood. By 
all means let inventors have every reasonable 
facility of taking out their own patents at their own 
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risk. We do not advocate any course that should 
restrict their convenience or free action in this par- 
ticular. We simply desire to see justice done to 
the many worthy members of an honourable profes- 
sion, and additional safeguards provided for the 
protection of innumerable inventors and other 
persons who may otherwise be sufferers. 








SLIDING SCALES IN THE IRON 
TRADE. 

THE arrangement of a new sliding scale in the 
manufactured iron trade of the north of England 
has on this occasion been a matter of great difficulty. 
Its desirability has been urged on the trade for suc- 
cessive months by arbitrators and others, and there 
has been a general but not quite universal agree- 
ment in the view that it is needful inthe interest 
of the trade. The difficulty has arisen on what 
seems at first sight a small matter. Our readers 
know that ‘‘shillings for pounds” was an old maxim 
in relation to wages in the manufactured iron 
trade ; and that later it has been altered to ‘‘shil- 
lings for pounds and a shilling over.” That is, at 
first every pound received as the price of iron, car- 
ried a shilling in wage tothe puddler ; but later the 
shillings thus received had an additional one added. 
Thus, under the older standard, iron at 7/. per ton 
would give 7s. per ton as the wage of the puddler 
(in addition, of course, to any prize-money or 
other extras) ; whilst under the latter rule, iron at 
7l. per ton would give 8s. per ton wage, also in 
addition to any extras. But in several recent set- 
tlements in the north of England, a tendency has 
been shown to increase that addition to the shil- 
lings. There have been reasons for this: the iron 
has onthe whole tended downwards in price ; and 
at times there has been a distinct movement 
towards the inclusion of more of the lower-priced 
classes of iron, and thus less in proportion of the 
higher. In the contemplation of wages settlements 
these things have been taken into account, and it is 
in part due to this that the overplus—the sum added 
above the shillings—has been increasing. The 
chief part of the difference now is as to the amount 
of that sum to be added--whether after the ‘‘ shil- 
lings to pounds,” there is to be added one shilling 
and sixpence, or two shillings, or some intermediate 
sum. And it is to this chiefly that the delay in the 
formation of a new sliding scale is attributable. 
When it is remembered that the difference between 
the extreme points is sixpence per ton, and that 
that amount would be repeated some hundreds of 
thousands of times in a year, the importance of the 
difference will be appreciated, whilst the mere 
statement of detail does not allow it to be so. 

There is ground for the contention that the sum 
to be added should be increased, because there has 
been, when periods of some duration are considered, 
a distinct downward tendency in the price of the 
manufactured iron—the highest price in one decade 
is usually less than the highest in its predecessor, 
and so with the lowest price. If there is the same 
comparative work in the manufacture of the iron, the 
proportion of wage in the earliest period would 
scarcely be a fair one in the later. If all the iron 
made were made into plates, the puddler might fairly 
take a slightly less wage per ton from the realised 


the conduct and the contentions of the two parties 
to the projected scale, though we believe that it is 
too fully considered, considered, that is, at greater 
length than it needs, when the other factors are 
taken into account. For, when we remember that 
the addition has been rather considerably increased, 
and that there is now an enlarging competition with 
the products of steel plates and angles, we must 
acknowledge that with the low prices there is a very 
much lessened ability on the part of the employers 
in the manufactured iron trade to pay an increased 
proportion for labour, and there is also less desira- 
bility to make that payment. In the truest interest 
of the workmen in the iron trade, it is not needful 
nor desirable that the cost of iron should be main- 
tained more than is essential, because the advance 
of the steel age is thereby promoted with greater 
rapidity than it would otherwise, and thus there is 
a lessened demand for labour in the iron mills. To 
grasp at the shadow whilst the substance is in danger 
is proverbially unwise, and hence it follows that the 
straining to receive the utmost addition to the sum 
total may assist in the diminution of the volume of 
work which flows into the mills now. 

The chief point which needs to be urged on both 
the employers and the workmen now, is that the 
loss to the trade as a whole is greater than the gain 
to either of the sections. Just now the workmen 
receive more than the sum proposed to be added 
on the part of the employers ; but this is because 
there has been no reduction since the arbitration 
of last year, and because the rate of wages then 
determined on, rules, whilst the selling price of the 
iron has declined and somewhat seriously in the 
interval. Unless a scale is agreed upon, some 
reduction of wages will be found to be impe- 
rative, or there will be a further determination of 
orders for shipbuilding material to the steel mills. 
It is in the highest degree needful that there should 
be a settlement of the basis of the rate of wages, 
and the continuation of the present method of 
drifting would be dangerous to the best interests of 
the trade. The mere question of afew pence more 
or less is small when viewed in contrast with that, 
and the sooner that this view is accepted on the 
part of both the contending sides the better. It 
would be easy to take the average of the sums 
that have been added over the last six or eight 
years, or over any given period, and if that were 
done some settlement might be speedily arrived at 
of a question which is interfering with the trade in 
a rather serious manner. 





THE WEATHER OF JULY, 1885. 


TuE weather of July in the British Isles has been 
uniformily fine, and the latter portion bright and 
warm. Proctor says the two features of our climate 
which may be most depended on are heavy rain in the 
last fourteen days of July and serene weather during 
second week of November (vide Knowledge, April 10, 
1885), and the month just past is a striking illustra- 
tion of the futility of such forecasts. The mean 
atmospheric pressure and temperature at extreme 
positions to which the Isle of Man is central were as 
follows : 
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the production, and these plates sold at 10s. 6d. per 
ton on the average more than the angles. Hence, 
apart from other considerations, there is some 
reason for the alteration of the basis. If we now 
go a step further, we may show what the proportion 
of the different classes of iron sold in the north of 
England was and is. The following table shows 
this for middle periods in each of the years named : 


1874 1885 
Rails 44.41 -96 
Plates 31.72 59.58 
Angles 15.97 22.44 
Bars... 7.90 17.02 
100.00 100.00 


This is more than a mere statistical difference ; it 
is one which affects the proportionate price, and 
therefore may fairly be held to affect the proportion 
of that price, which labour receives under a sliding 
scale, and it is this factor which is now influencing 








The distribution of rain in amount and fre- 
quency may be inferred from the following results : 














Places. Rainy Days. | Amount. PR cg. coal 
in. in. 
Sumburgh 23 2.74 above 0.68 
Scilly .. 12 0.89 below 1.07 
Valencia 13 2.87 » 0.72 
Yarmouth 6 0.48 + 2 





The daily general directions of the winds over 
these islands give a resultant from W. by S., and 
the normal resultant is W. The distribution of 
mean pressure and temperature accord with the 
resultant wind. Atmospheric pressure was much 
above the normal, and in correlation the rainfall 
was much below, though the mean temperature was 
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normal. The north and west districts had the 
lowest pressure, the lowest temperature, the most 
rain, and the least fine weather. Over the greater 
part of England the deficiency of rain has been 
very serious. On the 12th, 1.18 in. of rain was 
measured at Sumburg. About 9 p.m,, the 13th, 
very heavy rain fell over north London for about 
twenty minutes, ceasing after several flashes of 
lightning and loud thunder had occurred. The 
lowest barometer, 29.6, occurred on the 19th; the 
highest, 30.5, on the 22nd. The atmospheric pres- 
sure from the 21st to 3lst was remarkably uniform 
and steady. The lowest temperature, 33 deg., was 
recorded at Llandovery on the 13th, the highest, 
89 deg., at Loughborough on the 25th and 26th. 
A reckoning of the weather notations gives 15 clear 
days to the east of England, and only 7 to Ireland ; 
8 overcast days to the east of England, and 17 to 
Ireland; for the other districts the numbers are 
intermediate. Fog prevailed in north-west Eng- 
land on six days. During the five weeks ending 
August 3rd the duration of bright sunshine esti- 
mated in percentage of its possible amount was 
40 for these islands generally, for Channel Isles 60, 
south-west England 47, south England 46, central 
England 44, north-west England 43, east England 
40, east and west Scotland 39, south Ireland 35, 
north-east England 31, north Ireland 30, north 
Scotland 27. 


ROBERT F. FAIRLIE. 


WE record, with regret, the very sudden death, 
on Friday the 31st ult., of Mr. Robert F. Fairlie, 
an engineer whose name has been for so long a 
period before the public in connection with the 
problem of economical railway construction and 
transportation. After completing his professional 
education, Mr. Fairlie, at quite an early age, 
entered upon active practice ; in 1853 he was engi- 
neer and general manager of the Londonderry and 
Coleraine Railway, and subsequently he — an 
important position with the Bombay and Baroda 
Railway Company. It is now about twenty years 
since Mr. Fairlie brought into use the first locomotive 
with which his name is associated, and the principle 
of which is now too widely known to require any des- 
cription. The first engine, called the ‘‘ Mountaineer,” 
was built for the Neath and Brecon Railway by 
Messrs. James Cross and Co., of St. Helens, in 1866. 
This engine had eight wheels coupled, 4} ft. in dia- 
meter, and grouped under two bogies. The cylinders, 
four in number, were 15 in. by 22 in. stroke, and the 
weight was about 46 tons. Shortly after the comple- 
tion of this engine, several others were built for the 
Venezuelan Central Railway, but as that line was not 
finished, they were set to work on other railways; 
and during the early years of the Fairlie patent 
a considerable number of locomotives were con- 
structed for working railways of the ordinary gauge. 
It soon became evident that an enormously increased 
hauling power was obtained, so that longer and 
heavier trains could be handled, while, at the same 
time, the greater adhesion of the engine adapted it 
for climbing steep gradients, and its short wheel 
base enabled it to traverse sharp curves. It fol- 
lowed as a natural sequence of ideas that, if the 
capacity of an ordinary railway could be so much 
augmented by means of this type of locomotive, 
lines of a narrower gauge and cheap construction— 
that is, with heavy gradients and sharp curves— 
could, if worked with Fairlie engines, be made 
equal to the demands of a heavy traffic, and that 
by reason of a reduction in first cost, railway ex- 
tension in new countries or in poor districts could 
be largely facilitated. To the solution of this 
problem, Mr. Fairlie addressed himself with all the 
energy for which he was remarkable, and he was 
not long in triumphantly demonstrating the sound- 
ness of his views upon the Festiniog Railway, the 
little Welsh line of 2ft. gauge, which has become 
famous all over the world from its connection with 
his experiments, and the early adoption of his 
system. But Mr. Fairlie’s arguments were not 
accepted by the profession, either in this country 
or abroad, and for several years the battle of 
the gauges was waged fiercely and incessantly. The 
adoption of the metre gauge in India, and of 
narrow gauge railways for subsidiary purposes in 
many different parts of the world, were the re- 
sults of this prolonged conflict, and if Mr. Fairlie 
did not receive the full measure of credit which 
was his due for hastening this reform, heat all events 
derived a considerable share of profit, from the fact 
that his engines were largely and very successfully 
adopted. In Russia, perhaps more than elsewhere, 











they have achieved success on account of the im- 
portant military character of the lines on which 
they are employed, and the different nature of the 
ground. On the Poti and Tiflis and the Caucasus 
Railways, the traffic could not be worked without 
these engines, which;were employed incessantly for 
the transport of troops during the Russo-Turkish 
war. Onno less than five railways in New Zealand, 
traffic is worked by the Fairlie engines, while in 
Sweden, Australia, the Cape of Good Hope, 
Mexico, Monte Video, Brazil, Havana, and Saxony, 
the system has been put in use. A considerable 
number were sent to India for working on the metre 
gauge State lines, while on the Iquique Railway, 
Peru, probably the largest locomotives in the world 
arerunning. They weigh 85 tons in working order, 
have twelve coupled wheels in two groups, and 
cylinders 17 in. by 22 in. stroke. The engines are 
provided at each end with a two-wheeled Bissel 
truck, so that they run altogether on sixteen wheels. 
About twelve years ago, during a visit to South 
America, Mr. Fairlie fell a victim to the combined 
effects of sunstroke and blood poisoning, and though 
he resisted an attack which would have been fatal 
to most constitutions, he never recovered from this 
illness, and during the later period of his life, he 
withdrew from the scenes of professional strife, 
which were so dear to him, when in full possession 
of hisenergy. He followed up his work however— 
that of economical railway construction and work- 
ing—to within twenty-four hours of his death, and 
he will long be remembered as an active pioneer in 
railway reform, as an able engineer, and as a valued 
friend. It is satisfactory to know that the exten- 
sive business Mr. Fairlie had created, and carried 
on, under such painful physical difficulties, for a 
number of years past, will be continued by his sons, 
so that his name, familiar to the profession in all 
parts of the world, will not fall out of remembrance. 








GAS AND OTHER ILLUMINANTS AT 
THE INVENTIONS EXHIBITION.—No. IL. 


THERE is no article of daily consumption in re- 
gard to which the buyer is so totally unable to form a 
just opinion, as gas. It is measured by an apparatus 
the working of which he does not comprehend, and 
the index of which he cannot, as a rule, read, while 
it is quite beyond his capacity to test either its 
purity or its illuminative capacity. It is fortunate 
for him that Parliament has provided referees to 
look after his interests, and that the standard of 
official integrity in this country is so high that he 
can feel full confidence that he is getting legal 
value for his money. Should he, however, have any 
curiosity to learn the methods by which the gas is 
tested, and the degree of accuracy attained in the 
results, he can see the entire apparatus in Group 
XV., where Messrs. Alexander Wright and Co., of 
Millbank-street, Westminster, and Messrs. Sugg 
and Co., of Vincent Works, Westminster, make a 
most extensive and capital display of meters, photo- 
meters, and general testing apparatus. They each 
of them show all the instruments prescribed by law 
for the use of the gas referees, together with others 
specially designed to meet peculiar cases. Following 
the order of the catalogue and considering Messrs. 
Wright’s stand first, we find that they manufacture 
a photometer, which they name the ‘‘ Universal,’ 
and which is not only capable of measuring small- 
power gas flames, but also the new powerful lamps 
which have lately come into vogue, and also electric 
lights. Asa large lamp is necessarily placed at a 
considerable height, it is the oblique rays which are 
utilised, and therefore it is these which should be 
measured. For this purpose the screen with its 
reflectors and eye-piece can be tilted to any 
angle on a marked scale. The measurement may 
be made in three different ways, either the unknown 
light being moved, or the screen or the unit light, as 
may be found convenient, and scales are supplied to 
suit all the different methods of operation. In reality 
five Bunsen photometers are comprised in this one 
instrument. As gas varies in bulk with the tempe- 
rature, it is necessary for the purpose of testing that 
this should be known, and that a proper allowance 
should be made if it be above or below the normal. 
But in a small room the temperature may readily 
rise while the tests are going on, and thus either a 
troublesome number of corrections must be made or 
errors will creep in. To avoid this difficulty there 
is at this stand a water-jacketted meter, through 
which a constant circulation can be kept up to 
maintain the temperature of the contents perfectly 
constant. Another instrument well worth inspec- 





tion is Hartley’s calorimeter for combustible gases, 
the object of which is to enable the calorific value 
of any combustible gases—producer gas, water gas, 
or lighting gas—to be determined by actual ex- 
periment. The method of measurement is to burn 
a given quantity of gas, and to cause the heat 
given off by it to be absorbed by water, when 
the weight of the water multiplied by the rise in 
temperature gives the number of heat units. The 
burner is mounted on a metal stand through which 
water flows, so that all the heat conducted through 
the metal of the burner, or radiated downwards, is 
caught. From this the water passes to a hollow 
case, first circulating round it in a jacket, and then 
descending down a series of shelves which present 
a large surface. The burner is placed in a cylin- 
drical chamber at the base of this casing, and the 
hot gases rise through it, parting with the heat as 
they rise, until they are but slightly hotter than the 
water, and actually as cool as the external air. When 
this condition is attained the carbonic acid would 
descend and smother the flame, were it not carried 
forward by a draught caused by a heated chimney 
applied at some distance above the instrument. The 
temperature of the water is measured at four points 
—where it enters the apparatus, where it leaves the 
base of the gas burner, when it has passed through 
the external jacket of the casing, and when it finally 
leaves it. The jet is set to about 14 ft. an hour, and 
the water is allowed to pass through until the ther- 
mometers become steady, the water running to waste 
all the time. When this condition is attained the 
gas meter is suddenly set in action, and the water 
caught during the time that a quarter of a foot of 
gas is being burned. As soon as that is consumed 
the water is removed and carefully weighed, and the 
difference between the readings of the first and 
last thermometers shows the gain in temperature. 
With this apparatus the operations are simple and 
easy, while the results are accurate. The indicated 
power for pure hydrogen agrees very closely with 
that found by the most eminent scientific authoritie:, 
viz., more than 62,000lb. of water raised 1 deg. 
Fahr., or 34,445 1b. of water raised 1 deg. Cent. 

Dr. Lewis Thompson’s solid fuel calorimeter is an 
instrument with an interest for engineers, as by its 
means the heating value of coal can be determined 
at one experiment. The fuel isreduced to powder, 
and two grammes of it are intimately mixed with a 
certain quantity of nitrate and chlorate of potassium. 
The whole is rammed in acopper tube, and is lighted 
by means of afuze. It is then placed in a vessel 
containing a given quantity of water, and from the 
rise of temperature of the liquid, when the fuel is 
entirely consumed, the amount of heat given off by 
it is deduced. The apparatus is said to be extensively 
employed by Government authorities and by some 
railway companies, for the purpose of ascertaining 
the relative commercial values of the coals for 
which they contract. 

No exhibition of gas appliances would be com- 
plete unless Mr. Wm. Sugg were represented, for 
he has probably done more than any other single 
person to popularise the use of economical burners, 
and to teach the public how to get the proper amount 
of light in return for their quarterly bills. His stand 
contains a fine show of testing apparatus of all kinds, 
including the table photometer invented by Mr. A. 
Vernon Harcourt, F.R.S. In this the usual candle is 
replaced bya flame of airand pentane, a hydro-carbon 
obtained by distilling American petroleum at a tem- 
perature of 122 deg. Fahr. The standard pentane 
burner, giving the light of one candle, is fixed at a 
distance of one foot from the paper screen, and the 
standard Argand burner at a distance of four feet. 
The former is two inches to the left, and the latter 
eight inches to the right of a line perpendicular to 
the screen. A metal screen, in which two slots 
(lin. by fin.) have been cut, at a distance of } in. 
apart, is eo placed as to allow the light of the gas 
flame to fall upon the paper through each slot, 
while that of the pentane passes through one slot and 
falls upon the shadow where the light of the gas 
is excluded by the partition between the slots. The 
observer has the flames hidden from him and 
looks at the back of the screen. The pentane flame 
is adjusted to a certain height by a gauge, and the 
gas flame is turned up and down until the surface 
of the screen is equally illuminated, the stop-cock of 
the burner having a range of 2in. for a difference 
of consumption between 4.5 and 5.5 cubic feet. 
When this observation has been checked several 
times, the handle of the stop-cock is placed in the 
mid position, and the consumption of gas and 
pentane is ascertained by the meter twice at in- 
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tervals of a minute. Messrs. Sugg and Co. also 
show a photometer invented by Mr. Joly, of Dublin, 
and a large number of their well-known burners, 
besides one which is more recent and is called the 
‘* Cromartie.” This is an inverted flame lamp, the 
gas issuing horizontally out of a ring of holes in a 
cylindrical burner, and curling up in a tulip-shaped 
tiame. There are two distinct air supplies. That to 
the upper side of the flame passes in between tubes 
and serves to keep cool the metal parts of the lamp 
exposed to the heat of the products of combustion. 
The supply to the lower part of the flame enters 
directly from the external air, and sweeps round 
the interior of the hemispherical glass below the 
flame, keeping it cool, and preventing the radiation 
of heat downwards. The results obtained by this 
lamp are stated by the makers to be 10 candles 
for the 2 ft. per hour size, 20 candles for the 4 ft. 
per hour size, and 25 candles for the 5 ft. size. 
The latter size is made up a dining room light. 
There are three regenerative burners at the Ex- 
hibition, the Bower, the Wenham, and the Clark. 
The former has already been described in our 
columns, but we reproduce the engraving with a 
short account, together with views of the other two, 
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in order to show the point of similarity and dif- 
ference between the three. The air enters just 
above the globe all round into a heating chamber i, 
called the secondary regenerator ; part of it turns 
downwards into the globe, and part upward into 
the primary regenerator. This portion again divides, 
some going down the central tube k, and emerging 


through perforations, to be directed by the deflector 





k on to the issuing jets. The remainder descends 
by the annular orifice d', and diffuses itself over 
the upper flame surface. The products of com- 
bustion ascend by the twelve metal tubes d, which 
are bathed on the outer side by the cold incoming 
air. In addition to the heating surface thus provided, 





there are in each regenerator a large number of 
plates A and i, which conduct the heat from the 
metal framework and deliver it to the air. The 
gas enters by the central pipe a, and then descends 
by the annular space between the lower gas pipe a’. 
and the central air pipe k, to the burner, from 
which it issues in jets as shown. Mr. Bower's ad- 
dress is St. Neots. 

Figs. 3 and 4 illustrate the lamp shown by Mr. 
Frank W. Clark, of 15, Great George-street, West- 
minster. In the centre is a burner of the inverted 
argand type, supplied with gas by the tube above it. 
The flame curves up into a convolvulus form, and 
the hot products of combustion ascend between the 
two tubes a and d into the chimney. The cold air 





enters through holes k in the cover, and descend- 
ing, as shown by the arrows, sweeps over the sur- 
face of the chimney, passing through holes in it, 
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and down its interior to the flame, which is thus 
fed by hot air. If the globe is found to become 
too hot, a separate air supply can be admitted at h 











to keepit cool. The light emitted by small lamps 
of this description is certified to 5$ candles per 
cubic foot per hour, when measured horizontally, 
and 6} candles when measured angularly. At the 
Langham Hotel four of these lamps, burning to- 
gether 100 cubic feet an hour, displaced seventy-two 
ordinary burners consuming 432 ft. an hour, and 
the illumination was stated to be at the same time 
improved. 

The last of this type of lamp is that shown by the 
Wenham Company, of 12, Rathbone-place, W.C. 
It attracts universal attention by the beauty of its 
flame, and the clear pure light which it emits, and 
taking the statements of the makers as correct, it is 
extraordinarily economical. The gas flows by the 
central pipe M to the burner (Fig. 5) where it is con- 
sumed in a beautiful lambent flame E, which is abso- 
lutely motionless. The products of combustion rise 
straight up the chimney, passing through openings 
in a cast-iron box B, which becomes greatly heated. 
The cold air enters at A, and passing through the 
box B arrives at the burner, when it divides, one 
portion to the outside and the other to the inside 
of the flame. The following is a list of tests made 
with the lamp with a Hartley’s photometer : 
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tion per Power, 

Hour. ge oy Vertical. 

a “on cubic feet. candles. candles. 
i 6 50 5 
2 9 84 120 
3 114 120 180 
4 18 200 300 

THE INSTITUTION OF MECHANICAL 


ENGINEERS. 

THE members of the Institution of Mechanical 
Engineers have, during the current week, for the 
first time, held their summer meeting at Lincoln. 
The meeting commenced on Tuesday morning last, 
when the members were received at the Masonic 
Hall by the Mayor of Lincoln, Mr. Francis Jonathan 
Clarke, who, in the course of a short address, re- 
ferred to the debt which Lincoln owed to mechanical 
engineers, who had, within the past thirty years, 
transformed a quiet cathedral city into the most 
important centre for the production of agricultural 
engines and machinery. The speech of the mayor 
having been suitably responded to by the President, 
Mr. Jeremiah Head, the minutes of the last meeting 
were read and confirmed, and it was announced 
that thirty new members had been duly elected at 
the current meeting. 


ADDRESS OF THE PRESIDENT. 


The address of the President was next read by the 
secretary, Mr. Head apologising for not reading it 
personally. In the address—the publication of which 
in extenso we commence in the present number—the 
President devoted his remarks to a comparison of the 
relative advantages and disadvantages of iron and 
steel for various classes of constructive work, ship- 
building, bridge and roof building, boiler-making, 
and other applications of the materials being sepa- 
rately dealt with. Mr. Head’s remarks deserve 
careful attention, as they not only conveniently 
summarise a number of facts which are but im- 
perfectly known amongst the profession generally, 
but are very suggestive, while the conclusions at 
which he arrives have evidently been carefully 
considered. There are many points in the address to 
which we shall probably have occasion to revert on 
a future occasion, meanwhile we strongly recom- 
mend the whole for perusal. To deal with it in 
abstract would be unfair to its author. 

On the termination of his address the President 
stated that since it had been written he had been 
informed by Mr. W. Parker, of Lloyd’s, that the limits 
of tensile strength for steel according to Lloyd’s 
rules, had now been made from 28 to 32 tons per 
square inch, instead of from 27 to 31 tons as formerly. 
He (Mr. Head) had also submitted to Mr. Martell 
and Mr. Parker, for criticism, that portion of his 
address relating to the application of steel for ship- 
building, and he had only that morning received 
from them some remarks on the subject which re- 
quired consideration. These comments he intended 
should have his early attention, and if he should 
find it desirable he would prepare an appendix to 
his address dealing with the points revised by the 
Lloyd’s authorities, and such appendix should be 
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printed inthe Transactions of the Institution. ‘There- 
marks on steel v. iron shipbuilding in his address 
were therefore to be considered as subject to re- 
yision. With regard to his remarks on steel castings, 
also, he had learned that some such castings and 
notably some toothed gear were now being made 
successfully without any annealing process. Mr. 
Head concluded by explaining a number of samples 
of steel exhibited showing the results of bending at 
different temperatures, &c. 

On the motion of the Mayor of Lincoln, seconded 
by Mr. Clayton, a cordial vote of thanks was awarded 
to Mr. Head for his address. 


DUNBAR AND Rvuston’s STEAM Navvy. 


A paper entitled a ‘‘ Description of Dunbar 
and Ruston’s Steam Navvy,” by Mr. Joseph 
Ruston, M.P., was next read. This paper, 
which we shall shortly publish in extenso with its 
diagrams, gave a good account of the construction 
and performance of a machine of which we have 
several times had occasion to speak favourably 
and of which illustrations have already appeared 
in our columns.* The discussion which followed 
Mr. Ruston’s paper was scarcely worthy of the 
name, Mr. E. B. Marten inquiring what happened 
if the bucket came against a boulder which it could 
not displace, and Mr. C. Hurry Riches, Mr. R. 
Price -Williams, Mr. B. Walker, Sir James N. 
Douglass, and some other speakers commending the 
machine and speaking highly of its performances. 
Another member also suggested that the navvies 
might be driven by electricity instead of steam, 
but his views were evidently not shared by the 
members generally. In replying to the remarks 
which had been made, Mr. Ruston observed that 
thesteam navvy had been brought to its present state 
of efficiency by turning to account the results of 
experience. The first difficulty they had had 
was on some work on the Midland Railway 
between Melton and Nottingham. The material to 
be there dealt with was very hard clay, into which 
a man could not drive a pick more than from Lin. 
tol} in. When first tried on this material the tips 
of the jibs of the steam navvies got crippled, but 
when strengthened in these parts the machines 
dealt with the hard clay perfectly, cutting it quite 
easily. Near Bishop’s Auckland also they had first 
had to deal with a hard conglomerate, which was 
almost like a mass of pebbles set in Portland 
cement. It was to deal with this material that 
they first added to the cutting edge of the buckets 
the picks which had been described, and which 
efticiently dealt with the material. In Scotland 
they had had to operate on boulder clay, and this 
had also been satisfactorily dealt with. If the 
bucket came upon a boulder which was too large to 
deal with—and very large boulders could be ex- 
cavated satisfactorily—the bucket was simply re- 
leased from its bite on the ground by the man who 
controlled the ‘‘ cut” of the bucket, taking his foot 
off the brake which kept the bucket up to its work, 
and thus allowed it to run back clear of the obstacle. 
This relief could be afforded instantly. Mr. Ruston 
finally referred to a case in which excellent work 
was being done by three of these navvies working 
abreast. 

The President spoke highly of the success of the 
navvy, and pointed out that the great difficulty 
which had been overcome in it was that of doing 
such heavy work with a machine which was port- 
able. On the motion of the President a hearty 
vote of thanks was then passed to Mr. Ruston for 
his paper. 


THE Rosey SemMI-PortTABLE ENGINE. 


The next paper read was one ‘‘ On Recent Appli- 
cations of the Robey Semi-Portable Engine,” by 
Mr. John Richardson, of Lincoln. This paper, 
which was a very brief one, we shall also publish 
in extenso as soon as the necessary diagrams have 
been prepared, and at its conclusion, the President 
announced that it was proposed that its discussion 
should be postponed until next day, when it could 
be dealt with in conjunction with a paper ‘‘On 
Private Installations of Electric Lighting,” which 
would be read by Mr. R. C. Nevile. Under these 
circumstances the meeting was brought to a close 
after Mr. Richardson’s paper had been read, and 
the members adjourned to the Corn Exchange, 
when they were hospitably entertained at luncheon 
by the Local Reception Committee. 








* Vide ENGINEERING, vol, xxiii., page 360, 





Messrs. CLAYTON AND SHUTTLEWORTH’S AND 
Messrs. Ruston, Procror, anp Co.’s Works. 


Luncheon over, the members proceeded first to 
the Stamp End Works of Messrs Clayton and 
Shuttleworth, and subsequently to the adjoining 
Sheaf Iron Works of Messrs. Ruston, Proctor, and 
Co., in both of which establishments all the shops 
were thrown open to their inspection. Of both 
these well-known works we published descriptions 
with plans in our last number, and it is unneces- 
sary that we should give any account of them here. 
We should mention, however, that at Messrs. 
Ruston, Proctor, and Co.’s works the visitors had 
an opportunity of seeing under steam one of Dunbar 
and Ruston’s steam navvies, the mode of operating 
the machine being clearly shown, although of course 
no actual digging could be done. 

On the evening of Monday a special musical 
service was held in Lincoln Cathedral, to which the 
members were invited by the Dean and Chapter, an 
address being delivered by the Bishop of Lincoln. 
The service was very largely attended, all available 
space being filled. 


PrivaTE INSTALLATIONS OF ELEctRIC LIGHTING. 


On the meeting being resumed on Wednesday 
morning, the first paper read was one ‘On 
Private Installations of Electric Lighting,” by Mr. 
Ralph H. C. Nevile, of Wellingore. This paper we 
shall publish in extenso in an early number, mean- 
while we may say that it dealt specially with an 
installation at the author’s own house, this installa- 
tion consisting of 125 incandescent lamps distri- 
buted over some fifty rooms and offices. The motive 
power used was a 6 horse-power portable engine, 
some ten years old, which Mr. Nevile had been 
using for pumping and driving a saw, and which 
was fitted with an old-fashioned governor. Natu- 
rally this engine gave trouble when employed for 
electric lighting, and the description of the manner 
in which its defects have been overcome by the 
application of Mr. Richardson’s electric regulator, 
with some special modification devised by Mr. 
Nevile himself, constituted the most interesting 
feature of the paper, and led to the chief discussion. 
It would not be possible to explain Mr. Nevile’s 
arrangements fully without the aid of the diagrams 
which accompany this paper, but we may say some- 
thing here of their main features which will enable 
the subsequent discussion to be understood. 

In Mr. Richardson’s electric regulator,the throttle 
valve is a double-beat valve, the position of which 
is controlled by the cores of a double solenoid 
arranged on ashunt circuit between the main leads, 
the arrangement being such that an increase of the 
electromotive force causes the throttle valve to be 
partially closed and the speed of the engine re- 
duced, and vice versé. This apparatus when applied 
to Mr. Nevile’s engine effected a great improvement, 
but the regularity of current was still not all that 
was desired, and Mr. Nevile accordingly devised 
certain additions which, as ultimately arranged, con- 
sisted of two small cylinders connected to the 
boiler and valve chest respectively, the pistons of 
these cylinders pressing against the lever by which 
the throttle valve was actuated, but on opposite 
sides of the fulcrum of that lever, the result 
being that a rise of pressure in the boiler tended 
to assist the closing of the throttle valve by 
the solenoid, while a rise of pressure in the valve 
chest had an opposite effect. The cylinders were 
adjustable to different distances from the fulcrum so 
that their relative effect could be varied. Mr. 
Nevile also stated that in the case of an engine 
driving any other work, and when it was desired 
to vary its speed from a distance, the governing 
arrangement described might be turned to account 
by causing the engine to drive a small dynamo 
furnishing electricity for the regulator. The elec- 
tromotive force in the mains would then furnish at 
any point a measure of the speed of the engine, and 
by means of a switch and a set of resistance coils 
the speed could be altered as desired. Speaking 
after the reading of his paper, Mr. Nevile remarked 
that he had had experience with this arrangement 
when his engine driver was away for a holiday, 
during which time he had practically driven his 
engine from his house, a carpenter being merely 
employed to oil the machinery and keep up steam. 

The discussion on Mr. Richardson’s and Mr. 
Nevile’s papers was opened by Mr. R. E. Cromp- 
ton, who expressed his doubts as to certain expe- 
rimental results given in the later paper. He (Mr. 
Crompton) had experimented with electrical gover- 





nors for some years past, and he had come to the 
conclusion that electric force alone, although appa- 
rently a powerful agent, was not practically appli- 
cable on account of the resistances to be overcome 
in working a controlling arrangement. He had 
found from experiment that throttle-valve spindles, 
even if small, could, by improper packing, be 
made to oppose a resistance of from 301b. to 40 1b. 
to movement, and he considered that in the arrange- 
ment described the solenoid could not exert suffi- 
cient pull (under a moderate alteration of electro- 
motive force) to form a trustworthy agent for 
actuating a throttle valve. The proper way of ope- 
rating was, he considered, to use the solenoid to 
operate the slide valve of a steam or hydraulic 
cylinder by the movement of the piston of which 
the throttle valve was in its turn operated. 
There had been several experimenters working in 
this direction, and Mr. Willans had been particularly 
successful with his governor acting on this prin- 
ciple. He (Mr. Crompton) had applied many of 
these governors, and in none was the pull provided 
for less than 30lb., while it was sometimes 60 lb., 
and in one case where the controlling gear of a tur- 
bine had to be operated it amounted to one ton. 
This great regulating power could be afforded by an 
apparatus no more complicated and no more costly 
than that described in Mr. Nevile’s paper. It was also 
desirable to use a small current in an electric regu- 
lator, and thus avoid waste. In the arrangement 
described he considered that the real work of 
governing was performed by the two auxiliary steam 
cylinders, the arrangement of which practically con- 
stituted a reducing valve, the solenoid being left 
comparatively little to do. 

Mr. Timmis, who spoke next, differed from Mr. 
Crompton, remarking that using a small current of 
high electromotive force wasthe same as using alarge 
current with low electromotive force. With regard 
to Ayrton and Perry’s spring am-meter referred to 
by Mr. Nevile, he observed that before long he 
hoped to be able to give particulars of a new 
am-meter, which would not only measure current, 
but also act as an electro-governor. He (Mr. 
Timmis) had also great faith in the future of accu- 
mulators ; he had been using the Sellon- Volkmar 
cells in various parts of the country, and was more 
than satisfied with them. 

The next speaker was Mr. Syden F. Walker, who 
regarded Mr. Richardson’s governor as more simple 
than that of Mr. Willans. He considered that a dis- 
tinction should be drawn between large public in- 
stallations for electric lighting and a small private 
installation. In the former the employment of some 
complication was quite permissible to secure 
economy, while in the latter great simplicity was 
especially desirable. As for ordinary mechanical 
governors, none of them would satisfy the conditions 
of providing for a greater speed of engine with an 
increased load and a reduced speed with a reduced 
load ; but this was what was required for electro- 
lighting work, and an electric regulator would 
supply it. 

Mr. Druitt Halpin considered that the system on 
which Mr. Willans’ electric governor operated was 
the correct one, namely, that the hard work of 
moving the throttle valve or its equivalent should 
be done by a steam or hydraulic cylinder or other 
convenient source of power, and that the electric 
governor itself should merely ‘‘ do the thinking” or 
direct this power. He also referred to an arrange- 
ment recently introduced in which the actuating 
power was water drawn from the boiler. The 
electric governor was a valuable arrangement for 
giving a variable speed in proportion to the electro- 
motive force required, as had been explained in the 
paper, but when a constant speed was required it 
could be perfectly attained by mechanical means. 
As an instance of this, he mentioned a tandem com- 
pound engine by Messrs. Hicks, Hargreaves, and 
Co., which had been put down at Temesvar for 
electric lighting purposes,* in which the speed was 
so well controlled by the Knowles supplementary 
governor employed, that the variation of speed due 
to a reduction of load from 200 to 100 horse-power 
amounted to but one-third of 1 per cent., as shown 
by a Moscrop recorder. Under these favourable 
conditions of driving, the lamps had already lasted 
from 2000 to 2100 hours. 

Mr. Fairfield, who spoke next, observed that he 
had had considerable experience in installations in 
which the engine employed for driving the dynamos 





* See description of this installation in ENGINEERING, 
vol, xxxix., page 104. 
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had also to drive other machinery, particularly at 
lace work. The load onan engine ata lace factory 
was more irregular even than that of an engine 
working a rolling mill, frequently varying from 
100 to 18 horse-power in less than a minute. Under 
these conditions he had found it quite possible to 
insure that the variation of speed as shown by a 
Moscrop recorder should not exceed 1 per cent. 
Messrs. D. Adamson and Co. were now making 
an engine to vary in speed not more than 4 per 
cent. under such conditions. When a constant 
speed of driving could be insured, a constant 
electromotive force could be obtained by a suitable 
compound wound dynamo, and he believed that 
Mr. Crompton was quite ready to supply compound 
dynamos which would give the required steadi- 
ness of current under such conditions. It would, 
he considered, be found that the electric light 
was likely to be most largely applied at places 
where surplus power already existed, and these 
conditions must be met. What was required was a 
governor which would control the electromotive 
force by shifting the commutator brushes, or by 
altering the shunt coil. 

Sir James Douglass regretted that Mr. Nevile’s 
paper referred only to incandescent lighting. For 
mechanical engineers generally he considered that 
are lights had the greatest interest, as they were the 
only lights suitable for factories. Incandescent 
lighting could at present barely hold its own with 
gas, while with arc lights the illumination afforded 
by agiven consumption of coal, was fully four times 
as great as would be derived from the combustion 
of the gas which could be produced from such coal. 
His experience showed that there had been a vast 
improvement in arc lighting during the past few 
years, and notably in the quality of the carbons 
supplied. No electric light engine, he considered, 
could be efticiently controlled without an electric 
governor, but electricity could be used for this pur- 
pose without involving loss of power. The manner 
in which the carbons were regulated in the lamps 
of Serrin, Dubosc, &c., showed this. 

This remark induced Mr. E. B. Marten to ask 
how much power was really absorbed by the electric 
governor, which had been described in the paper, 
while Mr. D. Greig asked Mr. Richardson as to the 
relative economy of engines with cylinders above 
and below the boiler, and also whether the cylinders 
of the underneath engine were steam-jacketted, 
and if so, whether the fact of the water from these 
jackets going to waste instead of draining back into 
the boiler, as in engines, with cylinders above, was 
found to cause a loss of economy. 

The next speaker was Mr. P. W. Willans, who, 
referring to a statement made in Mr. Nevile’s 
paper, that one advantage of an electric governor, 
was that it would increase the speed of the engine 
if the belt slipped, observed that he considered this 
a disadvantage. It was well known that if a belt 
started slipping, it was likely to continue ; and if 
the speed of the engine was increased to compensate 
for this slip, the belt would probably be thrown 
off. Sir James Douglass’s suggestion for governing, 
he considered amounted to the employment of a 
relay, such as he himself advocated in one form or 
another. 

The last speaker in this discussion was Mr. L. 
Sterne, who observed that he must make a protest 
against a statement in Mr. Nevile’s paper, that the 
use of a gas engine for electric lighting purposes, 
caused a ‘‘ bobbing” of the lights. This was not 
the case if the engine was made to give an ignition 
every revolution; and perfectly steady electric 
lighting could be obtained by such an engine. 

Mr. John Richardson, in replying on the dis- 
cussion, said, in answer to Mr. Greig, that 
there was no gain in economy by placing the 
cylinders under the boiler, but a great gain in 
stability. Withregard to Mr. Crompton’s remarks 
he stated that he (Mr. Richardson) could manage 
to get throttle-valve spindles so packed as never 
to require a heavy force to move them ; in fact the 
valve in the governor described, closed by its own 
weight. In arc lighting there was no loss from the 
employment of the governor, the working current 
passing round the solenoids. In the arrangement 
described three different things had to be campen- 
sated for, viz., varying pressures in the boiler, 
varying pressure in the valve chest, and variation 
in the electromotive force; and the two former 
were practically compensated for by the auxiliary 
steam cylinders, leaving the last-named variation to 
be dealt with by the solenoids. 


Mr. Nevile also replied to the discussion, Com- 


menting on the remarks of Mr. Crompton, he 
observed that he should not like to apply 
the governor described to actuate a_ throttle 
valve which required 30 lb. to move it; but 
this was unnecessary, as the valve employed fell 
by its own weight, which was about 11 oz. As 
regarded the relay system of governing, it is quite as 
likely to go wrong as the other system. With re- 
gard to the power absorbed by the governor he 
stated that such a governor as that exhibited, which 
was suitable for an engine driving 300 lights, re- 
quired 1.8, or say 2 ampéres, or less than 1 per cent. 
of the whole current required for the work done. 
He had not dealt with are lighting in his paper be- 
cause the latter related to private installations for 
which arc lights were not suitable. Asto Mr. Wil- 
lans’ remarks on the slipping of belts, he (Mr. 
Nevile) considered that these belts always did slip 
to some extent and it was with such small slippings 
that the governor could usefully deal and com- 
pensate for ; slipping of dangerous amount must be 
dealt with by the engine driver, As for gas engines 
he had said that they ‘‘ generally,” not always, 
caused bobbing of the lights; at all events he 
had not come across any the driving of which 
satisfied him. Even with double cylinder 
gas engines giving an impulse every revolution 
the conditions were only one-fourth as favourable 
as in a double cylinder steam engine which would 
give four impulses per revolution. Moreover, in 
the gas engine the one impulse per revolution only 
existed when the engine was working at full power ; 
with a reduced load the impulses were at longer 
intervals. He believed that some attempts were 
being made to regulate gas engines in the same 
manner as steam engines, but he had come across 
none so regulated. 

Mr. Sterne explained that an engine so governed 
had been made by his firm, and that it was being 
employed by Professor Thomson, giving steady 
driving either with one lamp or sixty. 

The Reverend Precentor, Edmund Venables, 
M.A., here rose to observe that the large attendance 
at the cathedral the previous evening showed the 
desirability of lighting the nave by electricity, and 
he considered that the present was a very suitable 
occasion for inaugurating such an innovation. 
Under such circumstances he would be glad if 
some of the engineers present would favour him 
with advice on the subject-—an observation which 
led the President to remark that the reverend 
precentor might expect to be overrun with the 
visits of electric light engineers in the course of 
the ensuing week. A cordial vote of thanks was 
then on the motion of the President accorded to 
Mr. Richardson and Mr. Nevile for their respective 
papers. 

The remainder of the proceedings at the Wed- 
nesday’s meeting comprised the reading and dis- 
cussion of a paper ‘‘ On the Iron Industry of 
Frodingham,”’ by Mr. George Dove, and a * De- 
scription of Tripier’s Spherical Eccentric,” by M. 
Louis Poillon, of Paris. Of these papers, how- 
ever, as also of the visits in the afternoon to the 
works of Messrs. Robey and Co., Messrs. Clarke’s 
Crank and Forging Company, and Messrs. William 
Foster and Co., we must postpone any notice 
until next week. On Wednesday evening the 
members were entertained at a conversazione at 
the County Assembly Rooms, Lincoln, while yes- 
terday they visited Messrs. Richard Hornsby and 
Sons’ works at Grantham, and Messrs. Abbott and 
Co.’s and Messrs. W. N. Nicholson and Sons’ 
works at Newark. To-day (Friday) Messrs. Mar- 
shall, Sons, and Co.’s works at Gainsborough, and 
the Great Northern Railway Company’s works at 
Doncaster, are to be visited, while to-morrow the 
proceedings are to be brought to a conclusion by 
visits to Grimsby and to the Lincolnshire iron dis- 
trict. Of Messrs. Hornsby’s works we published 
an account the week before last, while of Messrs. 
Marshalls’ and of the Great Northern Railway Com- 
paay’s works at Doncaster, a description appears in 
the present number ; but the remaining details of 
this very successful meeting at Lincoln we must 
leave to be dealt with in our next issue. 


NOTES. 
Aw ELectricaL WEATHERCOCK. 
In order to make the reading of weathercocks 
and wind vanes more convenient from a social point 
of view, Mr. F. M. Rogers, of Finsbury Pavement, 
E.C., has devised an electrical indicator attached 








to the main weather vane, which reproduces the 





= 
movements of the latter indoors ; that is to say, in 
a house, office, or observatory. A dial, having the 
points of the compass engraved upon it, is traversed 
by a rotating needle, which is actuated by coils in 
circuit with a battery and the weather vane, which 
controls the current by its movements in sucha 
manner that these are imitated by the needle at a 
distance. The apparatus is on view at the Inter- 
national Inventions Exhibition, and from the 
variety of purposes to which it can be applied 
(meteorological as well as practical) it ought to be 
very useful. 


Makine Leap SHEEts By Hypraviic Pressure, 

By a German patent, dated May 24, 1884, we 
see that J. Brandt, of Berlin, proposes to make 
sheet-lead by hydraulic pressure, in a manner 
similar to that in use for making lead pipes, in- 
stead of by the present method of working down a 
large block of lead to the required thickness by 
means of rolls. The receiver for the lead is made 
of such a length as may be required for the greatest 
width of sheet which it is proposed to make. The 
bottom of the receiver is connected to the pistons 
of several hydraulic rams, and slides up and down 
in the receiver. A part of the top of the receiver 
consists of movable jaws, whose distance apart can 
be nicely regulated by rack-and-pinion arrangement. 
These jaws being opened sufticiently wide, a charge 
of molten lead is run into the receiver, and then 
the jaws are closed to an opening corresponding to 
the thickness of sheet required. When the lead has 
cooled to the point which experience shows to be 
most suitable, the hydraulic pressure commences, 
and the lead is slowly squeezed out in the form of 
a sheet. 


A New ANEMOMETER. 

At a recent meeting of the Royal Scottish 
Meteorological Society, Mr. Dickson, in the 
absence of Professor Crema Brown, F.R.S., read a 
communication on an anemometer which that 
gentleman had devised for showing maximum wind 
pressure, observations with which had been made 
by Mr. Dickson at the Granton Marine Station, 
The surface exposed to the wind by this instrument 
consists of eight cups, instead of the four which 
are used in the ordinary Robinson anemometer. 
The shaft passes from the roof down to the room 
below, where the foot of it works in a ball bearing. 
A drum is attached to the shaft, and two cords are 
passed round the drum attached to four spiral 
springs, which in their turn are fastened to fixed 
points. When the instrument is in action, the 
result is that with each gust of wind, there is a twist 
round of the whole instrument, followed by a return 
to its original position on the gust passing. The 
twists of the instrument are traced by pencil on a 
sheet of paper wrapped round a cylinder which is 
driven by maori thus giving the time of occur- 
rence of the various gusts. The result of a number 
of observations goes to show that the winds are 
very gusty at Granton. An arithmetical value has 
yet to be given to the strength of the gusts as re- 
corded, and that will probably be arrived at after 
the instrument has been used on a railway train 
running at a known rate of speed. 


BALiLoon PHOTOGRAPHY. 

Atarecent meeting of the French Academy of 
Sciences, M. Gaston Tissandier, the well-known 
aéronaut, presented some good specimens of clichés 
obtained by photography at altitudes varying from 
600 to 1100 metres. The balloon they were taken 
from was the Commandant Rivitre of 1000 cubic 
metres, and the ascent took place on June 19th 
last. The photographic apparatus consisted of a 
tourist camera made by M. Mackenstein with 
several special accessories. The plates were gela- 
tino-bromide of silver, a special emulsion having 
been prepared by M. Bacard. The ascent took 
place at 1.40 p.m. at Paris, and ten minutes after a 
view of the Rue Babylone was taken at a height of 
670 metres, and another of the Pont Saint-Michel, 
which shows the details of the Quai du Marché- 
Neuf very well. Thus, the tramways, cabs, and 
foot-passers can be distinguished. Above the Isle 
Saint-Louis at 605 metres height the camera gave a 
very perfect picture of the Pont Louis-Phillipe, 
the Quai of the Hétel de Ville, with the Etablisse- 
ments de Bains on each side of the bridge. Even the 
chimneys of the houses can be counted. Another 
equally remarkable impression was obtained at 
800 metres altitude about 2.8 p.m. above the 
prison of La Roquette. Other photographs were 
taken of the reservoir of Menilmontant and other 





parts, also of.the premises of Lizy-sur-Ourq (Seine 
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et Marne), and the works of Germiny-I’Evéque 
(Seine et Marne). These last were obtained from 
a height of 1000 to 1100 metres. The time of ex- 
posure given by the camera arrangements was 
about ;'5 second, and the apparatus can be arranged 
to give a series of views which would be especially 
useful in military operations. 
New ZEALAND RaILways, 

The railway contracts now in progress: in the 
province of Otago, represent an expenditure of 
nearly 200,000I. The Menthorn contract on the 
Otago Central Railway representing nine miles of 
line, is to be completed by May 3, 1886. The Deep 
Stream contract for the formation of 4 miles 
22 chains, is to be finished by August 22, 1886. The 
Hindon contract for completing the formation on 
the ‘“‘unemployed section,” extending a distance 
of 13 miles, is to be finished by March 3, 1886. 
On the Hindon section Messrs. C. and W. Gore 
have contracts for five tunnels, to be completed 
by May 15, 1886. A number of other minor 
works on the Otago Central are being done by 
petty contracts and by day labour. Messrs. Spar- 
row and Co., of Dunedin, have a contract for the 
superstructure of the Wingatui Viaduct, to be 
finished by September 29, 1886; and tenders for 
the abutments and piers will soon be invited. The 
Wingatui permanent way contract, comprising 6 
miles 65 chains, which was let to Mr. J. Whittaker, 
is also in progress, and is to be finished by March 
next. The other works in connection with the ex- 
tension of railways in Otago are the Palmerston 
and Waihemo branch, 8 miles 55 chains of perma- 
nent way and station buildings, which is to be 
completed by August 29, 1885, by which time the 
line will be ready for traffic; and the Catlius River 
branch permanent way and stations contract, which 
was to be completed July 25, 1885. Tenders will 
shortly be required for the following works : Plate- 
laying and station contract on the Lumsden and 
Mararoa line, the platelaying to commence at 
3 miles 60 chains from the junction with the Inver- 
cargill and Kingston line, and to extend for a dis- 
tance of 2 miles 50 chains. Platelaying contract 
of 3 miles 53 chains on the Edendale Toi-Tois 
branch line; and a station contract and a perma- 
nent way contract of some three or four miles on 
the Seaward Bush branch line, commencing at its 
junction with the Bluff line. 


An Earty TELEGRAPH LINE. 

In 1843 Colonel Samuel Colt, later known to 
fortune and to fame as the inventor of the revolver, 
constructed a telegraph line from a point of land 
forming the southern extremity of Boston Harbour 
to the city of Boston, U.S.A. The line was built 
for the purpose of informing members of the 
Merchants’ Exchange of the arrival of vessels. 
From a study of the experiments of Professor 
Morse, he entered upon other investigations, and 
introduced many of the features which are now 
common to land telegraph lines. Hard copper wires 
(about No. 13) wrapped with cottonand dipped in pine 
tar were strung between poles 35 ft. high and 300 ft. 
apart. The insulators were formed like a candlestick 
inverted, the projection fitting into a hole bored 
into the top of the telegraph pole. Between 
Hull and Hingham the wire was drawn through 
a lead pipe and laid under water for a distance of 
900 ft. The opposition'to the line was simply a 
repetition of that set forth against the early rail- 
roads. It was alleged that cattle would not graze 
in a field crossed by the line ; that lightning might 
fall like rain from a roof on any one passing under 
the wires ; that it would attract the lightning and 
destroy buildings. In short, it was invested with 
every attribute capable of bringing direful results 
upon person and property. The projector offered 
to put instruments and operators in the station at 
Quincy for the free use of the Old Colony Railroad 
for the privilege of running wires on poles along the 
side of the railroad to Boston, a distance of nine 
miles, but the Board of Directors, after considering 
the matter, reported that they could not conceive 
of any use to which they could put a telegraph in 
the business of the road, and charged 50,000 dols. 
for the privilege. Therefore the lines were laid 
along the turnpike. 

Tue Use or Rice In BREWING. 

Rice is a cheap grain, and contains more starch 

than any other cereal. It therefore has naturally 


attracted the attention of brewers on the look-out 
for a substitute for the more expensive malt, and in 
some cases it forms one-third to one-half of the raw 
material from which the beer is brewed. But un- 








fortunately, at least for the brewer, rice gives to the 
liquor a rough flavour which is very recognisable 
to the practised palate, and it further introduces 
difficulties in the manufacture which renders its 
empleyment risky. As a preventative of this latter 
objection Mr. James Death, of 32, Spencer-street, 
Goswell-road, has recently brought out a gela- 
tinsator, that is, an apparatus for breaking up the 
starch cells of the grain, so that as soon as it is 
placed in the mash tun the various chemical 
changes will commence without delay. Ordinarily 
the starch cells burst under the influence of heat 
and moisture, but of course the process takes time. 
The name “‘ gelatinisator,” is derived from the fact 
that the grain is reduced to such a condition that it 
will rapidly attain a soft gelatinous consistency, in 
which the separate grains are no longer discernible, 
asin a well-made rice pudding. But the process is 
not carried to that extent ; indeed, it is claimed as 
its great advantage, that when it is completed 
there is no stickiness about the rice. The separate 
kernels are slightly moist, smoking hot, and as free 
to roll over each other without clogging as in 
the familiar curry. When they have cooled they 
are ina glazed and swollen condition, and can be 
stored away for months without taking any harm. 
The agent employed is a mixture of steam and hot 
gases from burning coke. A steam jet is fitted 
into the flue of a furnace filled with incandescent 
fuel, and carries the products of combustion into a 
horizontal rotating cylinder partly filled with rice. 
This cylinder is provided with internal radial 
shelves, which carry up the grain, which is pre- 
viously steeped, for a certain distance, and then 
allow it to fall across the course of the blast, and 
thus receive its full effect. The process occupies 
about twenty minutes. The same description of 
blast is also used for cleaning and disinfecting 
casks. Ifthe nozzle be passed through the bung- 
hole the interior of the barrel soon attains a tem- 
perature of 400 deg. to 500 deg., with the effect that 
all germs and fungoid growths are destroyed, and 
the interior is left perfectly dry. Gelatinisation, in 
itself, is not entirely new. Grain has already been 
treated with steam to produce a similar effect, and 
barley is likewise sometimes passed through gas 
flames to cause it to burst, in the same way as the 
American sweetmeat called pop-corn. It is, how- 
ever, claimed for this process that it leaves the 
- dry, and is specially suited for the treatment 
of rice. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

The thirty-fourth meeting of this Association 
will be held at Ann Arbor, in Michigan, U.S., from 
August 26 to September 1. The buildings of the 
university contain accommodations for the meetings 
of the various sections, without subjecting the 
Association to the inconveniences attendant upon 
meeting in buildings at some distance from each 
other. The organisation is quite similar to that 
of the British Association, being divided into 
lettered sections : A, mathematics and astronomy ; 
B, physics ; C, chemistry ; D, mechanical science ; 
E, geology and geography; F, biology; G, his- 
tology and microscopy; H, anthropology ; I, eco- 
nomical science and statistics. The officers of 
section D (mechanical science) have issued a cir- 
cular in respect to the field of the section. Among 
other matters it says: The scope of this section 
affords an opportunity for the presentation and 
discussion of papers treating upon the direct ap- 
plication of scientific results and methods to every 
department of engineering, including all matters 
pertaining to civil, mechanical, and electrical engi- 
neering, architecture, and the industrial arts. A 
cordial invitation is extended by the officers of the 
section to the recipients of this circular for con- 
tributions bearing upon these subjects, in the hope 
that all matters of contemporaneous engineering 
science, excluding such as may be of an advertising 
nature, will be represented at the mecting. This 
section has a field of usefulness, hitherto unoccupied 
by any of the scientific or technical societies in 
bridging the gap between the so-called practical 
and theoretical phases of engineering work, akin to 
that so ably filled by the corresponding section (G) 
in the British Association for the Advancement of 
Science. The Committee on the Best Method of 
Teaching Mechanical Engineering request all who 
are interested to make sure of being present at the 
particular session to be devoted to this subject, and 
to come prepared to take an active part in the dis- 
cussion of the same, The Committee on the Use 





and Value of Accurate Standards, Screws, Surfaces, 
and Gauges; and of Systematic Drawings in the 
Modern Machine Shop, have arranged for a special 
session upon this subject, and they would urge 
those who feel its importance to present papers and 
join in the discussion. At the Philadelphia meet- 
ing, so much interest was evinced in these subjects, 
that it was unanimously voted to continue their dis- 
cussion at Ann Arbor, and it is hoped that there 
will be a full presentation of opinions in the discus- 
sion of these important topics. Members of foreign 
engineering societies, who are not members of this 
Association, can avail themselves of this oppor- 
tunity of presenting the results of their investiga- 
tions before the American Association, by address- 
ing their papers in the form of letters which can be 
read on their behalf by the secretary. 


ApDMIRALTY REFORM. 

In consequence of the report of the Lord Ravens- 
worth’s Committee, which was fully commented on 
in these columns at the time of its issue, the Ad- 
miralty appointed a Committee, consisting of 
Captain Codrington, R.N. (chairman), Captain 
Lord Walter Kerr, R.N., Mr. Angear, chief con- 
structor at Devonport, and Mr. Barnaby, con- 
structor at Portsmouth, to report on the desirability 
of. carrying out the recommendations of the Com- 
mittee, over which Lord Ravensworth presided. 
It will be remembered that one of the chief points 
inquired into by the Ravensworth Committee was the 
way in which Admiralty specifications were drawn, 
and the existing state of things was very effect: a'ly 
condemned as being not only disastrous to the 
contractors, but detrimental to the interests of the 
country. This was almost entirely owing to time 
and money wasted in alterations and delays caused 
by the incomplete nature of the specifications and 
so much being left to the Admiralty overseers. It 
will also be remembered that the Director of Naval 
Construction, although expressing his views liberally 
on many points and giving some very frank evidence, 
before the commission, defended the way in which 
the specifications were drawn, as indeed he was 
bound to do in order to be consistent with having 
issued them for so long a time without comment. 
In his report of August 23 last year, Sir Nathaniel 
Barnaby very cleverly turned the question by 
saying that contractors, so far as they had de- 
sired alterations, only wished that the specifica- 
tions should be framed to leave more details 
open to their discretion. The line of argument 
suggested by this report was as follows: The 
Committee recommend closer specifications, basing 
their demand on the contractors’ evidence ; but the 
contractors say they want more left to their dis- 
cretion, and this means a looser specification ; ergo, 
the Committee are wrong, and the Director of 
Naval Construction is right. Now in order to make 
Sir Nathaniel Barnaby’s case, it is necessary to 
leave one little matter out of the argument. The 
contractors were no doubt willing to have more 
left to their discretion, but that was by the way, 
and what they did object to was so much being left 
to the overseers. Rather than submit to the 
caprice of these gentlemen they asked for a 
strict, hard - and - fast specification, and this, the 
Admiralty staff said, was impossible to draw. The 
Director of Naval Construction is, however, too wise 
in his generation to kick against the pricks, and 
an excellent opportunity was given him to climb 
down shortly after. When the popular agitation 
about the state of the Navy drove the Admiralty for 
a time outside the old groove, invitations to tender 
for vessels were issued to several fresh firms, and 
the specifications were ordered to be made more 
complete under the pretence that the new people 
would not otherwise understand them. The only 
objection to this manceuvre was that it laid the 
department open to the charge of having used 
such a specification as prevented competition 
outside the select few firms already basking in 
the sunshine of official favour. However, that 
would be special pleading, as no one objected to 
the existing state of things more than the favoured 
ones themselves, for, as Sir Nathaniel naively said, 
contractors seldom made money, and often a loss, 
by building Her Majesty’s vessels, and this in spite 
of the very liberal sums they cost thecountry. We 
are also likely to have further reforms in internal 
administration, for Captain Codrington’s Committee 
having issued their report on the report of Lord 
Ravensworth’s Committee, and the Lords of the 
Admiralty having issued a report on Captain Cod- 
rington’s Committee’s report to admirals superin- 
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tendent of Her Majesty’s dockyards, the latter will 
no doubt issue orders or reports to heads of depart- 
ments, who in turn will possibly take such steps as 
may be necessary to see that the proposed reforms 
are carried out—unless by the time the matter has 
filtered through to a practical stratum, it is forgotten 
by the public, when the whole chain of ofticialdom 
will also cordially agree to forget so unpleasant a 
subject as internal reform. The conclusions arrived 
at in the manner stated, have taken the form of a 
series of instructions setting forth what is to be 
done in the matter of repair and refit of Her 
Majesty’s ships. These are too detailed for us to 
enter into now, but we may return to the subject 
later on. 


POWER REQUIRED ON ELEVATED RAILROADS. 

A test of a locomotive in operation on the Third 
Avenue Elevated Railroad, New York City, has 
been made by Mr. Angus Sinclair, when the 
engine was drawing a train of four cars weigh- 
ing 59 tons, over its route of 8} miles and making 
twenty-five stops. The engine weighs 21} tons, 
cylinders 11 in. by 16 in. ; average indicated horse- 
power 163;4. Running time 20 minutes, stopping 
at stations 22 minutes. On account of the great 
number of stops, the average train resistance 
reached 42]b. per train ton, which is about five 
times the estimate of the pull on the drawbar if 
the motion of the train could be continuous. The 
average horse-power exerted by the locomotive, in- 
cluding time and stations, is 77,4, and as there are 
sixty-three trains on the road at the same time, 
there is an aggregate expenditure of 4901 horse- 
power on the road. The evaporation of the boiler 
on the basis of all coal used, without making any 
allowances, was 7,4 lb. water per pound of coal; 
and the hourly consumption of coal was 5,5 lb. per 
horse-power. These results are of interest only 
in themselves, and of no value in comparison with 
the work of locomotives on surface roads, as the 
limiting conditions of light trains, frequent stops, 
and slow speed, prevent any measure of economy. 





MISCELLANEA. 


DELTA metal has been awarded a gold medal at the pre- 
sent International Exhibition, Antwerp. 


The Smoke Nuisance Abatement Bill for the metropolis 
has been read a second time. 


The Francesco Morsini, ironclad, has been successfully 
launched at Venice. 


The Porte is negotiating a loan of 1,000,000/.T for the 
purchase of Krupp guns and other armaments, 


The number of visitors to the Inventions Exhibition for 
the week ending August 1 was 147,661 ; total since the 
opening, 1,866,080. 

The Manchester Ship Canal Bill has been read a third 
time in the House of Commons. The scheme has been 
before Parliamentary Committees no less than six times. 


The Russian Baltic fleet is now in full practice at 
different points. At present, in the roads of Revel are 
an evolutionary squadron and one for artillery practice, 


The Repulse, armour-plated ship, which is t> be put 
out of commission, will [be succeeded as coastguard ship 
for the Humber district by the Rupert. 


The directors of the Rhymney Railway Company 
recommend that a dividend at the rate of 10 per cent. per 
annum be paid for the half-year. 


The foundation stone of the new buildings of the 
Sorbonne, which are to cost 22 millions, have been laid 
by M. Goblet, Minister of Education. 


Captain Markham and Lieutenant Nicholson have been 
honourably acquitted by the court martial held to in- 
uire into the collision between the Hecla and the 
heerful. 


The Camperdown, barbette ship, is being rapidly pushed 
forward at Portsmouth for launching in October, as it is 
necessary to get her into dock as early as possible, her 
great height bringing her close to the roof of the slip. 


The directors of the Great Western Railway state that 
the accounts show a balance sufficient to admit of a divi- 
dend for the past half-year on the Consolidated Ordinary 
Stock at the rate of 44 per cent. per annum. 

The accounts of the North Staffordshire Railway Com- 
pany for the past half-year show a dividend on the or- 
dinary stock at the same rate as for the corresponding 
period, viz., 34 per cent. per annum. 


A Parliamentary return has been issued showing the 
action of the Admiralty in consequence of the report of 
Lord Ravensworth’s Committee on the building and repair 
of Her Majesty’s ships. 

The armour-plated turret ship Hydra was passed out 
of the dockyard hands at Sheerness on Saturday, on the 
completion of a thorough overhaul and repair. She will 
resume her duties as gunnery ship to the Duncan. 


According to the Weser Zeitung, of Bremen, a German 
jronclad squadron destined for the waters of Zanzibar is 
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assembling at Port Louis, in the Mauritius, On the 31st 
ult. four frigates had already arrived there. 


A committee of Elder Brethern of the Trinity House 
has left London in the Galatea to visit and report upon the 
po for more lighthouses in the Shetland and Orkney 

slands. 


The directors of the London and North-Western Rail- 
way state that the accounts for the past half-year show a 
balance sufficient to admit of a dividend at the rate of 
6 per cent. per annum, 


In well-informed circles at Brussels it is stated that the 
Belgian Government has made advantageous offers with 
the view of inducing Germany to select [Antwerp as a 
port to be touched at by the subsidised lines of imperial 
steamers. 


There appears to be no hope that Mr. F. A. Gower, 
who recently made an ascent in a balloon in connection 
with experiments on air torpedoes, will again be heard 
of. Mr. Gower was joint patentee with Mr. Bell in the 
Gower-Bell telephone. 


The directors of the National Telephone Company 
(Limited) have resolved to declare a dividend for the six 
months ending June 30 last at the rate of 6 per cent. per 
annum on the preference shares, and at the rate of 24 per 
cent. on the ordinary shares. 


The directors of the Birmingham Railway Carriage 
and Wagon Company, Limited, have declared an interim 
dividend of 5 per cent. per annum on the ordinary original 
capital and 6 per cent. per annum on the preference 
capital for the half-year ending June 30. 


The directors of the Great Northern Railway state that 
the accounts for the half-year ending on J une 30 show that 
a dividend may be declared at the rate of 3/. per cent. per 
annum on the original stock, against 3} per cent. at this 
time last year. 

Considerable interest has recently been manifested in 
Berlin in the question of the development of the German 
deep-sea fisheries, and it is reported that a grant of 
—— marks towards this object will appear in the next 

udget. 


Arrangements are being carried out at Chatham 
Dockyard for storing the first-class torpedo boats now 
building for the Government, which are to be sent to 
Chatham for the purpose of being there laid up until re- 
quired for use. 


The Pacific Mail Steamship Company having declined 
to carry the American mails on the terms offered, the 
mails to New Zealand, Australia, China, and Japan 
usually sent by the vessels of that company from San 
Francicso, will go vid England. 

The necessary alterations are now being carried out at 
Chatham Dockyard in the unarmoured steel-constructed 
cruiser Severn, 3550 tons, 6000 horse-power, to enable her 
to carry a larger supply of the Whitehead torpedoes than 
originally intended. The Severn will be launched in the 
course of a few weeks. 


In regard to the rifles, about which complaints have 
been made as to jamming of cartridges and other things, 
it has been ordered that the whole of the rifles used by 
the Camel Corps shall be collected by the Senior Ordnance 
Store Officer of each military district, and be sent to the 
Royal Small Arms Factory at Enfield. 


La Scciété Anonyme le Nickel of Paris, with branches 
at Glasgow, Birmingham, and Noumea, New Caledonia, 
announce that they have acquired the nickel and cobalt 
works of Messrs. Pines and Witte, at Iserlohn, and 
that Dr. Fleitmann’s methods will also henceforth be 
adapted in all their other establishments. 


Referring to the description of La Louvitre hydraulic 
canal lift in our issue of last week, the name of the Belgian 
Government engineer mentioned should have appeared 
as M. C. Génard, not as M. Gérard. We take this 
opportunity of adding that for this system Messrs. Clark, 
Standfield, and Clark, gained the premium offered by the 
Belgian Government to the competition of all the world. 


The First Lord of the Admiraity has stated that the 
object of the departmental inquiry as to dockyard expen- 
diture is not to investigate and report generally upon 
dockyard management and expenditure, but tu reclassify 
and simplify certain details connected with the expen- 
diture, with a view of subjecting them to effective 
supervision and audit. 


The half-yearly report of the directors of the Great 
Northern Railway lel shows a gross revenue of 
1,775,5371., against 1,789,470/., and an expenditure of 
1,057,048/., against 1,054,702/. This will give a dividend 
at the rate of 14 per cent. for the half-year to the original 
and 3 per cent. to the B stocks, leaving 3136/. to be 
carried forward. 


Arrangements are being made to carry out a series of 
experiments with,the newly designed armoured turret, 
numbers of which are proposed to be placed round the 
coast instead of the old useless martello towers, which 
are familiar objects by the sea shore. The special pur- 
pose of the forthcoming experiments is to test this by 
firing at the turret from various ranges, positions, and 
angles, and the test will be very severe. 


The Admiralty have decided t» arm the Pylades with 
14 steel] long-range breechloading guns, 5 in. in diameter, 
on the Vavasseur system of carriages, She will carry ten 
broadside guns and two fore and aft, so as to command 
an all-round fire. She will also receive a strong equip- 
ment of Gardner and Nordenfelt machine guns, and will 
be fitted with electrical machinery for discharging the 
spar torpedoes. When completed for active service she 
will be the strongest vessel of her class afloat. 





The half-yearly report of the Lancashire and Yorkshire 
Railway Company shows a dividend on the consolidated 
stock at the rate of 3} per cent. per annum, as against a 
4 per cent. rate of distribution for the first half of last 
year. The report states that the reduction in dividend is 
caused by the decreased traffic arising from the depression 
in trade, and an increase in the expenditure due chiefly 
to unusually heavy repairs to tunnels and other works, 
and to the locomotive stock, which it was not desirable 
to postpone, 

The cold air stores in Charterhouse-buildings recently 
built by Messrs. John Bell and Sons, are lit throughout 
by the electric light. The otticial trial of this installation 
has just been completed, and the conditions, which were 
somewhat unusual, as regards the accumulators, were 
amply met. The cells were to be capable of working a 
proportion of the lamps for sixteen hours, to be recharged 
in eight hours, and then supply the lights for sixteen 
hours, the dynamo being aime from the air com- 

ressors, The installation was put up by the Electrical 

‘ower Storage Company, of 11, Great Winchester- 
street, E.C, 


The Pacific Mills, situate at Lawrence, Massachusetts, 
are reported to be the largest textile manufacturing cor- 
poration in the world, covering 43 acres; there are four 
steam engines of 3500 horse-power, 42 small steam en- 

ines, and 50 boilers and 11 turbines of 5000 horse-power. 

he annual consumption of cotton is 15,600 bales; of 
wool, 4,000,000 lb., the product of 750,000 sheep. The 
annual capacity is, in cottons, printed and dyed, 65,000,000 
yards ; worsted goods, 35,000,000 yards, or a total of 
100,000,000 yards ; 3600 females and 1900 males are em- 
ployed. The pay roll for the year ending May, 1884, 
amounted to 1,790,000 dols. 


The annual report of the directors of the Consett Iron 
Company states that the revenue account for the year up 
to June 30 shows there is a sum of 61,779/. available. It 
is recommended that it be appropriated thus : 18,400/. in 
meeting the interim dividend of 5s. per share paid on the 
16th of February, 6579/. in extinguishing the special ex- 
penditure on new offices and No. 2 plate mill, and 36,800/. 
in paying on the 17th of August a dividend of 10s. per 
share. ‘The year, it is stated, has been characterised by 
a considerable decline both in the volume of business done 
and in the prices obtainable. The extensions in progress 
in the steel plate works at the date of the last report, have 
been completed, but the more important additions then 
alluded to have not yet been entered upon. 


The total production of Bessemer steel ingots in the 
United States in 1884 was 1,538,355 tons as against 
1,654,627 tons in 1883, and 1,696,450 tonsin 1882. Of the 
first-named amount Pennsylvania produced 1,029,244 
tons, Illinois 339,068 tons, and the remainder was distri- 
buted between New York, Ohio, West Virginia, Massa- 
chusetts, and Colorado. There were 21 Bessemer plants 
completed, and one building, inthe United States in 
1884. West Virginia and Massachusetts made their first 
steel of this kind in 1884. In 1882 the quantity of Bes- 
semer steel rails produced in the United States was 
1,438,155 tons ; in 1883 it was 1,286,554 tons, and in 1884 
only 1,116,041 tons. As compared with 1882 (when the 
maximum steel rail production was reached) there was a 
reduction of 22 per cent. The iron rails produced in 1884 
amounted to 21,891 tons, which was but a little over one- 
third of the production of 1883. The open-hearth steel 
rails produced in 1884 amounted to 3000 tons, which was 
not one-third of the amount produced in 1883. 


A comparison of the pig-iron districts in the United 
States, published by the Jron Age, shows that the Lehigh 
Valley District, which produced one-sixth of the whole 
product in 1872, has been receding during the last few 
years in relative importance, so that in 1884 it only pro- 
duced one-eleventh of the entire product. The Pittsburg 
district, on the other hand, has been steadily grey since 
1876, and in 1883 and 1884 was at the head of the list. In 
1872 Pittsburg produced only one-fourth as much pig iron 
as the Lehigh Valley, but last year it produced more than 
any other district. The Lower Susquehanna Valley and 
the western part of the State, outside of Pittsburg and the 
Shenandoah Valley, show a similar rapid development. 
The Schuylkill Valley also increased its output until 1883, 
when it again began to decline. With regard to the trade 
generally, notwithstanding the fluctuations in various dis- 
tricts, the entire product of the country has doubled 
itself within ten years. The product of the last three 
years has been as great as for the preceding five 
years, in spite of the temporary decline experienced last 
year. 





THE SALTERS’ COMPANY AND TEOHNICAL EpucatTion.— 
The following resolution was passed at a meeting of the 
Court of the Salters’ Company, held on July 31st, 1885: 
—‘*That the Court of the Salters’ Company, being in- 
formed of the need of increased funds to enable the City 
and Guilds of London Institute to maintain in efficiency 
the various branches of work for the advancement of 
technical education to which the confederated companies 
are pledged, hereby agrees to raise its annual subscription 
to the institute from 525/. to 1000/., payable in moieties, 
during the pleasure of the court, in the months of May 
and November, and that the Right Hon. the Lord Mayor, 
as Master, be requested to signify the same to the late 
Lord Chancellor Selborne and Sir Frederick Bramwell, 
vice-presidents, chairman of the council, and chairman of 
the executive committee respectively, adding an expression 
of the gratitude which the Salters Company feel for the 
signal services which they have rendered to the interests 
of technical education and of the livery companies, in 
helping and directing the combined efforts of the City 
an ilds‘of London in associating art and science with 
the furtherance of industrial progress,” 
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THE WESTON 


THE mercury vacuum pumps used for the exhaustion 
of the Weston incandescent lamp, differ essentially 
from all others. They have been in constant use for 
nearly four years with very slight variation, and that 
only in the method of raising and lowering the mer- 
cury. 

Their construction may be seen by reference to the 
engraving above, which is a view of a single pump 
showing its connection, and the illustration on page 130, 
which is a view of four such pumps with two mecha- 
nical pumps, one an auxiliary, with which the first or 
rough exhaustion is done and another or actuating 
pump, by means of which the mercury is raised or 
lowered. Toan unequal armed Y tube are attached two 
large glass bulbs or vessels, one on the longer arm of 
the Y tube, which serves as a vacuum chamber, and 
the other a mercury reservoir on the shorter arm. 
Immediately below the junction of the yacuum cham- 
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| ber and the Y, a branch tube is inserted curving up- 


wards and having an enlargement with a ground seat- 
ing at its upper end, to which a floating valve is fitted 
(see enlarged detail Fig. 2); this branch is continued 
in an S shaped bend expanded into a phosphoric an- 
hydride bulb or bottle, with a ground neck to receive a 
fork to which the lamp to be exhausted may be at- 
tached. 

The apex of the vacuum chamber is drawn out from 
a capilliary tube bent into a U shape to hold a mercury 
seal, and having attached to it a small bulb and stop- 
cock terminating with a nozzle at the outlet of the 
pump. The mercury reservoir is also drawn out and 
terminates with a nozzle stopcock. The leg of the Y is 
provided with a stopcock and nozzle through which 
the pump is either supplied with mercury or emptied 
when necessary. 

Tracing out the pipes on page 130 it will be found 





that the outlets of the pumps are all connected with 
the auxiliary pump at the right hand of the illustra- 
tion, by the upper of the two parallel pipes which run 
behind the pump boards, and that the mercury reser- 
voirs are likewise in connection with the actuating 
pump at the left ; to the lower pipe a calcium chloride 
drying vessel is attached by a three-way stopcock, by 
the use of which the mercury reservoirs of the pumps 
in the series may be alternately connected with the 
external atmosphere or the actuating pump. 

In practice two mechanical pumps are connected to 
a greater number than four of the mercury pumps. 
The pumps are filled with mercury by opening the 
stopcocks both at the outlets and at the reservoirs, 
when the lower nozzles, being connected with vessels 
containing mercury, the metal rises in both arms of the 

and the reservoirs until it reaches the proper level 
a little below the junctions of the branches at the 
bases of the vacuum chambers. As soon as this level 
is attained the lower stopcocks are closed and the 
pumps are ready for work. 

Lamps being attached to the forks and all joints 
made good, the exhaustion is obtained by creating 
differences of pressure in the reservoirs and the 
vacuum chambers in the following manner: The 
three-way cock is opened to the air and the outlets of 
the pumps opened to the auxiliary exhaust pump ; 
this at once disturbs the balance of the mercury, the 
auxiliary exhaust removes the pressure from one arm 
and the atmospheric pressure in the reservoirs causes 
the mercury to rise in the vacuum chamber through 
the capiliary tubes, and seals into the small bulbs at 
the outlets of the pumps. The outlet stopcocks are 
now closed and the three-way cock turned toconnectthe 
reservoirs with the actuating pump, which exhausts the 
air from above the mercury in them and reverses the 
balance. There now being the same atmospheric 
pressure on either side of the mercury the longer 
column falls by gravity until level is again attained. 
As the mercury falls it leaves the [J seals filled with 
mercury, which is sufficient to prevent the small 
amount of air in the bulbs from returning to the 
vacuum chambers, and, as the mercury leaves the 
vacuum chambers, a Torricellian vacuum is produced, 
but the moment the mercury passes the junction 
of the branches with the base of the chambers, the 
atmosphere in the lamp and connecting pipes distributes 
itself evenly through the now combined spaces. Ex- 
ternal pressure is again admitted to the reservoirs 
through the three-way cock, and the mercury again 
rising in the pumps is again caused to fall, as before, 
and so alternately each time, leaving a more attenuated 
atmosphere in the lamps. Should the accumulation of 
air in the small bulbs produce a back pressure suffi- 
cient to endanger the [J seals, the outlets are again 
opened to the auxiliary exhaust pump, whilst the 
meicury is at its full height, a sufficient length of time 
to reduce this back pressure. The admission of 
moisture to the pump, either from the lamp or the 
external atmosphere, is prevented by the absorbent 
contained in the drying bottles. 

When a sufficient degree of exhaustion is obtained, 
which is plainly indicated by the size of the bubbles 
of air which pass through the seals at each operation 
of the pump, the lamps are all placed in circuit, 
and the filaments raised to a red heat, and the pumping 
is continued, the temperature being occasionally raised 
until it is somewhat higher than the lamp filaments 
will be expected to undergo in practice. By this means 
the gases from the carbons, as well as the moisture and 
air gases held in mechanical suspension by the carbons 
and the surface of the glass, are driven off by heat and 
exhausted, 

The lamps, at the proper time, are removed from 
the forks by sealing the tubes which attach them, and 
a new set of lamps are connected. The currents to each 
gang of lamps are controlled by separate rheostats, 
shown in the illustration, so that the removal of any 
set of lamps is not delayed by those which do not 
happen to be sufficiently exhausted. 

The mechanical pumps are of special design. At 
each stroke the piston comes dead against the bottom 
of the cylinder, leaving only such space for air as is 
allowed by the impossibility of obtaining absolute 
mechanical accuracy. The blow is taken up by a spring 
in the crosshead. Theairin the upper side of the pump 
being also highly attenuated, the difference of pressure 
between the two sides of the piston is not sufficient to 
lift the valve, which is therefore accomplished by a 
positive movement. 

The temperature of the cylinder is kept down by a 
flow of water around it, between its external diameter 
and a metal jacket. The difficulty of obtaining a 
pump of good design and of sufficient accuracy of 
workmanship induced Mr. Weston to go into this 
matter himself. 

There are now in use at the Weston Incandescent 
Factory a number of small pumps, 34 in. by 6 in. 
cylinders, and one larger, for actuating the gangs 
of mercury pumps, of which there are sixty in daily 
use. Ten lamps are exhausted on each pump and re- 
quire 14 to 1? hours. This gives a capacity for -ex- 
hausting 3000 lamps per day. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. JEREMIAH HeEap.* 


It has long been customary for the President of the 
Institution of Mechanical Engineers to open the proceed- 
ings at the summer meeting by giving an address; and 
this obligation I am now with much diffidence about to 
attempt to fulfil. I do not forget that the leniency and 
loyalty towards the chair, which have always prevailed 
among you, permit your President’s observations to pass 
without the ordeal of subsequent discussion. To one who 
has long been accustomed to encounter, in ordinary 
debate, the risk of verbal demolition by some critical 
member, the advantage of being for once, ‘‘6ft. above 
contradiction” is somewhat tempting. I trust, however, 
I shall not be found in the end to have abused your in- 
dulgence, or to have tried your patience too severely. I 
shall endeavour to discuss freely and fairly the questions 
which arise, not claiming that my views are incontro- 
vertible, nor that I am more free from bias than humanity 
generally, But I feel sure I may ask you to give me 
credit for having at heart no other object than to aid, so 
far as my limited powers and opportunities admit, the 
true progress of mechanical engineering. 

It was perhaps but natural that I should in the first 
place refer to some of the many able and interesting 
addresses to which you have on former occasions listened 
from past-presidents, in order to find, if possible, a guiding 
principle pervading all, whereon I might frame my own. 

3ut in this search I was not very successful. Previous 
addresses have been perhaps most usually of a historical 
character, recording progress in some branch or branches 
of mechanical science with which the writer was especially 
conversant. 

In the earlier days of engineering it was possible every 
few years to give, with some approach to completeness 
and within the limits of an address, a more or less com- 
plete résumé of the past, a description of the present, and 
an indication of the future. The immense development, 
however, of the applied sciences in recent years, has made 
this increasingly difficult. No one can now do more than 
aim at ‘‘ knowing something of everything, and every- 
thing of something.” say “‘aim at,” because attain- 
ment of perfection in the narrower sphere, and of uni- 
versality in the wider, is equally impossible. The great 
mass of technical literature published now-a-days, which 
inevitably and punctually arrives to flood the office of 
every known engineer, is almost bewildering. The supply 
of information and facilities for circulating it seem to be 
fast getting out of proportion tothe time, the brain power, 
and the eyesight of the most energetic readers. The 
book-shelf and even the waste-paper basket are, I fear, 
too often or too immediately the sources of relief. Many 
a paper, article, and book has to be put aside with a sigh 
till amore convenient season, which perhaps never arrives. 
And so it comes that every engineer must feel more and 
more a3 he grows older, that he knows but very little even 
of his own profession. 

relative Advantages of Iron and Steel.—Living as I happen 
to do in one of the most important iron-producing districts 
of the country, and connected as I have long been with 
the manufacture of iron, and latterly of steel, I have 
naturally felt a keen interest in a question which has not 
infrequently arisen at our meetings, and still more often 
at those of a kindred institution. The question I refer to 
is that of the relative advantages of iron and steel for 
constructive purposes ; with which is necessarily associated 
the wide-spread popular expectation that the older ma- 
terial is on the point of being completely superseded in 
every direction. I propose to occupy the time at my dis- 
posal by discussing, though of course only in the most 
genera] and incomplete manner, certain points connected 
with this great and still unsettled question, in the hope 
that a few observations thereon may prove not altogether 
uninteresting or useless, though admittedly expressing 
only an individual opinion derived from very limited op- 
portunities of observation. 

The sudden and complete victory of steel over iron asa 
material for rails—a victory which commenced ten to 
fifteen years since, and was virtually complete in three or 
four years from its commencementt—is one of the most 
remarkable events in the history of engineering. Iron 
rails had long been found unsatisfactory under heavy 
wear ; and steel rails proved so infinitely superior in this 
respect, and so free from collateral disadvantages, that 
once fairly to try them was to adopt them for evermore. 

It was not to be wondered at, in view of such a revolu- 
tion actually accomplished, that there should exist a 
general expectation that it would be followed by a similar 
revolution in all other departments of constructive engi- 
neering where wrought iron had hitherto been the 
material used. Consequently for the last seven yearst 
high metallurgical and engineering authorities have con- 
tinuously warned us that the universal use of steel in all 
departments of consumption, instead of wroughtiron, was 
immediately imminent. Experience however has not 
altogether justified these predictions ; and a little reflection 
will convince that they were at least premature. 

Steel rails have long been produced at as low or at even 
a lower price than they ever were of wrought iron. They 
can be made of equally good quality by either the Bes- 
semer or the Siemens process, with either acid or basic- 
lined vessels ; and almost any iron ore can now be utilised 
in their manufacture. 

Steel bars, angles, or plates, on the other hand, of the 
quality required by Lloyd’s or by the Board of Trade 


* Delivered at the Lincoln meeting, August 4, 1885. 

+ ‘* Manufacture of Iron and Steel,” by Sir I. Lowthian 
Bell, page 379. 

t} Journal of the Iron and Steel Institute, No. 2, 1878, 
page 436 and following ; and also No, 1, 1881, page 31. 





officials, cost about 46 per cent. more than if of ordinary 
wrought iron.* Although they can be made from ingots 
produced by any of the processes referred to, these latter 
as a matter of fact are at present almost exclusively the 
product of acid-lined open-hearth furnaces. Not much 
pig-iron enters into their composition, except the purest 
brands of hematite ; and the ores, whence these are 
smelted, are mainly obtained from foreign countries. + 

Again, the qualities required in rails are entirely diffe- 
rent from those most needed in constructive material. 
Rails must of course be tough enough not to break under 
traffic. Of some, but quite minor importance, is the 
power to resist corrosion. But the one quality of para- 
mount necessity, the one by virtue of which, above all 
others, steel for rails has superseded iron so signally, is 
the ability to withstand abrasion, disintegration, or 
crushing, under heavy rolling loads. According to Mr. 
Price-Williams, a steel rail, ceteris paribus, will last as 
long as nine iron ones.t This obviously, and this alone, 
brought about the great, sudden, and complete revolution 
in regard to the material to be used thenceforward for 
this particular purpose.$ 

he remarkable anti-abrasion qualities of steel are 
manifestly of equal value when it is used for tyres ; and 
there also it has consequently almost completely super- 
seded iron. But for the great constructive works for 
which bars, angles, and plates are so largely used, such 
for instance as ships, bridges, and boilers, it is obvious 
that anti-abrasion qualities need not be considered at all. 
If, therefore, for these purposes also steel is destined com- 
pletely to supersede iron, it must be by reason of its 
superiority in other respects. I now propose to consider 
wherein it is superior to iron for these other purposes, and 
to what extent ; wherein, if at all, it is inferior to it, and 
how far this is likely to interfere with its progress ; and to 
notice, as we proceed, in what departments of consump- 
tion it has, as a matter of fact, already superseded partially 
or entirely the older material. 

Shipbuilding.—Steel, as now made to Lloyd’s require- 
ments, is superior to iron for shipbuilding purposes for 
two reasons, which I am inclined to consider of primary 
importance, namely : 

1. It is very much more ductile, 

2. It is equally ductile in both directions of the grain. 

To these reasons may be added three others, which 
look upon as of secondary importance, namely : 

1. It has 30 per cent. more tensile strength in the direc- 
tion of the grain. 

2. It has 50 per cent. more across the grain. 

3. Its elastic limit is 21 per cent. more in either direc- 
tion of the grain. 

I have placed tensile strength and elastic limit in a 
secondary position as compared with ductility, because in 
the former respect iron has always proved itself at least 
equal to the ordinary demands upon it. Indeed, the 
examples of the Great Britain steamship, built in 1845, 
the John Bowes in 1851, the Great Eastern in 1857, and 
many others still afloat, prove that, if a well-built iron 
ship be kept off the ground and free from collisions, its 
life is practically unlimited. Serious collisions have the 
same disastrous result, whether iron or steel be the mate- 
rial concerned. The cireumstances wherein steel most 
strikingly shows its practical superiority are when minor 
accidents occur, such as slight collisions, grounding in 
moderate weather, and so forth. In such cases steel ships 
have repeatedly remained tight, and returned safe, though 
in a battered condition; when, had they been of iron, 
they might probably have become total losses. The 
benefits of marine salvage, however, usually accrue to the 
underwriters, and not to the shipowner. The former have 
an obvious interest in saving to the utmost, whilst the 
latter may even gain by the loss of his ship. Apart from 
humanitarian considerations, no fully-insured owner would 
wish to recover his ship in a seriously damaged condition. 
Nevertheless, it is the owner who decides the material to 
be adopted, and not the underwriters. Should the 
diminution of risk by the use of steel be accurately de- 
termined in the future, and the insurance premiums be 
adjusted accordingly, then it may become the owner’s 
interest more clearly than it is at present to specify the 
more ductile material. 

Up to the end of 1883 steel could not be said to have 
superseded iron at all in shipbuilding. For although 
166,428 tons of steel shipping were made in that year 
under Lloyd’s survey, still the tonnage of iron shipping 
surveyed during the same year was 933,774 tons, or con- 





* For this comparison wrought-iron plates are taken at 
41. 17s. 6d., and steel plates at 7/. 2s. 6d. per ton. 

+ ‘* Manufacture of Iron and Steel,” page 386. 

+ Journal of the Iron and Steel Institute, No. 1, 1881, 
page 30. 

§ Sir I. Lowthian Bell, judging from experience ob- 
tained on the North-Eastern Railway, doubts the correct- 
ness of Mr. Price-Williams’s estimate, and thinks double 
is more nearly correct than ninefold. (‘‘ Manufacture of 
Iron and Steel,” page 380). The degree of superiority will 
no doubt vary with the position, and in direct proportion 
to the severity of traffic. Under any circumstances the 
advantage is very considerable. 

| For this estimate I have taken steel (plate) to have 
27.3 tons per square inch ultimate tensile strength either 
way of the grain, and 16.6 tons elastic limit. Iron (plate) 
I have taken to have an ultimate tensile strength of 
21 tons with and 18.2 tons across the grain, and 13.7 tons 
elastic limit either way. The elastic limit of steel was 
recently determined for me by Mr. P. C. Gilchrist on a 
Wicksteed machine, by the average of ten specimens of 
mild steel tried. The elastic limit of iron is the average 
of eight specimens tested at the Tees Side Iron and Engine 
Works, Middlesbrough. There was virtually no differ- 
ence with and across grain (see page 11, ‘‘ Bridges and 
Roofs”), 





siderably greater than any previous year. So far, there- 
fore, the steel used was in addition to, and not in 
replacement of, iron. 

n the disastrous year 1884 the total tonnage built was 
28 per cent less, whilst the tonnage of steel shipping built 
was 132,457 tons, or 20 per cent. less, and. of iron 661,201 
tons, or 29 per cent. less than the previous year.* Had 
there been no such material as steel, al! would doubtless 
have been built of iron. We must therefore consider that 
the proportion of steel shipping to that of iron shipping 
built last year is the proportion in which the latter had 
then become superseded. That proportion is about 20 per 
cent., or one-fifth. During the first half of 1885 steel 
vessels amounting to 67,469 tons had been built to Lloyd’s 
survey out of a total of 221,423 tons, or 30 per cent., show- 
ing a continued progress in the gradual supersession of 
iron by steel. 

The practical question whether to adopt steel or iron, 
which shipowners must decide before commencing to 
build, involves some rather curious considerations. Re- 
lying upon the circumstance that 30 percent. more tensile 
strength could be obtained in steel than in iron, and with 
the experience gained by a series of experiments, Lloyd's 
Committee agreed in 1877 to allow for the stronger metal 
a maximum reduction of 20 per cent. in weight of scant- 
lings, and issued rules accordingly for the general guid- 
ance of shipbuilders.t A structure built under such con- 
ditions might be supposed still to have a margin of 10 per 
cent. excess of strength. But such reasoning would be 
misleading, because certain elements which ought to be 
included in the calculation, are omitted. If a piece of 
metal such as an iron or steel plate be strained asa girder, 
it gives way by bending when the tensile strain on the 
outer surface, or the compressive strain on the inner sur- 
face, exceeds the respective elastic limits. Power of re- 
sistance to compression is therefore of such importance in 
cases of bending that only in so far as this holds out, is ten- 
sile strength of any avail. To neglect compression is like 
attempting to use a lever with a yielding fulcrum. 

Again, still looking upon a ship-plate as a broad girder, 
we shall find that resistance to bending is in proportion 
to the square of the depth of the girder, that is, the thick- 
ness of the plate. For example, if two pieces of plate 
of equal width and length, and 3 in. and 4 in. thick re- 
spectively, be laid upon supports and weights be placed 
upon them, the first will be found to sustain more than 
the second in the proportion of 5? to 47, or25to16. That 
is, the thinner piece will sustain 36 per cent. less than 
the thicker one. If the former were steel, and therefore 
stronger on that account by 30 per cent. than the latter, 
say of iron, still it would be weaker in the proportion of 
30 to 36 per cent. by reason of itsdiminished thicknes It 
therefore becomes,clear that an iron shipis likely to retain 
its form better than a steel one built 20 per cent lighter. 

It is but just to Lloyd’s Committee to point out that, 
whilst permitting a reduction of thickness of 20 per cent. 
in steel ships, they insisted on, and have invariably 
enforced, a system of testing and inspection far more 
severe and rigid than was ever applied to ironships. All 
the steel used must support a tensile strain of between 
27 and 31 tons per square inch in any direction, besides 
a quenching test. And whatever does not fulfil these 
conditions by ever so little is relentlessly rejected. The 
sudden transition from the comparatively easy-going in- 
spection which iron for shipbuilding receives, to the 
severity of that of steel, is of itself suggestive that Lloyd’s 
Committee have for long been themselves apprehensive 
that 20 per cent. is far too great a reduction to allow. 
They seem in fact to say to the shipowner: ‘‘ If you will 
avail yourself to the utmost of our permission to reduce 
thicknesses, in order to cheapen the cost of the ship, and 
carry somewhat heavier cargoes, you may do so. But we 
will watch that not a piece of steel is used which has not 
the very highest degree of tenacity attainable, short of 
liability to brittleness.” 

During the last seven or eight years evidence has not 
been wanting to confirm the suspicion that the 20 per 
cent. reduction was too great even as a maximum. It is 
not easy to obtain exact particulars, or definite cases, 
inasmuch as those who are best informed naturally 
refrain from proclaiming what might tend_to depreciate 
their own work or their own property. But I am in- 
formed on authority, which I have no reason to doubt, 
that there have been cases of steel ships returning from 
voyages more or less strained and out of shape, in a way 
rarely experienced previously; in other cases it has 
been found necessary to strengthen the ship internally 
after completion, in erder to avert anticipated difficulties 
of the same kind; and one case where the position of 
each frame inside could be traced by the eye from the 
outside owing to the plates bulging inwards from external 
pressure. + 

It will be readily admitted by all who have ever come 
in contact with Lloyd’s Committee, or their surveyors, 
that their operations are habitually conducted in a 
thoroughly able and conscientious way. Otherwise they 
would never have attained the commanding position in 
public estimation which they now enjoy. Equally will 
it be conceded by all, including themselves, that their 
policy ought never to be such as to cripple or retard the 
use of the most suitable materials in the best possible 
way. Their rules and practice should surely be suffi- 
ciently elastic to allow every material to find its best ap- 
plication, and every kind of ship and every part of a ship 
to be made of the material most appropriate to it. 

At present, however, there are materials eminently 

* Yearly statements of Lloyd’s Register of Shipping, 
January 9, 1884, and January 8, 1885, 

+ Journal of the Iron and Steel Institute, No. 2, 1878, 
page 435, 

+ See article on steel ships in The Engineer, April 17, 
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; ipbuilding, and far superior to iron, which 
suitable fos shin ied, teoatee they ~ not coincide with 
the eamuln for steel intended to be used in reduced thick- 
nesses. I allude to steel made by the Bessemer basic pro- 
cess; but the same remarks will probably apply where 
converters of the Clapp-Griffiths type are used. Bessemer 
basic steel comes up to, and indeed considerably exceeds, 
Lloyd’s requirements, with certainty and regularity in 
every respect but one. That one is the tensile test. 
Instead of standing 27 tons to 31 tons per square inch for 
all thicknesses, it stands from 24 tons to 28 tons. Now, 
if Lloyd’s Committee would permit such steel to be used, 
ed the scantlings were thickened proportionately, 
there would be no ground for complaint, but as the matter 
stands now, an owner could not have a vessel classed at 
Lloyd’s, if built of steel milder than corresponds with 27 
tons per square inch. This is true, even though he chose 
to make the steel as thick as if it were iron, and even 
though such a ship would obviously be better than an iron 
one, and probably better also than one of steel of the 
thinnest scantlings allowed. ’ 

The question will appear the more serious when we 
recollect that the basic process isthe only means by which 
five-sixths of the ore of this or any other country, can be 
utilised at all for steelmaking. Nature has endowed us 
with a great abundance of native iron ore, most of which 
is now available for making steel suitable for shipbuild- 
ing. Nevertheless, we seem to prefer to — from 
Spain and elsewhere, and to neglect our own inheritance. 
Mest of the splendid steel ships afloat are in this sense 
derived from foreign material, the further supply of which 
might be stopped at any time by war or caprice. Surely 
this cannot be looked upon as a final or very stable 
arrangement. At all events, Lloyd’s Committee ought 
scarcely to favour foreign in preference to British produce, 
unless compelled by reasons more cogent than any which 
appear at present to exist. : 

Bridges and Roofs.—We have seen that the physical 
qualities requisite in a material for rails and tyres are 
widely different from those necessary in a material for 
shipbuilding. This, however, does not preclude the pos- 
sibility that one material of versatile character should 
cover the whole ground, and be best for both. Next to 
railways and ships, perhaps bridges and roofs have 
hitherto absorbed more wrought iron than any other kind 
of constructive work. 

Here, again, a little thought will convince us that the 
order and degree in which the qualities of the material are 
essential must be altered. Iam inclined to place in the 
rank of primary importance :—Ist, High elastic limit 
under tension and compression in one direction; and, 
2nd, Non-liability to corrosion under atmospheric condi- 
tions. And of secondary importance :—lst, Ultimate 
tensile strength ; and, 2nd, Ductility. 

In bridges and roofs it is clear that the material must 
never be strained beyond its elastic limits, tension and 
compression being equally taken into account. Otherwise 
the form of the structure would alter, and disintegration 
commence, and time would bring total failure. The mar- 
gin between the maximum working strain and the elastic 
limits is therefore the real margin of safety ; and what- 
ever reduction of area takes place by corrosion narrows 
this margin of safety. It is probable that all iron and steel 
roofs and bridges will, unless previously removed, ulti- 
mately becomeunsafein this way. Ignoring great disasters, 
which can never be perfectly provided against, the further 
margin between the elastic limits and the ultimate 
strength, either in tension or compression, is never made 
use of at all in bridges or roofs that are sufficiently strong, 
there being no current liability to abnormal strains, 
collisions, bulging, and so forth, as there is in the case of 
ships. These secondary qualities are therefore only of 
use as signs of reliability within the elastic limits—in 
short, as evidence that the material is not brittle. 

The comparative rarity with which elastic limits are 
mentioned in specifications for bridge-building materials, 
and, when they are so mentioned, the lowness of the 
limits named, seem to indicate that the view above set 
forth differs from that hitherto commonly entertained, 
and that the elastic limit attainable,‘ especially in the 
case of iron, is not widely known. A _ series of ex- 
periments made some time since at the Tees Side Iron 
Works proved that the elastic limit in tension of ordinary 
Cleveland iron bridge plates % in. to 4 in. thick is 13.7 
tons per square inch. The ultimate tensile strength 
ascertained at the same time was 21 tons with and 18.2 
tons across the grain; and the extension in 8 in, lengths 
was 74 per cent. with, and 3 per cent. across. 

A curious and important fact, though little known, is 
that the elastic limit in iron plates is equal in either direc- 
tion, as it is in steel, although the ultimate strength and 
ductility are inferior in the cross direction.* 

On account of the greater cheapness of iron, and per- 
haps for other reasons, the use of steel has not yet made 
much headway in this country as a material for bridges 
and roofs, except where very long spans are required. In 
such exceptional cases the weight of the structure itself 
is by far the greatest source of strain ; and therefore it 
becomes imperative to use a material which affords a 
- elastic limit in proportion to its weight. In certain 
other countries, notably America, the practice is some- 
what different, steel being relatively more in use. But 
there, no cheap finished iron is obtainable, as here; and 
their rivers being larger, there is more demand for wide 
spans. 

Boilers.—Next in importance to the specialities already 
discussed, steara boilers may perhaps be classed. Apart 
from the question of corrosion and certain minor difficul- 

* It seems clear that mild steel has much less prac- 
tical advantage over wrought iron when used for bridges 
und roofs than when used for ships. (See previous para- 
graph on “ Shipbuilding,” and foot-note. ) 
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ties which I shall hereafter refer to, it is hard to find any 
respect in which mild steel is not better than iron for 
boilers. Moreover it is not here under any disadvantage 
as regards original cost. Iron boilers have always been 
made of special qualities, which on the average cost as 
much as modern steel. Indeed in those cases, and they 
are many, where the highest South Yorkshire brands 
have habitually been specified, steel with far superior 
capabilities is obtainable at a very much lower price. 
Can we wonder that marine boilers are now scarcely ever 
built of iron? The very material, weight for weight, 
costs less than formerly. To this advantage must be 
added the gain of displacement, if they be made thinner 
in proportion to tensile strength; or, which is of more 
importance, the extra steam pressure carried if the full 
thickness be retained. To obtain adequate furnace-room 
and heating surface marine boilers must be of large dia- 
meter; and to withstand the ever increasing pressures 
needed for multiple expansion, the thickness and tenacity 
of boiler shells must be the utmost consistent with 
safety. These requirements, with the large areas and 
heavy weights which they involve, are more easily met by 
steel than by iron. As in the case of steel for shipbuilding, 
the insistence by Lloyd’s and the Board of Trade sur- 
veyors on a very high tensile strain, without relaxation 
for the greater thicknesses, has led to certain difficulties 
and dangers. Noone is more alive to these than Mr. W. 
Parker, chief engineer ‘to Lloyd’s; and in his hands any 
— of rules suggested by experience may safely 
eft. 

Engineers and surveyors generally must recognise that 
greater thicknesses, whether in steel or iron, involve less 
work upon the material; and less work means less tena- 
city. This ought to be understood, accepted, and 
allowed for. Otherwise the manufacturer is compelled 
to increase the amount of carbon in his steel in proportion 
to thickness, and perhaps beyond safe limits; and thus 
are incurred the risks of such disastrous failures as have 
occasionally taken place. 

For boilers other than marine the supersession of iron 
by steel has not been nearly so rapid, nor is it at all 
complete. In Lancashire, where large diameters are in 
vogue, and where Mr. Adamson and other able engineers 
have long advocated and set the example of using steel, it 
is now largely employed. But throughout the country 
generally the older material is still mostly preferred, at 
all events for shells. For difficult work, such as flanged 
tubes and double-flanged end plates, the diminished pro- 
— of wasters attending the use of steel is rapidly 
eading to its extended adoption. 

Rolling Stock.—Iron or steel under-frames for rolling 
stock are much commoner on Continental than on English 
railways. A metallic framework is always more perma- 
nent and satisfactory, and usually lighter than a timber 
one of equal strength. But experience has shown that 
the latter material does well enough, and in case of colli- 
sion the débris is more easily dealt with by splitting up 
and burning. A crumpled-up iron or steel under-frame 
is an exceedingly awkward thing either to handle, to re- 
move, or to annihilate. It must, however, be borne in 
mind that, as in the case of ships, it is impossible so to 
construct fabrics that they shall withstand serious colli- 
sions without inconvenience; and the possibility of 
abnormal occurrences should not be allowed to handicap 
normal use. 

On the North-Eastern Railway excellent hopper 
mineral wagons made entirely of iron have been in use for 
fifteen or twenty years, and apparently with satisfactory 
results. Recently a large number have been built at 
Darlington of basic steel, fur West Coast tratfic. A 
saving of weight has thereby been obtained, and increased 
ower to resist damage from tipping the minerals in and 
ennesiin the sides by the workmen to shake them out. 

Railway Sleepers.—A still more important use for iron or 
steel in the future is, or should be, for railway sleepers. 
Here again some foreign and colonial railways are in 
advance of our own; for iron sleepers have been in suc- 
cessful use abroad at least fifteen years. A large number 
on Mr. James Livesey’s plan have been manufactured at 
Glasgow and at Middlesbrough; but as far as I know 
none of these were for English lines. On the North- 
Eastern Railway, a few years since, about a mile of 
line was laid down upon Mr. Charles Wood’s system, with 
promising results except in one particular. Mr. Wood’s 
peculiar clip-fastening necessitated cutting two large 
square holes just at the part where the sleeper was sub- 
jected to most strain ; and failure occurred after atime by 
rupture through or near these holes. The weak points of 
Mr. Wood’s system are corrected in Mr. F. W. Webb's 
sleepers; and a promising experiment with these, or a 
slight modification of them, is now in progress near 
Middlesbrough. Iron or steel sleepers with proper fasten- 
ings, and of such a form that the weight of passing loads 
is well distributed over them, are as elastic as wooden 
ones, and far more enduring. But for their extra initial 
cost, there seems to be no impediment whatever to their 

eneral adoption. They can be used equally well with 
ae or soft ballast, and with flanged or double-headed 





rails. Wooden sleepers no doubt also answer their pur- 
pose perfectly, so long as they remain sound. But the 
conditions to which re are subject are extremely un- | 
favourable to endurance, especially under the chairs and | 
at the spike-holes, where endurance is most essential. | 
At these parts moisture is continually entering through | 
capillarity, and then evaporating. This action alternat- | 
ing with the weather, and accompanied by severe 
vibration with every passing load, is highly conducive to 
premature decay. Some railway companies use their old | 
sleepers for fencing purposes. They put them vertically | 
side by side with one end buried in the ground, the other | 
ends being bound together with hoop iron. An excellent | 


fence is the result until the buried ends have rotted away, | 


fence is not a little interesting and instructive to an 


engineer. The way in which the chairs are found to have 
imbedded themselves into the solid timber to a depth 
varying from } in. to 2} in. is very remarkable. The spike- 
holes are usually greatly enlarged, and the wood un- 
sound all round. Fhe average time when sleepers arrive 
at this condition is said to be about nine years. It seemsa 
great pity that timber imported only a few years since, and 
still for the most part sound, should have become useless for 
its original purpose because a small but essential portion 
has decayed. And forthe secondary purpose of fencing, 
it must for thesame reason be used of five or six times the 
thickness which would be required in new and sound 
planking. Considering the growing scarcity of timber 
all over the world, together with the ever increasing 
need for it, we ought surely to look with jealousy 
upon its continued use in such enormous quantities for 
sleepers, where metal would better answer the purpose, 
It is a form of waste which should be reprehended 
in the public interest, just as should the use of coal for 
ballasting or other obviously wasteful purpose. The 
same timber which becomes useless for sleepers in say 
nine years, would last at least a century in the roof or 
flooring of a house. Piles of Baltic timber driven twenty- 
two years since, and always immersed in water, I lately 
examined, and found still perfectly sound. Had they 
been used as sleepers, they would have needed replace- 
ment twice already. 

There is also another cogent argument against the con- 
tinued use of timber sleepers. Each one delivered by a 
foreign ship at a British port costs a certain sum of money, 
representing the foreign labour of all kinds expended in 
producing and delivering it. If from Sweden, and worth 
33. 8d. each.* then every six purchased per week would 
represent 22s. per week, or sufficient te support a Swedish 
family. Suppose iron or steel sleepers costing 7s. 4d. each 
were substituted, then every three of these purchased per 
week would represent 22s., or say equivalent to an 
English family maintained. Estimating British railways 
at 30,000 miles of single line, and the sleepers at one yard 
apart, we shall find that the number in use is 52,800,000. 
If these were of iron or steel, and required replacement at 
the rate of lin 18 per annum, then 2,933,333 would be 
required per year, or 56,410 per week. These represent 
a weekly expenditure of 20,680/., which would maintain 
18,800 British families, or say a population of 94,000 per- 
sons. The question arises whether railway companies, 
being in some measure in the position of public trustees, 
should not take such things into consideration. An 
extra 20,6807. per week spent among the British 
industrial classes would be most acceptable to them 
at present; and as the railway companies would also 
be benefitted by increased endurance, and diminished 
labour, superintendence, and risk, there would be 
a gain all round. The above estimate, however, has 
reference only to maintenance, after metallic sleepers 
have taken the place of wooden ones throughout 
the country. It is obvious that of far greater present im- 
portance to British industry would be the demand due to 
first substitution. The magnitude of the trade in metallic 
sleepers, which is likely to arise before long, is difficult to 
realise. It will benearlyasimportantasthe railtrade. After 
so many yearsof depression, Britishengineers may perhaps 
be excused if they strain their eyes a little in the direc- 
tions in which relief may and oughtto come. Our foreign 
competitors are everywhere building up and maintaining 
by artificial tariffs exotic industries which could not other- 
wise endure for a twelvemonth. Though sufferers by this 
their policy, we should not wish to imitate it. Wesnould, 
on the other hand, fix our own national commercial policy 
on such sound economic principles that our trade may not 
be precarious, nor our prosperity, when it comes, unstable. 
But without violating economic principles, and indeed in 
obedience to them, may we not fairly ask that the orders 
of our great public companies should be given to British 
rather than to foreign producers, in all cases like the pre- 
sent, where no disadvantage is entailed upon the pur- 
chasers ; and that opportunity to earn a livelihood should, 
like charity, begin at home? 

(To be continued.) 








CANADIAN Rattways.—In the north-west territory of the 
Dominion of Canada grading on a railway from Regina 
to Long Lake has commenced, with Mr. Barclay as en- 
gineer in charge of the works, and Messrs. Foley Brothers 
contractors. The railway has received a special land 
grant from the Dominion. The principal promoters of 
the railway are from New Brunswick and Nova Scotia, 
and last year they made large investments in New Bruns- 
wick cattle, with which they have stocked their ranches. 


Novet MerHop or ERectinc Brrpcework. — Those 
interested in the manufacture and erection of bridges can 
at present see such work being carried out in a somewhat 
novel manner. Messrs. Ed. and E. B. Ellis, architects, 
of Fenchurch-street, are having a large block of offices 
and warehouses put up in Eastcheap. These buildings, 
which are immediately over the Metropolitan District 
Railway Company’s line, running between Monument 
and Mark-lane Stations, are carried by very massive 
wrought-iron girders. The contractors for the ironwork, 
the Darlington Wagon and Engineering Company, are 
delivering the girders in the form of loose plates, bars, 
&c., and are rivetting them up on the site by portable 
hydraulic rivetters, the power for working these machines 
being taken from the mains of the London Hydraulic 
Power Company. 


* See Mr. W. J. Cudworth’s remarks in the Proceed- 
ings of the Cleveland Institution of Engineers, June 9, 





which must occur before long. An inspection of such a | 1879, p. 211. 
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HORIZONTAL ENGINE WITH AUTOMATIC EXPANSION GEAR. 
CONSTRUCTED BY MESSRS. HOLBOROW AND CO., ENGINEERS, STROUD. 
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WE give above an engraving showing an arrange- 
ment of automatic expansion gear applied to a hori- 
zontal engine, which is being exhibited by Messrs. 
Holborow and Co., of Dudbridge, near Stroud, at the 
International Inventions Exhibition. 

The engine is fitted with a main slide valve having 
a cut-off valve on its back, and upon the slide box, 
which forms a guide to the main valve spirdle, is 
pivotted a vibrating lever, the other end of which (see 
illustration) is actuated by a separate eccentric. In 
the slot of this vibrating lever works a slide block 
attached to the governor and also to the cut-off valve 
working at the back of the main valve in the usual 
manner. From this it will be observed that, when the 
governor moves the block in the vibrating lever towards 
the pivot, the motion of the cut-off valve becomes more 
in unison with the motion of the main valve, and con- 
sequently the cut-off takes place at alater point in the 
stroke, while just the reverse follows the movement of 
this block by the governor away from the above-named 
pivot. Moreover, as the motion imparted to the 
vibrating lever by the combined action of the slide 
block and expansion eccentric is of such a nature 
that, with an increase of the relative motion be- 
tween the valves, the actual motion of the valve 
decreases, there is little disturbing power exercised 
against the governor, which is in consequence enabled 
to steadily maintain the block in the vibrating lever in 
its required position. The block above referred to is 
attached to a similar block in a vertical slot similar 
to that in the vibrating lever, this vertical slot being 
formed in a block carried on the expansion valve 
spindle, as shown by our engraving, consequently the 
angularity of a radius rod is avoided, with its neces- 
sarily disturbing influence to governor. 

The arrangement of automatic expansion gear above 
described is found, we understand, to work very satis- 
factorily. In describing it, however, it is only right 
that we should point out that the system of deriving 
the motion of a cut-off valve from a link combining 
the motions of the main slide and an expansion eccen- 
tric is one introduced some years ago by Mr. F. W. 
Crohn, two arrangements of whose unison expansion 
gear, as it is called, were illustrated by us on page 516 
of our twenty-first volume, and page 179of our thirteenth 
volume, 





FOREIGN AND COLONIAL NOTES. 

Street Railroads at New York.—In 1850, with a popula- 
tion of 515,547, and only two railways, there were 
6,835,548 passengers carried by street railways in New 
York. In 1880, when the census showed 1,206,299, and 
with twenty-three railways, including the elevated, 
211,222,348 persons were carried, while last year, with the 
same number of railways, 284,115,862 passengers were 
carried, 


Paper-Making in Japan.—Scarcely ten years have 
elapsed since the first paper mill was started in Japan, 
with the latest appliances of American and European 
machinery, and now there are a dozen mills in operation 
in that country, several of them earning good dividends, 


Odessa Tramways.—These tramways paid a dividend 
for 1883 at the rate of 7 per cent. per annum upon the 
share capital of the company owning them. In the first 
half of last year the revenue of the company increased to 
the extent of 14,000 roubles, as compared with the corre- 
sponding six months of 1883 ; but bad weather occasioned 








a reduction of about 17,000 roubles in the second half of 
1884, so that the year closed about 3000 roubles to the 
bad as compared with 1883. This diminution in the 
revenue of the undertaking was, however, compensated 
for by an improvement in the value of the rouble last 
year. 


Coal in Germany.—It appears that the production of 
coal in Germany last year amounted to 51,813,328 tons as 
compared with 50,617,938 tons in 1883, showing an in- 
crease of 1,205,388 tons last year. 

Pig in Germany.—The production of pig in Germany in 
January, 1885, is officially estimated at 319,801 tons. The 
corresponding production in January, 1884, was returned 
at 280,062 tons. 


American Machinery for Siberia.—A prospector sent out 
some months since by the Russian Government with the 
view of gaining information relative to the working of 
mines in Siberia, has, after visiting many mining districts 
in the United States and Europe, advised his Govern- 
ment to purchase American machinery, and adopt a large 
number of the improvements in which American miners 
excel. The machinery purchased will be shipped from 
San Francisco to the mouth of the Amoor, whence it will 
be transported an average distance of 2000 miles into the 
interior of Siberia. 


Atlantic Steam Navigation.—The White Star Line, 
between New York and Liverpool, is about to make two 
important additions to its fleet. The Belgic, which was 
launched in January, will shortly be ready for sea; 
and the Gelic now in the yard of ianen Harland and 
Wolff, Belfast, is having her machinery fitted. Four 
large steamers for the Havre line are building at St. 
Nazaire. 

The Chilian Navy.—We learn that a large ironclad ia 
about to be built in England for the Chilian Government, 
to replace two torpedo rams sold to the British 
Admiralty. 


Paris and New York Telegraph Company.—This under- 


taking gives its shareholders a total dividend of 3 per 
cent. for 1884, carrying 28,289/. forward to the credit of 


1885. The council of administration has deemed it ad- 


visable to carry forward a larger balance than usual in 


consequence of the competition of the new Bennett- 
Mackay cable. 


Barcelona and New York.—A line of Spanish steamers 


is about to be started between Barcelona and New York. 


The Herman Cortes will be the pioneer steamer of the 


new line, 


The United States Navy.—The United States Secretary 
of the Navy, in calling for tenders for the construction of 
new steam cruisers, states that the “highest attainable 
speed” must be aimed at. 


Coal in China.—The Chinese Government is about to 
commence working coal in the Celestial Empire. The 
deposits, which are said to be practically inexhaustible, 
occur principally upon the banks of the Yangtze-Kiang. 


New Zealand Railways.—The tender of Mr. J. Whitaker, 
of Dunedin, has been accepted for the Wingatai per- 
manent way contract on the Otago Central Railway. The 
amount of Mr. Whitaker’s tender was 10,944/. The 
Orepuki Railway, sanctioned in 1870 by the Provincial 
Government of Otago, and commenced eleven years since, 
has just been opened for traffic. The line is eighteen 
miles in length, and forms the extreme end of the New 
Zealand railway system. 

Deep Sea Waves.—The hydrographic office of the United 
States Rac 4 Department has secured a mass of data 
respecting the dimensions and speed of deep-sea waves. 
The longest recorded wave measured a half-mile from 








crest to crest with a period of 23 seconds. Waves 





— a length of 500 ft. to 600 ft. and periods of 10 to 11 
seconds are the ordinary storm waves of the North 
Atlantic. 


American Steam Yachting.—A new iron and steel yacht, 
the Sybil, built at Messrs. Hanlan and Hollingsworth’s 
yard at Wilmington, Delaware, for Mr. J. Gordon 

ennettand Vice-Commodore Douglass, has been launched. 
Mr. P. B. Low, of South-street, New York, will furnish 
her with a full suit of crucible cast steel wire rigging. 


A Venezuelan Pitch Lake.—At Trinidad, in Venezuela, 
is a pitch lake, containing a concrete and slightly flexible 
mass of pitch, on a level and swampy plain. The pitch 
is porous, never plastic, and yet the hole dug fills up level 
in ashort time. The lake hasan area of about 100 acres, 
and adepth unascertained. There are some 50,000 tons 
dug out ina year. The Government owns the lake and 
leases it to some American capitalists. 


British and American Steel.—In 1883 Great Britain pro- 
duced 76,035 more tons of Bessemer steel than the United 
States. In 1884 matters were reversed, the United States 
producing 74,531 tons more than Great Britain. 


North Island (N.Z.) Trunk Railway.—The ceremony of 
turning the first sod of the North Island Trunk Railway 
of New Zealand, at the Te Awamutu end of the line, was 
performed April 15, and was witnessed by a large assem- 

lage of natives and Europeans. The preliminary opera- 
tions are commenced on the south branch of the Tenui, 
three miles from Te Awamutu, and immediately within 
the boundary of what is known as the King Country. 
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FURNACES. 


10,674. C. P. . Rothnie, London. 
Regulating the Combustion in Furnaces, (6d. 10 Figs.) 
July 28, 1884.—The openings admitting air to the furnace are pro- 
vided with a self-acting valve, which automatically opens or shuts 
according to the amount of draught, while an adjustable weight 
spring or expanding mouth-piece is fitted to determine the draught 
to be admitted. The 7 closing the openings is pivotted near 
its bottom. (Accepted June 19, 1885). 








4048. F. W. Gordon, Allegheny, Penn., U.S.A. Hot 
Blast Stoves. (6d. 3 Figs.) March 31, 1885.—This relates to 
stoves in which a mass of refractory material built in multiflue 
form is heated by the passage through it of hot gases, the air 
blast being’subsequently passed through the mass after the heating 
is completed. Referring to the illustration, the shell of the appa- 
ratus is vertical and a wall C extends from the base of the stove 
to near the top, serving to divide it intotwo parts, one. D, being the 
combustion chamber, and the other the regenerative chamber, The 
division wall F extends from the top of the regenerative chamber 
to nearly the bottom. A series of walls are arranged parallel to the 
walls F and Cas shown. A series of walls are also arranged at right 
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eT se walls. The stove is cut off from the hot blast 
a np to of the valve P, and from the gas main by the valve R. 








The cold air enters threugh the valve T and the gases escape by 
the chimney U. (Sealed July 7, 1885). 


10,812. J. Mactear,Glasgow. Furnaces for Chemi- 
cal Processes. (6d. 2 Figs.) July 31, 1884.—The heat is 
applied to the furnace in such a manner that the gases or vapours 
evolved from the matters which are being furnaced or heated may 
be conveyed away without being mixed with the fire gases. The 
rotating hearth furnace has flues for the passage of the heating 
vases either above the hearth space or below the hearth, or both 
above and below. (Accepted June 16, 1885). 


11,650. W.R. Jones, Rome. Furnaces, [6d. 3 Figs.) 
August 26, 1884.—This consists of a lower furnace provided with 
firebars, the distance beeween the bars being variable according 
to the fuel employed, and of an upper furnace, the bottom of 
which slopes on each side towards the centre, where it is provided 
with a deep opening running the whole length of the upper fur- 
nace and communicating with the lower furnace. Channels 
are formed in the sides of the furnaces and communicate 
with the furnaces. The upper furnace has a number of openings 
near its top communicating with the flues surrounding the retorts. 
The lower furnace is supplied with ordinary fuel, and the upper 
with coal, small coke, and breeze. When the furnaces are well 
heated, the fuel is only supplied to the upper furnace. (Accepted 
May 26, 1885). 

14,328. C. Thompson, Sunderland. Bricks for 

&c, (6d. 10 Figs.) October 30, 1884,—Each brick 
is formed with a semicircular projection extending across one 
side and with a corresponding hollow groove on the other side, so 
that when two bricks are placed together, the projection on one 
takes into the recess on the other, and formsa kind of hinge 
joint. Similar smaller projections and corresponding recesses may 
be formed below the main projection and recess, the concave 
spaces being of larger radius than the convex projections to allow 
for any reasonable deformity in the manufacture of the brick. 
These bricks are especially applicable to the manufacture of fur- 
nace roofs. (Accepted June 26, 1885). 


11,543. T. Nordenfelt. London. (L. Nobel, St. Peters- 
burg, C. G. Wittenstrim, Motala, and E. Faustman and P. 
Ostberg, Stockholm), B Naphtha, Melting Metals, 
&c. (8d. 7 Figs.) August 22, 1884.—The furnace is constructed 
with hollow trough-like horizontal bars arranged one above 
the other, and supplied with naphtha or other liquid fuel, and is 
adapted to produce the very high temperature required for melt- 
ing wrought-iron or other metals. Referring to the illustrations, 
the firebox d has an aperture at the front into which the firebars 
fare built. The naphtha or other liquid fuel is supplied by a pipe 





h to the uppermost bar f, which is used only for feeding, and as a 
guide for the air. From the uppermost bar f the fuel overflows 
by a small pipe to the next lowermost bar /, and so on throughout 
the series, the overflow from the lowermost bar being received 
by the pipe i. The fuel flows from the pans of the bars through 
perforations into the main trough-like cavity of the bar. The fuel 
is ignited in the presence of a limited supply of air, more air being 
admitted into the mixing chamber d through the aperture n regu- 
lated by a slide, the complete mixture being effected by causing 
the air and gases to ee through narrow passages o before reach- 
ing the body of the furnace. (Accepted June 5, 1885). 

15,880. F. Radcliffe, Plumstead, Kent. Open- 
Hearth Gas Furnaces, (6d. 4 Figs.) December 3, 1884.— 
The furnace Nene and gas producer are combined in one 
structure. Highly heated air under pressure is supplied to the 
sas producers. Referring to the illustration, the gas producers A 
consist ef closed chambers fed through hoppers d closed by mov- 
able cones actuated by hand levers. The gases evolved pass by 
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the flues f to the melting chamber B, at the neck of which they 
become mixed with highly heated air from the regenerator, and 
are at once ignited. The air is distributed from a box h extend- 
ing across the entire width of the furnace. The regenerator D is 
Supported on columns and girders. The air passes through the 
pipes & and is highly heated by the gas. The arrows in the illus- 
tration clearly show the courses of the gases and air. (Accepted 
May 26, 1885). 

1814. M. Hague, Sheffield. Hardening Furnace 
for Files, &c. [6d. 1 Fig.) February 10, 1885.—The furnace 
is constructed with the firing hole in the centre underneath the 
furnace proper. A flue is carried to the right and left3so as to enter 
the furnace at each end, the exit flue being made over the centre. 
The files are laid on the furnace pointing from the front to,the 
back, so that the flame entering at each end of the furnace passes 





over the central part of the files and a more moderate heat over 
the points and tangs. (Sealed July 7, 1885). 


1038. C. Bramall, Sheffield. Lining for Smelt- 
ing, , Furnaces, (2d.] January 24, 1885.—The lining is 
le of _ or highly silicious rock and chalk, marble, lime- 
stone, and coral,'and is applied to the furnace in a plastic condition. 
(Sealed June 9, 1885). 


10,790. J. Dempster, Newton Heath, Lanc. A) 
| vt Employed in Extracting Tar and Ammo 

‘om Blast Gases. (6d. 4 Figs.) July 31, 1884. 
—The blast furnace gases as soon as they leave the furnaces, and 
prior to their being cooled by any of the processes of extraction, 
are employed to heat an ammonia liquor still. The flues around 
the still are enlarged so that the gases deposit the gritty sub- 
stances carriedover. (Accepted June 2, 1885). 


6404. E. Hanish and M. Schroeder, Oberhausen 
q taining Sulphur from Furnace Gases. 
(6d. 2 Figs.] May 26, 1885.—The gases from the blast furnace 
are caused to ascend a tower against and in contact with a de- 
scending shower of cold water. The water absorbs the sulphurous 
acid, and leaves the other gases. The sulphurous acid is elimi- 
nated from the watery solution by heating the solution to boiling 
point in a series of cl lead pans by blowing in steam or by 
other suitable means. The watery vapour evolved with the gas 
is separated therefrom in a worm or coil of pipe, and the acid 
obtained is passed on for subjection tothe reducing process which 
consists in passing the gases through a bed of glowing fuel, and 
keeping them at a glowing heat for a further period, whilst ex- 
cluding any reducing influence in a brickwork chamber. Pure 
carbonic oxide or illuminating gas may be employed instead of 
the coal, coke, or charcoal fuel. (Accepted June 26, 1885). 
COKE OVENS. 

11,040. A. F. Link, London. (7. Bauer, Munich, 
Bavaria). Coke Ovens. [6d. 4 Figs.) August 7, 1884.—The 
regenerator is placed in the middle of the ovens, and the length of 
the oven is reduced below that of ordinary horizontal ovens, and 
is much lower than is usual with vertical ovens. The floors of the 
oven are of a quadrantal form rising from a horizontal position at 
the doorway to a vertical position near the centre. The flues are 
constructed under the curved floor, and lead to vertical flues be- 
tween the retorts. Horizontal and zigzag flues conduct the gases 
from the floor flues in their respective courses. The highly heated 
products of combustion are mixed near the middle of the oven 
with the gases. (Accepted June 16, 1885). 


12,340. H. Simon, Weissbad, Switz. Coke Ovens. 
(2d.] September 12, 1884.—This refers to the ovens described in 
Specification 554 of 1383, in which the products of combustion, on 
their way to the chimney after having performed their work of 
heating, are made to pass along flues, while the air or combustible 
gas, or both, are made to pass in the opposite direction along 
adjacent flues, receiving heat by conduction through the flue 
walls before they enter the combustion chamber. At various points 
in the length of the flues therein described, cross flues or channels 
having openings provided with valves or dampers are constructed 
so that cold air or combustible gas can be admitted into the differ- 
ent parts of the flues, whereby it is made to receive more or less 
heat according as its travels along a greater or less length of flue 
on its way to the combustion chamber. (Accepted June 30, 1885). 


MANUFACTURE OF GAS. 


805. A.J.Boult, London. (/. Hanlon, New York, U.S.A.) 
Manufacture of Gas, &c. [10d. 16 Figs]. January 20, 
1885.—The gas is manufactured by the distillation of bituminous, 
tatty, or oleaginous substances, decomposing steam in contact with 
metallic and carbonaceous material, carburetting the resulting 

ses, combining the gases and vapoursand converting them intoa 
omogeneous fixed gas by subjecting them to contact with heated 
refractory material ina fixing chamber. Referring to the illustra- 
tions, apparatus comprising a furnace, a steam superheating 
chamber and a fixing chamber is arranged between two sets of the 
apparatus shown in section in Fig. 2. e operation is as follows : 
Fires are kindled on the grates of the chambers B and of the 
furnace, and air blasts admitted till highly heated beds of fuel 
several feet thick are formed. The carbonic oxide formed is passed 
up through iron scrap and burned by admission of air in the 
chambers F, and in the superheating steam chamber: hot gases 
also pass into all fixing chambers G, where they are burned 
by the admission of air. The apparatus being iently heated, 
the air blasts are shut off, the caps of the stacks are closed 
and the valves n and ash-pit doors are closed, and the valves 
u are opened, a charge of soft coal is dropped into the furnace 
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and superheated steam passed from a pipe in the superheating 
chamber to the decomposing chambers F, passing first into the 
highly-heated brickwork and thence into the iron scrap. The 
hydrogen and any steam undecomposed is then p: down- 
wards through the fuel in the chambers B, and the resulting gas is 
passed up the fuel in the furnace, and carries off the rich 
carburetted gas and vapours evolved from such coal. Hydro- 
carbon may also be admitted to the top of the furnace. The 
carburetted gases then pass in through one of the three chambers 
G, when they are fixed and rendered homogeneous. When one 
chamber G gets too cool, the gases are through another 
hamber G. The facture of gas is continued till the appa- 
ratus is reduced to too low a temperature, when it is reheated, the 
hot carbonic oxide passing through the oxidised iron scrap, re- 
ducing it to the metallic state. By this arrangement the furnace 
is made a perfect distilling chamber for converting bituminous 
coal or resinous wood into gas without the formation of lampblack 
or hard carbon. (Accepted June 30, 1885). 


13,467. R. Howson, Middlesbrough. Gas Pro- 
ducers. [6d. 9 Figs.) October 11, 1884.—This relates to that 
class of gasproducers in which the formation of combustible gas 
is assisted by ablast of air injected amongst the burning fuel by 
means of a steam jet or a mechanical blower. The air nozzle is 
placed at the top of the producer and above the charge of fresh 
fuel, through which the air is forced, and the current of gas passes 
downwards. (Sealed July 7, 1885). 


802. A. J. Boult, London. (J. Hanlon, New York, 





U.S.A.) Manufacture of Illuminating Gas from Hy 
dro-Carbon or other Oils. (8d. 7 Figs.) January 20, 1885). 
—This relates to the manufacture of a fixed illuminating gas of 
_ candle power by a continuous | ag from hydro-carbon and 
other oils and a small proportion of steam, which latter supplies 
sufficient hydrogen to act as a carrier for the rich carburetted hy 
drogen, whereby deposits of lampblack in the gas producer are 
prevented, and all the oilfed to the apparatus is converted into 
valuable illuminating gas. The steam decomposing and oil 
vaporising retorts, steam superheaters, and gas fixing chambers 
are heated by the bustion of hot g products from gas 
= mong Bg. of the ba ger The retorts and super- 

eaters are hea continuously, and one of the two fixing 
chambers is always being heated while the other is in operation. 
The fixing chambers are filled with refractory brick arranged in 
the form of a regenerator, and heated by internal combuetion 
(Accepted June 19, 1885). 


3776. A. H. Reed, London. (G. EF. Moore, New York, 
U.S.A.) Manufacture of Hydrogen. [4d.) March 24, 
1885.—This consists in the continuous introduction of gas vapours 
or substances containing carbon simultaneously along with steam, 
into a chamber containing a metallic oxide or oxidised metal, and 
in passing the mixture of hydrogen and carbonic acid resulting 
from the said treatment through carbonate of potash or of soda or 
a solution of the said carbonates or solutions in which these sub- 
stances may be formed under the action of the mixture of gases. 
The carbonic acid goes to form bicarbonate of soda or potash, 
which is utilised, and the hydrogen is left. (Sealed July 3, 1885). 


CASTING, &c., METALS. 


8996. J. Whitely, Leeds, and J. R. Whitely, London. 
Cc Metallic , Guns, Rollers, &c. [4d.] 
June 16, 1884.—The rollers are cast in several layers of varying 
densities ; the first layer being very hard, the second a little 
softer, and the rest of the toughest possible metal, or compounds of 
metals. The whole is cast in special moulds, so that the several 
layers can be cast whilst the mouldsare rotating at a high velocity ; 
the Jast metal being cast stationary. (Sealed July 14, 1885). 


11,772. J. Y. Johnson, London. (EL. Kérting, Hanover. 
Making Sand Moulds, &c. [6d. 6 Figs.] August 29, 
1884.—The sand is compressed on the pattern by meansof a roller 
corresponding to the form of the pattern, and which, while being 
moved over the service of the sand, acts thereon by gravity. The 
roller is moved forward and backward on the sand by suitable 
mechanism. (Accepted June 9, 1885). 


13,628. J. Chambers, Nottingham. Core Bars for 
Use in Casting Metal Pipes or Cylinders. [6d. 10 Figs.] 
October 15, 1884.—The object is to construct a hollow core bar 
which can be collapsed for removal, and which shall be applicable 
for small tubes as well as large tubes. Referring to the illustration, 
the cylinder shell of the core is formed in longitudinal segments 











1, 2, connected to a third segment 3, as clearly shown. The parts 
1, 2are separated or expanded by means of a wedge 4, the extent 
of separation being controlled by the bolts 5, forming the axes of 
links 6, supporting the wedge 4. The links 6 may be hinged to 
the segment 2 instead of to the bars5. The wedge 4 is moved 
longitudinally to expand or contract the segments. (Accepted 
June 5, 1885). 


4576. H. J. Allison, London. (J. H. Blessing, Albany, 
N.Y., U.S.A.) Dry Sand Cores. (6d. 11 Figs.) 
April 14, 1885.—This consists in employing models of wax or other 
material that will melt or fuse at a low degree of heat to form 
such spaces in the core as are required to produce, in the casting, 
the interior or irregular parts, such as partitions, flanges, &c., that 
cannot be readily formed by means of removable patterns. The 
models are retained in the core until the latter is subjected to 
sufficient heat—either in the operation of baking the core or by 
pouring the metal into the mould—to melt or fuse the material 
of which the model is formed. (Sealed July 21, 1885). 


9785. S. Rideal, Manchester. Manufacture of 
Bolts and Nuts, &c. [4d.)] July 5, 1884.—The bolts, &., 
are made by casting them in moulds eof a composition of 
ganister, firebrick, fireclay, plumbago, quicklime, and coke, 
which are calcined, ground, and mixed with a small proportion 
of heavy petroleum or other mineral oil. (Sealed July 7, 1885). 


11,567. T. Nordenfelt, London. (C. G. Wittenstrém, 
Motala, and E. Faustman and P. Ostberg, Stockholm). Pro- 
auction of Castings, &c. (6d. 6 Figs.) August 23, 1884.— 
A covered casting ladle is supplied with and air which, being 
ignited, produces a flame within the ladle, which flame heats the 
ladle and prevents oxidation of its contents. The outlet for the 
flame is at the pouring lip, which thus becomes heated so that the 
metal does not adhere to it. The ladle is hung so that in tipping 
it turns about the lip as a centre which facilitates pouring the 
metalin the moulds. The invention isalso applicable to Bessemer 








converters. Referring to the illustrations, the gas burner / is 
supplied with gas and air by means of flexible pipes attached to 
the tubes g h, the gas and air being passed through a perforated 
firebrick fitted into the lower part of the burner. The products 
of combustion from the burner which is situated in the upper part 
of the lid b escape after heating the ladle through the mouth k. 
The ladle a is movable around joints 1, and is supported by 
frames m2, united at the back by the piece o on which lugs at the 
back of the ladle rest ; the framework is supported by a bolt ¢ and 
loop r. On the shaft g is a wormwheel operated by a worm and 





the handwheel z. Secured to the wormwheel is a chain barrel ¢, 
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by means of which the ladle is tipped. The applications of this 
invention to a stationary apparatus and to a Bessemer converter 
are also illustrated. (Accepted June 16, 1885). 


12,687. J. Riley, G ow. Making Steel with 
Open-Hearth Furnaces, (6d. 2 Figs.) September 23, 1884. 
—After having run the molten steel into the ladle the whole 
of the slag is run into the ladle which is provided with an 
overfiow spout for the slag to pass off immediately after enter- 
ing the ladle. With the pouring action and the short stay 
of the slag in the ladle, the small quantity of steel mixed with 
the slag descends into the molten steel below, and the over- 
flowing slag passes off practically free from steel, and is re- 
ceived in moulds so that it can be readily carried away. The 
charge of the furnace is preferably first run into a primary ladle 
from which the steel is delivered into one or more secondary 
ladles. (Accepted June 26, 1885). 


13,011. T. Nordenfelt, London. (C. G. Wittenstrim, 
Motala, and E. Faustman and P. Ostberg, Stockholm.) Moulds 
for Casting. j6d. 4 Figs.) August 23, 1884.—The metal 
moulds are made in parts jointed together, and have jackets 
in which either water or steam may be made to circulate. The 
joint pins connecting the parts of the mould are hollow, and serve 
for the passage of the cooling or heating fluid to and from the 
jackets of the metal mould. (Accepted June 12, 1885). 


11,568. T. Nordenfelt, London. (C. G. Wittenstrim, 
Motala, and E. Faustman and P. Ostberg, Stockholm). Proe 
ducing Metal gs. [4d.] August 23, 1884.—The facing 
or moulding material of the moulds consists of ground hard burnt 
fireclay, with only so much binding material as is absolutely 
necessary to hold the mould together when dried. The binding 
substances employed are sugar, molasses, gum, glue, &c. To give 
the castings a fine finish, a small quantity of kerosine or like 
hydro-carbon oil is added. (Accepted June 9, 1885). 

5003. W. Cochrane, Newcastle-on-Tyne. Moulds 
for Cooling and Discharging - (4d. 2 Figs.) April 
22, 1885.—This relates to moulds for receiving the liquid slag from 
blast furnaces in which a core is employed for facilitating the 
cooling and breaking up of the mass. The cores are constructed 
of an angular or wedge shape, whereby they are rendered of in- 
creased strength, and are made to operate with a wedging action 
upon the slag and to effect the complete discharge thereof. (Ac- 
cepted May 22, 1885), 


MANUFACTURING AND TREATING IRON AND 
STEEL. 


5646. C. Scheibler, Berlin. Manufacture of Steel 
and Iron, &c. [4d.] May 7, 1885.—In the manufacture of 
steel and iron by the basic Bessemer process, measured portions 
of flux are introduced at different stages of the operation, the slag 
formed at each stage being run off separately for the purposes of 
facilitating the reaction, and obtaining firstly a homogeneous fluid 
slag containing a large percentage of phosphorus, and which is 
very valuable for agricultural purposes on account of the phos- 
phorusand phosphoric acid it contains, and secondly, a slag rich in 
iron which is very suitable for re-use in the blast furnace. (Ac- 
cepted June 9, 1885). 


6429. W. R. Lake, London, (C. J. Eames, New York, 
U.S.A.) Manufacture of Iron, Sponge Iron, and Steel. 
&c. (6d. 3 Figs.) May 26, 1885.—A charge of the ore inter- 
mingled with lumps of graphitic carbon is placed on a friable 
graphitic hearth, and is covered with a layer of graphitic lumps. 
The charge is then subjected first to the action of a dull red sus- 
tained heat until deoxidation is accomplished, and then to a higher 
sustained heat, below the fusing point of the metal, for a suitable 
period for the production of wrought iron or steelified iron or 
steel. The furnace is provided with a feeding and drying chamber 
for the preliminary treatment of the charge, and with a deoxidis- 
ing hearth having a graphitic bottom, and with a balling hearth. 
(Accepted June 26, 1885). 


6430. W. R. Lake, London. (C. J. Eames, New York, 
U.S.A.) Manufacture of Sponge Iron, Iron, and Steel. 
[4d.1 May 26, 1885.—Wrought iron is made direct from the iron 
ores by melting them in a furnace having its hearth composed of 
a mixture of plumbago or graphite, pulverised firebrick, and coal 
tar or molasses. Sponge iron is produced by placing a charge of 
the ore on a friable graphitic hearth, covering the charge of ore 
with a layer of graphitic lumps and subjecting the charge to a 
dull red sustained heat until deoxidation takes place. The heat 
may then be slightly increased for a suitable period of time to 
agglomerate the mass so that the sponge can be balled and re- 
moved to the blooming apparatus for the production of wrought 
iron or steel, the heat being sustained longer for the production 
of steel than foriron. (Accepted June 26, 1885). 


6431. W. R. Lake, London. (C. J. Eames, New York, 
U.S.A.) Manufacture of Sponge Iron, Iron, and Steel. 
[4d.] May 26, 1885.—The ore is intermingled in its natural state 
with lumps of graphitic carbon, and the mixture is subjected in 
a reverberatory or other furnace to a dull red sustained heat 
until deoxidation is accomplished, and then to a higher sustained 
heat for a suitable = of time eg my the iron so that 
the sponge can be balled and removed to the blooming apparatus 
for the production of wrought-iron or steelified iron. The lumps 
of the ore may be coated with a graphitic paste. (Accepted June 


26, 1885). 
10,688. J. Riley, Glasgow. Gear for Feeding and 
g Steel Ingots or Slabs, or Iron Blooms in 
Connection with Cogging Mills. (6d. 11 Figs.) July 29, 
1884.—The ingot is first received into a cradle apparatus by which 
it is deposited on feed rollers which convey it to the first pass of 
the rollers. The ingots are then turned and are to the 
second pass of the rollers after which they are turned back and 
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over to the other side of the mill and are brought to the third 
pass of the rolls. Referring to Fig. 1, the ingot 16 is placed ina 
vertical position in the cradle 15 fixed on a rocking shaft. By 
means of the hydraulic cylinder 24 whose ram is connected to the 
crosshead connected to levers 19 on the rocking shaft, the 


to lay the ingot on the feed rollers 27 driven by means of a longi- 
tudinal shaft and bevel gearing. The cradle is turned back by means 
of the hydraulic cylinder 23. Theingot is carried by the feed rollers 
27 to the middle pass of the cogging rolls, and in entering is 
guided by the usual vertical side plates and by small lateral 
guide plates placed between the rolls and extending between 
the ordinary guide plates on either side of the rolls. The 
ingot is again received on the feed rollers which are con- 
tinued beyond the cogging rolls. Referring now to Fig. 2, 
when the slab is to be turned and transferred to the second pass, 
the rollers 27 are worked so as to place the slab over levers 32 
placed in the spaces between the rollers 27, Small levers 34 are 
first raised into the erect position, as shown, so as to prevent the 
slab from slipping sideways, and the levers 32 are then raised by 
the levers 34 and turned down. This action turns the slab on edge 
and into the position for passing through the second pass of the 
rolis. The levers are operated by hydraulic cylinders. By a 
reversed action of the pairs of levers the slab, after passing through 
the second pass, is turned back again and into the middle position, 
and afterwards, by other similarly-arranged levers 44 and 45, it is 
turned into position for passing through the third pass of the rolls. 
(Accepted June 23, 1885). 


10,971, J. Riley, Glasgow. Soaking Pits for Steel 
Ingots. (8d. 9 Figs.) August 6, 1884.--The soaking pits are 
heated by means of a combustion chamber into which gas and air 
are led, and in which they are ignited, the heated gases being 
passed through flues in the walls of the soaking pits, and not in 
contact with the ingots themselves. The illustration shows one 
method of carrying the invention into practical effect. A combus- 
tion chamber 12 is constructed in the brickwork in which the soak- 
ing pits are formed and extends along one side of the set of soak- 











ing pits. The keating gas which may come direct from a gas 
producer is introduced into the chamber along with air from a 
blowing apparatus. The air passes into the chamber 13, and 
through nozzles passing through the gas chamber 14 into the com- 
bustion chamber 12, the air thus drawing in the gas. The products 
of combustion then pass through a number of horizontal flues 17 
communicating by vertical flues with a flue leading to the 
chimney. The air and gas pipes before debouching into the air 
and gas chambers pass round the brickwork as shown by the 
dotted lines, and take up heat conducted through the brickwork. 
(Sealed July 28, 1885). 

10,620. T. Froggatt, Cheltenham. Steeling Iron. 
[4d.] July 26, 1884.—The articles to be operated upon are sub- 
mitted toa certain heat in any suitable furnace whilst embedded 
in a mixture of pulverised charcoal, limestone, and soda ash, 
the length of time during which the heat is maintained varying 
according to the depth of steel required. (Sealed July 14, 1885). 


11,196. H.E. Newton, London, (J. EF. Verdié Paris). 
Manufacture of Steel and Cast Iron. [4d.] August 11, 
1884.—This consists in eliminating from any ordinary pig metal by 
an operation in a cupola, the sulphur and silicon contained: in the 
crude metal, whereby an intermediate product containing the 
greatest part of the carbon and the phosphorus of the original 
metal is obtained, and in treating this intermediate product ina 
Martin, Pernot, or analogous open hearth furnace having a basic 
or neutral lining to eliminate the carbon and phosphorus. An 
ore of iron, together with limestone, flux, lime, or dolomite is in- 
troduced into the furnace to assist in the separating of the sulphur 
and silicon. (Accepted May 26, 1885). 


14,264, S. Pitt, Sutton, Surrey. (A. Rollet, St. Etienne, 

France.) Manufacture of Iron and Steel. [6d. 3 Figs.) 
October 28, 1884.—Cast iron or wrought iron scrap is treated at a 
high temperature, preferably in a cupola furnace, with coke, flux, 
fluor-spar, and oxide of iron in sufficient quantity to form with the 
oxidised elements of the iron a basic slag. The furnace is cooled 
by water, and the parts exposed to rapid wear being at first lined 
with refractory material, after a few hours’ working become 
covered with metallic iron. The tuyeres are more dispersed than 
usual. The slag is drawn off over a dam, and does not pass to 
the front of the hearth. The metal is drawn off by a syphon at a 
level as near as practicable to the lower row of tuyeres. By these 
means the sulphates, silicates, and phosphates are removed 
without the amount of carbon being diminished too much. 
(Accepted June 26, 1885). 
479. J. L. ¥. Sarda, Barcelona. Treatment of Iron 
and Steel. [4d.) January 13,1885.—The metal in the form of 
ingot pigs is heated until it attains a high temperature, when it is 
plunged into a bath composed of water and nitric acid and soda 
The temperature of the article should be in proportion to its size. 
This process effects the purifying, refining, hardening, and tem- 
pering of steel, so as to convert steel of a comparatively low 
quality into steel of a higher quality, and is applicable to iron. 
(Sealed July 28, 1885). 


5824. W. Hainsworth, Pittsburg, Penn., U.S.A, 
Forging and Tempering Ingots. [6d. 5 Figs.) May 12, 





iM 





So 





cradle is turned into the position shown in dotted lines so as 





1885.—This relates to the manufacture of steel shafts, cannon 
gun tubes, and other articles produced by casting, condensing, and 
forging, or by welding and forging and condensing steel or 
Bessemer metal. _Referring to the illustration, the furnace 8 is 
of sufficient cap ity to It nusly heat the whole article to 
be treated, the heating being effected by gas admitted into the fur. 
nace at various points in order to secure uniformity in heating. 
Below the furnace, which is supported at a suitable height by posts 
or pillars, are two opposing hydraulic or steam presses 8 acting 
horizontally, the pistons of the presses being provided with suitable 
heads for operating on the article to be forged. Below the presses 
3 ma 11 provided with a hydraulic ram 13, whose piston is 
provided with a suitable head 19 for receiving and supporting the 
lower end of the forging 10. In operating this plant, the article ig 
lowered into the pit on to the head 19 of the piston of the ram 
which is then operated so as to raise the article into the furnace 
8 until heated, whea it is again lowered until its head is again 
between the heads of the horizontal presses 3, which are operated 
to shape the article as it is gradually lowered. In tempering the 
forging is raised into the furnace and lowered into a tempering 
fluid filling the pit. (Accepted June 16, 1885). 


4314. R. H. Tweddell, London,and J. Platt and J 
Fielding, Gloucester. Hydraulic Press for Forging, 
&c. (4d. 6 Figs.) April7, 1885.—The object is to provide means 
for conveniently varying the pressing power, for economising the 
pressing fluid, and for arranging the hydraulic cylinders so as not 
to interfere with the operation of the press. Referring to the 
illustration, three hydraulic cylinders C with their rams projecting 
downwards and bearing against a crosshead D are arranged within 
the stationary base A. The cr i Dis ted to an upper 




















crosshead E by suitable ties; the crosshead E carrying the upper 
tool ordie. Below the crosshead D is another hydraulic cylinder 
G, whose ram abuts against the crosshead. The operation is as 
follows, the head E being raised by the action of the pressure in 
the cylinder G, and the work to be forged being laid on the anvil, 
the pressure in G is relieved, and the heads D and E descend 
by gravity, the cylinder C becoming filled with low-pressure water 
through a check valve. The high-pressure water is then turned 
on to one or more of the cylinders C, and the head D urged down. 
(Sealed July 14, 1885). 


EXTRACTING METALS. 


12,725. E. Marchese, Genoa. Electrolytic Extrac- 
tion of Copper from its Ores. [id.} September 23, 1s84.— 
The process for extracting copper from ores or regulus containing 
iron consists insmelting a portion of the ore or regulus and cast- 
ing it into plates that are used as anodes, and in roasting 
and lixiviating the other portion to produce a solution that is 
operated upon in the bath for the deposit of copper on copper 
cathodes, the solution being made to circulate continuously be- 
tween the electrolytic vessel and the solution tank. The iron 
contained in the anodes serves to effect the dissociation of the 
sulphate of copper at alow electromotive force. (Accepted July 3, 
1885). 

9975. B.F. Atkinson, London. Separating Gold 
from Crushed Auriferous Quartz. (6d. 1 Fig.) July 9, 
1884.—The apparatus comprises a pan oscillating quickly to and 
fro, and formed with its bottom sloping down to an opening, up 
which a stream of water is maintained of sufficient strength, to 
keep sand and earth from descending, whilst it allows the metallic 
particles such as gold and tin to pass. (Sealed July 7, 1885). 


11,701. H. M. Whitehead, London. Extracting 
Gold and Silver from their Ores by Amalgamation. 
(6d. 3 Figs.] August 27, 1884.—A cast-iron casing is divided by 
plates having their lower edges toothed like a saw. The casing 
is partially filled with mercury, so that the toothed edges of the 
dividing plates are slightly below its surface. The ore is then 
caused to enter the first compartment above the surface of the 
mercury, from which it is drawn down beneath it and under one 
plate, and thence to the surface in the next compartment, and so 
on through the entire series. (Accepted June 16, 1885.) 


L. A. Groth, London. (C. G. Dahlerus, Denain, 
France). Extracting Copper, Nickle, Cobalt, Silver, 
or Gold from their Ores. [2d.) = 7, 1885.—The ore is 
roasted to remove sulphur, arsenic, &c., and to transform the con- 
tained metals into metallic oxides radical or neutral sulphur 
compounds, &c. The ore is then pulverised and mixed with 
chloride of lime or magnesia, or other chloride that will readily 
give off chlorine, and is then moistened with water or diluted 
acid, the metals being converted into chlorurets, chlorides, and 
sulphates. These salts are then dissolved in water and precipi- 
tated in the usual manner. (Accepted June 9, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








AMERICAN MACHINERY IN Evrork.—The Westinghouse 
Machine Company is sending a good many engines to 
England and Holland. Among recent orders are a 
15 horse-power automatic engine for the British Ad- 
miralty, and another engine, which will drive the electric 
lights in the South Kensington Museum. This latter 





engine is to run at the rate of 550 revolutions per minute, 
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—— 
ON TESTING PORTLAND CEMENT. 
By Mr. J. L. Spoor, Gateshead-on-Tyne. 

In a previous paper* on this subject the author 
briefly considered the effect of various conditions 
on the value of an estimate of Portland cement 
made under such conditions, and pointed out the 
necessity for uniformity in all the operations of 
preparing and testing sample briquettes. It only 
remains to be said that as there cannot be compari- 
gon where the conditions are unequal (while testing 
is nothing if not comparative), unless uniformity 

prevails tests fail of their end and object. ma 

In proceeding to a consideration of the qualities 
which go to make up a reliable and economical 
cement, it may be taken for granted that the system 
of testing which requires least technical skill and 
knowledge will be best adapted for the purpose. 
Although chemistry has enabled definite conclusions 
to be drawn as to the constitution of cement and the 
value of various raw materials in its manufacture, it 
cannot be said that for the purposes either of the 
maker or user it is of much practical service in 
vapidly testing the finished product in the market. 
Chemical analysis requires a special technical know- 
ledge and skill which is not often available, and a 
chemical analysis in itself is not a sufficient criterion 
of the worth of acement. It is possible to get an 
article which from a chemical point of view may be 
perfect and yet in practical use it may be worthless. 
In the manufacture, in controlling the operations 
of the factory, chemistry cannot be too highly 
valued, but in dealing with the finished product it 
is unnecessary. 

It is not the least valuable property of this 
material that its qualities may be easily and 
thoroughly tested without requiring special training 
or knowledge beyond the capacity of ordinary 
common sense after a few days’ practice and careful 
attention. The ultimate test is to find its value in 
adaptability and economic worth as a material of 
construction, and this can be made by no better 
method than by an examination of its behaviour 
when placed in intimate conjunction with water and 
sand or other aggregate, thus placing it under con- 
ditions as nearly similar as possible to those under 
which it is used. 

At the same time it is perhaps scarcely necessary 
to add that the subject is not exhausted, that re- 
searches on cement are not closed and indexed, and 
that finality is not yet reached. Finis is some 
considerable distance ahead yet, and there is no 
chance of its being written to the experiments on 
a material which has practically only come into 
existence within the last half-century, which so far 
has chemically no formulaic constitution nor ex- 
planation of its most important property, viz., that 
of its hardening or cementing, which is yearly ex- 
tending in use for new purposes and into new 
markets, and the manufacture of which has become 
one of the largest and most stable industries of the 
country. It may indeed be justly said that we are 
only beginning to recognise the real value of cement 
and to understand its proper use. 

But there is no reason why we should not discard 
and abandon exploded theories and formulate and 
systematise what we do know of the material. 
Thanks to English and Continental research, its 
qualities are now clearly understood and classi- 
fied. In an article of this kind one cannot do 
more than merely mention matters for consider- 
ation in connection with such qualities, and first 
of all should be abandoned an idea that has had a 
prejudicial effect on cement in this country for 
many years. It seems to have arisen from a too 
hasty generalisation of the earlier experiments to 
the effect that the heaviest cements were the best. 
It was recognised that weight was an index of a well- 
burned cement, and well-burned cements were the 
best, but the importance of the size of the particles of 
the ground cement powder was overlooked. Other 
conditions being equal, the finer a cement is ground 
the more valuable it becomes, while it becomes 
lighter in weight per given volume in direct ratio to 
its fineness. It followed that when fineness was 
not specified in conjunction with weight, the heavier 
cements were usually those which were coarsest 
ground, and therefore of least value. And this 
demand tended to keep out of the market the finer 
ground, lighter cements. 

Amongst engineers who have made this subject 
their own, the past tense may be used in dealing 
with this point, and its notice would have been out 
of place here, were it not unfortunately apparent that 


* See ENGINEERING, vol, xxxix., page 656, 





the mistaken idea still appears to be in existence 
with considerable vitality. In the discussion before 
the Institute of Civil Engineers on the papers on 
‘‘ Portland Cement,” read by Lieutenant-General 
Scott and Messrs. Redgrave, Bernays, and Grant, 
a list of cement specifications was submitted by 
Mr. Wm. Gostling, from which one may note that 
904 per cent. specified a definite weight, and only 
44 per cent. specified percentage of fineness. In 
those submitted in the author’s former paper 70 per 
cent. specified definite weight and 40 per cent. 
definite fineness. The following list of specifications 


Specifications 1884-85, 








Weight | ‘ en. a) — — 
Name. 3 | Residue on 25 per Square Inch. 
Per Bushel. Meshes, Seven Days Old. 

Ib. per cent. Ib. 

A 110 8 250 

B 115 ee 333 

Cc 112 8 350 

D 115-124 | 15 on 1000 4 

E 90 cub. ft. 20 350 

F 115 | all through 2500 409 

G 116 | ee 333 

H 120 ae 266 

I 112 °F 300 

finely ground 288.8 


- 112 
which are down to date, and several of which are 
for works at present being constructed, shows 100 
per cent. stipulating weight, and only 50 per cent. 
specifying a definite fineness. Theinference cannot 
be avoided that the opinion still has considerable 
sway that weight without fineness is an index of 
quality, and is at any rate more important than 
fineness. It ought to be by this time well known 
that the exact opposite is correct, a conclusion that 
has been arrived at by investigation in general and 
confirmed by exhaustive experiments. No doubt 
in cements of equal fineness the heavier are gene- 
rally the best, but to take weight alone as a factor 
is to ignore the most valuable property of cement. 
The upper diagram subjoined of various English 
cements shows that weight and strength are not in 
proportion. Indeed, as already mentioned, so many 
factors enter into the question, and the fact ought 
to be so well known, that an apology is almost due 
for submitting it here. Its presence can only be 
justified by its apparent need, judging from the 
specifications already referred to. The second 
diagram drawn from Mr. Colson’s experiments at 
Portsmouth Dockyard in 1873-4, may be submitted 
in confirmation. 
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As previously mentioned, the ultimate and abso- 
lute test of cement is its adaptability and economic 
worth as a material of construction. This may be 
determined approximately by an examination of 
the cement (as received from the manufacturer) in 
regard to free lime, weight, fineness, setting, and 
strength ; and absolutely by testing for free lime, 
and strength when mixed with sand. 

All freshly made cements contain more or less free 
caustic lime, which on exposure to the atmosphere 
slakes to hydrate of lime, and no cement should be 
used without this lime being thoroughly hydrated. 
The most of the failures of concrete—expansion, 
distortion, cracking, and disintegration—are due to 
the want of this precaution, and for their own satis- 
faction engineers on contracts should see ware- 
houses provided where cement can be stored pre- 
vious to use. The increased value of the cement 
after exposure would amply repay the cost of the 
light wooden stores requisite. 

The common test for free caustic lime is to 
gauge a small thin pat of the cement, about } in. 
thick, thinned down at the edges. When set, it 
is immersed in water for twenty-four hours. If 
any cracks appear on the pat, free lime is present 
to an extent that will necessitate the cement being 





exposed in warehouse until completely hydrated. 


Various methods of testing for free lime have 
been attempted, but have not as yet succeeded in 
superseding the very simple one just explained. A 
more rapid and easy test would be eagerly welcomed, 
and from experiments now being made by a leading 
English manufacturing firm, may be expected ere 
long. Nothing is more important, and unless a 
cement meets this test it should have no further 
consideration till this test is passed. 

In dealing with weight, although in itself it is no 
criterion of quality, it is well to remember that in 
construction the object is to obtain not only a given 
strength, but a given cubic content of concrete. 
And as cement is bought by weight it is necessary 
that the relation between a given weight and 
volume be known in order to insure the requisite 
volume of concrete from the weight of cement and 
aggregate used. 

For estimating the intrinsic value or capacity for 
cementitious purposes, weight must be always 
qualified by fineness of grinding. The rule is that 
the finer-ground cements are the lightest, but in 
comparing cements which are of the same fineness 
preference should be given to those which are 
heaviest. It is impossible to lay too much stress 
on fine grinding, and although costing more in the 
market, it amply repays the consumer in safety, 
intrinsic value, and facility of manipulation. 

‘In weighing a difference of manipulation will 
seriously affect results. To secure uniformity, the 
author would recommend the use of such apparatus 
as would enable cement to be weighed under un- 
varying conditions. Mr. John Grant, C.E., has 
suggested for filling the measures in which the 
weighing is to take place, the use of the apparatus, 


Fig .2. 





























Fig. 2, and Mr. Henry Faija* that shown in Fig. 3, 
and good results would be obtained with either. 
Provided the operation of weighing is conducted 
under such conditions as enables the cement to be 
weighed as lightly deposited powder, and always 
under uniform conditions, the particular method is 
of no moment. 

In testing for fineness of grinding, the sieve is the 
only available test ; and the only source of error, 
the varying thickness of the wires used in making 
the sieve. There is at present no standard for this; 
hence from different makers sieves are obtained 
which in area of aperture or mesh vary considerably. 
It would be better to have a specified thickness of 
wire for the various meshes. The B.W.G. is by no 
means exactly adhered to in the trade; indeed, 
there are several local gauges, which have been the 
cause of confusion and disputes. The late Govern- 
ment sought to remedy this by issuing a standard 
wire gauge, stipulating the exact thickness of wire 
per number of gauge. The author would recom- 
mend the adoption of this gauge, and that sieves of 
2500 meshes per inch be of No. 36 S.W.G.; of 5800 
meshes, 39 S. W.G. ; and of 14,400 meshes, 42 8. W.G. 
It is certain that in comparing cements, weight can 
only be dealt with in conjunction with fineness, and 
when so treated is of value. Fineness must be dis- 
tinctly urged, and no error can be made in this 
direction. He who pays for extra grinding will 
amply recoup himself in the superiority of the 
material. 

As a rule it is found that the slower-setting 
cements are the strongest and most reliable, and 
slow setting is an evidence in itself of the composi- 
tion of a cement and of its maturity, while for most 
purposes such cements are easiest to manipulate. 
Slow-setting cements are therefore to be preferred, 
and setting ought to be carefully gauged, especially 
as it is influenced strongly by temperature of water of 





* In our former article Mr. Faija’s name was omitted by 





a printer's error from the second curve, which was con- 
structed by him, 
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admixture, air of testing room, &c. It is, indeed, 
ratherdifticult to draw a sharp line, to a few minutes, 
between slow and quick-setting cements, more es- 
pecially with the present test of trying the sufticient 
hardness by the pressure of the finger nail. With 
all respect to the antiquity and prevalence of this 
test, it seems too closely allied to rule of thumb, for 
satisfactory results. A much better method would 
be by the Vicat needle or similar appliance. In 
Denmark a given weight is placed on the cement, 
and this or the Vicat needle seem more reliable 
than the indefinite finger nail. The Vicat needle 
needs no explanation; it must be known to all inte- 
rested in cement testing. 

When an excess of free lime is absent, or 
thoroughly hydrated, and weight, fineness, and 
tensile strain known, a fairly practical test of 
approximate cementitious value may be made ; but 
the absolute test is the sand test, at as long date as 
possible, and not earlier than twenty-eight days. 

ut for practical purposes, when a brand has been 
selected, a seven days’ test, neat or with sand, is 
suflicient gauge of its uniformity. 

It is certain that the only real absolute test is by 
an admixture with the cement of such material as is 
generally combined in practice, and sand is the 
readiest material for that purpose. At the same time, 
it is no use concealing the disadvantages of such a 
test in extending over twenty-eight days, thus com- 
pelling the manufacturer or consumer to stock 
quantities which in practice would be impracticable. 
And there is also the objection of having to provide 
a recognised standard sand, obtainable from some 
central authorised depét. The latter objection can 
be easily overcome, but the former is of moment. 

The ultimate strength is the real test, and the 
greater the age the more reliable the results. Slow- 
setting cements, which usually attain their strength 
slowly, thus show at a disadvantage at seven days 
when compared with quicker-setting cements, so 
that twenty-eight days is really required for an 
estimate. 

A seven days’ test of neat cement is not an accu- 
rate criterion of its cementitious value and at best 
is only approximate, while the twenty-eight days’ 
sand test extends over a period which practically 
condemns it. The author would suggest a test 
which would be a compromise between the two and 
which he considers would meet the needs of the 
case. A defined standard of fineness and weight, 
time of setting, and tensile strain when neat, and 
a given strength when mixed with three parts of 
standard sand and broken when seven days old, 
would be sufficient guarantee for uniformity and 
strength when in practical use, and the result known 
as soon as the present test. The minimum strain 
could be fixed so as not to prejudice the slow- 
setting cements. A fairly reliable rate of increase 
of strength in twenty-eight days could be fixed if 
necessary, and that made the ultimate test in all 
cases of dispute. By this means an expeditious 
and reliable test could be made, while retaining as 
a final test in cases of dispute the undoubtedly valu- 
able twenty-eight days’ sand test. 

While this provides a standard of cement which 
would be the current quality in the market, of 
course for various works and different sands, engi- 
neers would test with the sands at their disposal 
for admixture for the actual value as used on their 
undertakings. 

The sand employed in the standard test would 
have to be of a uniform quality, and being cheap 
and easily obtained might be supplied from some 
recognised central depdt under proper authority. 

With carefully defined rules for gauging the test 
briquettes (which should be of a uniform shape, 
and preferably those designed by Mr. John Grant, 
C.E.), for taking time of setting speed, in applying 


Fig..4 Fig.5.Fig.6. Fig.7. 


Wye 


tensile strain and a definite standard of quality, a 
better knowledge of cement and an extended use 
of it would follow, disputes would be minimised 
and attention concentrated on improving the ma- 
terial instead of on studying to supply to the 
numerous and often self-contradictory specifications 
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Ordinary English specifications stipulate fineness, setting, 


ducing ‘‘all sorts and conditions” of cements from 
the same manufactory. 

As it is it isonly too apparent that specification is 
secondary and price first. 
is submitted prices are expected to be uniform. 
And with one or two creditable exceptions there is 


No greater delusion could exist than to imagine 
that the price per ton alone of cement is sufficient 
guide to its value, and the annexed Table may be 
submitted in considering this point. 

If consideration be fairly given to this side of 
the question it cannot be doubted that cements 
will command prices more in proportion to their 
real value. And with the advance in price to the 
maker to cover the extra cost of a higher class pro- 
duct, the margin of gain to the user is of such con- 
siderable extent that this should commend itself to 
every engineer and user. The German standard 
rules recommend that greater strength should fetch 
higher prices, and it may be mentioned that the 
Imperial War Department of Germany buy only 
the highest class of cements and pay for them in 
proportion to their strength, and the tendency of 
those engineers in our own country who are best 
informed is in the same direction practically. While 
it cannot be urged that cement be tested on de- 
livery and paid for in exact ratio between strength 
and price, the nature of the material will not allow 
of such exactness, it may be said that the advan- 
tages of using a higher class cement, even at a pro- 
portionately higher price, are all in favour of the 
user. 

It is quite unnecessary to point out the great ad- 
vantages of a standard test to all concerned. Suchhas 
been already adopted by Germany, Austria, Sweden, 
Russia, Denmark, while France has well-defined 


have led the way in the practical knowledge of its 
qualities as in its application in construction, are on 
this point in an undoubtedly unsatisfactory position. 
But the surprising part of it is that, without a 
single exception, every manufacturer, engineer, and 
expert who has publicly spoken or written on this 
matter has unhe:itatingly declared for a standard 
test. Mr. John Grant, C.E., of the Metropolitan 
Board of Works, whose researches on cement have 
obtained deservedly a European reputation, and 
who is our first English authority, says that ‘‘If 
the cement manufacturers of this country were like 
those of Germany to take the initiative and agree 


the advantage not only of themselves, but of those 
who use their product,”* while the late Major- 
General Scott, R.E., went further in declaring that 
‘¢ The time has now arrived when a uniform scheme 
for the testing of Portland cement can be drawn 
up, and a standard scale of tests can be adopted 


pp. 86 and 247, ‘‘ Manufacture and Testing of Portland 
Cement,” by Major-General Scott, R.E., and Mr. G. R. 





which have the injurious tendency of often pro- 


Redgrave, A.I.C,E, 


Whatever specification | 


on this point at least some considerable uniformity. | 


official tests, and America some time ago appointed | 
a commission to draw up rules for this purpose. | 
While we, who originated the manufacture and | 


upon certain definite rules, it would be greatly to | 


* Proceedings of Institute of Civil Engineers, vol. 1xii., | 


weight, and tensile strain in seven days neat ; no sand test. 


throughout the country,” and this is unanimously 
confirmed from all sides. Why then has nothing 
further been done? And if the matter is of so 
much moment, why is no move made? Is it a 
| question of taking the initiative? Why not follow 
the German precedent under similar circumstances, 
and let the rules be drawn up and agreed upon by 
manufacturers, engineers, and architects? An in- 
dependent authority, say Mr. Grant, could bring 
the subject forward through the Institute of Civil 
Engineers, a committee appointed representing 
manufacturers, royal engineers, civil engineers, 
architects and contractors would have no difticulty 
in rapidly arriving at a sound conclusion as to the 
desired standard of quality which need not neces- 
sarily cover more than fineness of grinding, weight, 
time of setting, tensile strength, and the conditions 
on which the operations of the test should be carried 
out. 

Such a committee or commission would no doubt 
meet with the hearty co-operation of all interested, 
and with the accumulated results of English and 
Continental research, and the practical tests from 
manufacturers’ laboratories, would have no difti- 


culty in formulating a satisfactory standard of 
quality. This need not be absvlute and _per- 
manent, but tentative only, and capable of 


| alteration as the marketable cement increased in 
quality. The Table above draws attention to 

| the most important details of various standard 

| specifications which may be of interest in connection 
with the subject under discussion. 

These tabulated standards all more or less care- 
fully stipulate in addition the descriptions of sand, 
methods of manipulation, and apparatus used in 

| testing. These, in the case of the French Govern- 
ment test, are minute, stringent, and differ widely 
from all others. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. : 

In dealing last week (vide page 134 ante) with the 
meeting of the Institution of Mechanical Engineers 
at Lincoln, the last discussion of which we gave 
notes was that taken on Mr. Richardson’s and 
Mr. Nevile’s papers jointly. We now have to 
speak of the two other papers read at the meeting 
on Wednesday, the 5th inst. 


Tue Iron INpustry OF FRopINGHAM. 


The second paper read on the 5th inst. was one 
, “On the Iron Industry of Frodingham,” by Mr. 
George Dove, of Frodingham. This communica- 
tion, which we shall reprint in extenso in an early 
issue, was a brief descriptive paper prepared at the 
request of the Local Committee in order to afford 
the members information respecting the iron works, 
| &c., which they would have an opportunity of 
| examining during their visit on the following Satur- 
| day (the 8th inst.) to the North Lincolnshire iron 


district. The data given by Mr. Dove showed that 


| there are at present 21 blast furnaces in the district, 
‘and of these 13 arein blast, The bulk of the make 
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is forge iron, but there is an increasing demand for 
foundry qualities. The furnaces are mostly open- 
topped, the stone being charged raw ; the fuel used 
is entirely coke obtained from Durham and South 
Yorkshire, that from the latter district being, how- 
ever, inferior to that from the former. The blast 
heating stoves used are of the ordinary cast iron 
pattern except at the Frodingham Iron Works, 
where firebrick stoves have been built. The local 
ore obtained from different beds varies much in 
chemical composition, and by careful selection it 
can be smelted alone; in practice, however, it is 
found better to use an admixture of Northampton- 
shire or other silicious ores. During the year 1884, 
848,249 tons of Frodingham ironstone were used in 
the local furnaces, and 293,052 tons were sent out 
to other districts, making the total quantity mined 
1,141,301 tons, corresponding to, say, 326,000 tons 
of iron made from Frodingham ironstone last year. 

The discussion on Mr. Dove’s paper was a brief 
one, the only speaker being Mr. Charles Cochrane, 
who remarked that the members were indebted to 
Mr. Dove for his paper, which would add much to 
the interest of their visit. From the diagrams ex- 
hibited there appeared to have been an important 
growth in the size of the North Lincolnshire fur- 
naces, namely, from a furnace 40 ft. high and 14 ft. 
in diameter at the boshes in 1862 to the new fur- 
naces 75 ft. high and 18 ft. in diameter at the 
boshes, built during the present year. He (Mr. 
Cochrane) was, however, surprised that close-topped 
furnaces fitted with the bell and hopper, were not 
used ; the reason might possibly be the damp state 
of the ore, and the consequently large quantity of 
moisture which would interfere with the use of the 
gas. It appeared also that only one furnace was 
using the blast very highly heated. He was disap- 
pointed at the paper not containing some informa- 
tion as to the most economical results which had 
been obtained in the district, and he wished to 
know the smallest quantity of coke used per ton of 
iron smelted. He was glad to learn that it had 
been found possible to employ high furnaces, as at 
one time it had been doubted whether the nature of 
the ore would permit this ; no doubt, however, the 
better selection of the ore had had an important 
bearing on this point. 

Mr. Dove, replying to Mr. Cochrane’s remarks, 
stated that the first large furnace, 70 ft. high by 
20 ft. in diameter, built by Mr. Daniel Adamson, 
in 1865, had a closed top, but an unfortunate 
accident occurred, and part of the top was blown 
off. In 1874, also, two furnaces fitted with bells 
and hoppers were built and did fairly well, but he 
believed that no economical advantages had been 
obtained with close-topped furnaces, With a high 
chimney no difficulty was experienced in getting 
off sufficient gas from open-topped furnaces, the dip 
tube being carried down 10 ft. As a matter of fact 
no coal was used under any stoves or boilers at the 
North Lincolnshire works, all being fired by gas. 
In the case of furnaces fitted with the bell and 
hopper, the large percentages of moisture evolved 
from the stone all passes under the boilers and 
reduces the efficiency of the gas. Even with care 
in the selection of the stone they had occasional 
scaffoldings and slips, although not so frequently as 
formerly. Lincolnshire, he considered, might be 
regarded as passing through experiences like those 
of the Cleveland district in its early days; but 
Cleveland had got the advantage of the admirable 
coke obtained from the adjacent coalfield of 
Durham. In conclusion he regretted that he had 
not by him the data which would enable him to reply 
to Mr. Cochrane’s query as to fuel consumption. 


TRIPIER’S SPHERICAL EcceENTRIC. 


A vote of thanks having been accorded to Mr. 
Dove for his communication, a paper entitled a 
‘Description of the Tripier Spherical Eccentric,” 
by M. Louis Poillion, of Paris, was read by the 
secretary. The device described in this paper is 
one which we illustrated in this journal about 
fifteen months ago (vide page 481 of our thirty- 
seventh volume), and it will be unnecessary for us 
therefore to reprint M. Poillion’s communication. 
We may mention, however, that it was stated by 
the author that at the Halveluy pit of the Anzin 
Collieries, in the north of France, the spherical 
eccentric had been at work since March, 1884, on a 
steam crane of 5 or 6 horse-power working day and 
night at a speed of 200 to 300 revolutions per 
minute, and that it showed no signs of wear. The 
eccentric had also been applied to steam windlasses 
by Messrs. Mailliet, of Anzin, and to sugar-cane 





mills and locomotives by Messrs. Cail ; besides 


other applications. Indicator diagrams were ex- 
hibited showing the good distribution of steam 
effected by it. 

The discussion was opened by Mr. C. G. Cardew, 
who regarded the Tripier eccentric as an ingenious 
solution of the problem of giving to a valve by one 
eccentric the required motion for working expan- 
sively. He objected, however, to the statement made 
in the paper that when the eccentric is placed in 
mid-gear the throw given to the valve ‘‘ is reduced 
to only double the lead ;” it ought to have been 
stated that the throw under these circumstances was 
double the lap plus lead. He also differed from 
M. Poillion as to the Gooch valve gear giving per- 
fect distribution ; he considered that it was now 
generally admitted by locomotive engineers that 
the Stephenson link giving increased lead towards 
mid-gear afforded a preferable distribution. He 
was also unable to understand how the Tripier 
eccentric could be applied to locomotives mounted 
on springs, as the vertical motion would affect the 
distribution ; this was also the case with Joy’s gear 
under similar circumstances. As to the state- 
ment made in the paper that ‘‘in engines with 
‘several cylinders, all the slide valves can be 
‘* worked from a single eccentric,” he considered 
that it should be restricted as applying only to 
engines in which the cylinders were arranged at dif- 
ferent angles round the shaft but in one plane; if the 
cylinders were arranged ina line above the shaft 
as in an ordinary marine engine he did not see how 
the driving of all the valves from a single sphe- 
rical eccentric could be carried out in a practical 
manner. 





Of the next speakers one objected to the ap- 
plication of the Tripier eccentric to marine engines, | 
a second feared great wear in the part by which | 
the position of the eccentric was controlled, while | 


a third—Mr. Lawrence—referred to Hackworth’s | 


gear, and to an arrangement of spherical eccentric | 
which he had himself devised and applied to a} 
small locomotive. No particulars of this arrange- | 
ment, however, were given. Mr. Alexander} 


Allan, who spoke next, did not like the Tripier| 
device, and referred to the old shifting eccentric | 
of Carmichael as preferable. Mr. McGregor also 
regarded the arrangement as ingenious, but the 
details as of doubtful durability, while Mr. W. 
Silver Hall considered that the motion given by the | 
device was not like that afforded by the Gooch | 
valve, but like that given by the Stephenson link. | 
He also was unable to understand how it could be | 
conveniently applied to locomotives. 

The next speaker was Mr. W. Sisson, who dif- 


fered from Mr. Hall and considered that he (Mr. | 
Hall) had by a mischance said ‘‘ Gooch” for) 
The mistake in the | 
paper to which Mr. Cardew had referred was he | 
(Mr. Sisson) believed simply due to a mistranslation, | 


‘* Stephenson,” and vice versd. 


the French term (avance) for lead being usually | 


regarded in French practice as meaning the whole 
linear advance of the eccentric, or what would be 
called here lap plus lead. The Tripier spherical 
eccentric certainly gave constant lead, in which it 
resembled the Gooch, Allan, and Hackworth elliptic 
valve gears. The problem of working expansively 
with one eccentric had been solved by Hackworth. 
Charles Brown, F. C. Marshall, and others. M. 
Tripier’s arrangement was ingenious, but he (Mr. 
Sisson) feared that the details would be subject to 
much wear, the spherical eccentric itself, for in- 
stance, having great dust-collecting power. Alto- 
gether, he regarded the arrangement as unfitted for 
hard work. 

Mr. Edwards, who spoke next, regarded Tripier’s 
device as equivalent to Dodd’s wedge motion, but 
as inferior to the latter in mechanical detail, while 
Mr. Arthur Paget agreed with Mr. Sisson’s views 
as to the probable great wear and tear of the 
spherical eccentric. Mr. Paget also made the 
suggestion that, as the criticisms on the paper had 
been for the most part antagonistic, the author, 
M. Poillion—who was not present at the meeting 
—should have the right of reply in the pages of the 
Transactions. This suggestion was endorsed by the 
President, who then proposed a vote of thanks— 
which was duly passed—to M. Poillion. 

With the above discussion the meetings for the 
reading of papers came to an end, but before dis- 
persing the members, on the motion of the Presi- 
dent, cordially passed the following votes of thanks : 
To the Local Executive Committee, especially to 
the chairman (Mr. Clayton), to the vice-chairmen 


(Messrs, Hornsby, Marshall, Ruston, and Shuttle-! entertained by the Local Executive Committee at a 





worth), to the hon. secretary (Mr. F. Clench), and 
to the secretary (Mr. F. Watson), for the excellent 
arrangements made by them to insure the success 
of the visit of the Institution, and for the hearty 
welcome prepared for the members during their 
visit to Lincoln, and throughout their excursions to 
Grantham, Newark, Gainsborough, and Doncaster ; 
to the Local Committee of Frodingham and 
Grimsby for the friendly reception arranged at 
those places; to the authorities of the Great 
Northern, Manchester, Sheffield, aud Lincolnshire, 
and Midland Railway Companies for the special 
free excursion trains placed by them at the disposal 
of the Institution ; to the proprietors of the various 
works which the members had been freely invited 
to visit in Lincoln and in the course of the excur- 
sions ; and lastly to the Dean and Chapter of Lin- 
coln Cathedral, to the vicar of Grantham, to Sir 
Hickman Bacon, Bart., and the Witham Lodge of 
Freemasons for the several cordial invitations given 
by them in connection with these meetings. 


Visits To Works. 


After being entertained at luncheon by the Local 
Executive Committee, the members spent the after- 
noon of the 5th inst. in examining works at Lin- 
coln, the establishment of Messrs. Robey and Co. 
being - first visited. Of these fine works we hope 
to give a full account in our next issue, and all we 
need say respecting them here, therefore, is that 
in going over them the members had an opportunity 
of seeing in action one of Mr. Richardson’s electric 
regulators with the additions described in Mr. 
Nevile’s paper. The apparatus was tested by sud- 
denly throwing on and off various circuits in con- 
nection with which the engine was being worked, 
and it appeared to answer its purpose admirably. 


CLARKE’S CRANK AND Force Works. 


From Messrs. Robey’s the party proceeded to 
the immediately adjoining works of Messrs. Clarke’s 
Crank and Forge Company, an establishment 
widely known for its products which include bent 
cranks of all kinds. These works, where the 
speciality is the manufacture of cranks from straight 
bars, were started in 1860 by Mr. Edward Clarke, 
who, in 1872, introduced hydraulic appliances for 
performing the bending of the bars. There are 
now two of Mr. Clarke’s hydraulic bending machines 
on the works, and although somewhat crude-look- 
ing appliances regarded as pieces of hydraulic ma- 
chinery, they turn out excellent work. 

In 1876 the works were acquired by the limited 
company by whom they are now owned, and they 
have since that date been considerably extended, a 
forge being added containing two steam hammers 
by Messrs. Nasmyth, Wilson, and Co., of Patricroft, 
and one by Messrs. John Musgrave and Sons, of 
Bolton. The machine shop of the works includes 
| a number of lathes, &c., for finishing crankshafts. 
The works cover an area of about 23 acres, and give 
employment to about 100 men. 

The latest addition to the plant is a very fine 
| hydraulic forging press by Messrs. Fielding and 
| Platt, of Gloucester, specially designed for up- 
| setting and shaping the ends of suspension bridge 
| links. We hope shortly to illustrate this machine, 
| which, we believe, is the first of its kind put to work 
|in this country. While at the works under notice, 
| the visitors "had an opportunity of seeing under 
steam one of Mr. John Fielding’s ingenious high- 
speed engines, of which we gave an account a fort- 
night ago. 


WELLINGTON FounprY AND MacHiIne Works. 


The last works visited by the members on the 
afternoon of the 5th inst. were the new works of 
Messrs. William Foster and Co., Limited, situated 
on the outskirts of Lincoln, where an area of five 
acres was acquired in 1883. These works have 
been erected as an extension of the older works of 
the company known as the Wellington Foundry, 
and they comprise a range of shops for the manu- 
facture of thrashing machines, together with a saw 
mill, wood-drying shed, foundry, and smith’s shop, 
the two last departments being not yet completed. 
The shops are light and airy. and afford excellent 
accommodation, while they have evidently been 
carefully designed to obtain this accommodation 
without useless expenditure. The foundry is fitted 
with one of Stewart's cupolas, and the machines in 
the wood department are all of good modern types. 

On the evening of the 5th inst. the members were 
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conversazione at the County Assembly Rooms, | 


Lincoln; this conversazione being largely attended. 


EXCURSIONS TO GRANTHAM AND NEWARK. 

Thursday, the 6th inst., was devoted to an excur- 
sion to Grantham and Newark, the members being 
first conveyed to the former place by special train. 
On their arrival at Grantham the party first pro- 
ceeded to the works of Messrs. Richard Hornsby 
and Sons, Limited, which were thrown open to 
their inspection. Of these works we gave a full 
account three weeks ago (vide page 71 ante), and it 
is unnecessary, therefore, that we should say more 
concerning them here than that they were found to 
possess much interest. 

From Messrs. Hornsby’s works the party pro- 
ceeded to examine the church of St. Wolfran and 
the adjoining Grammar School, an ancient building 
possessing a special interest from the ,fact of its 


having been the place of education of Sir Isaac | 


Newton. The church of St. Wolfran is one 
of the finest in the country, and its handsome 
spire, 280 ft. in height, is well known to all travellers 
on the Great Northern Railway. The church has 


lately been restored, under the superintendence of | and both of which were visited by a large number 


the late Sir Gilbert Scott, at a cost of about 30,000. 
The visits to both church and grammar school were 
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much increased in interest by the information so 
clearly and genially imparted by the Sub-Dean of 
Lincoln, the Rev. Jacob Clements, M.A., who was 
formerly the vicar of Grantham, and who kindly 
officiated as guide to the visitors. 


Abbott and Co. were first visited. 
Newark Boiler Works, as they are called—stand in 


Newark Station. They were built in 1884, and are 
arranged for light boiler work exclusively, being 
fitted with a good plant of modern tools and appli- 
ances. The principal building is 200 ft. long by 
130 ft. wide, and is well arranged ; in it, amongst 
other work, a number of small steam-launch boilers 





of completion. 

From Messrs. Abbott’s works the members pro- 
| ceeded to those of Messrs. W. N. Nicholson and Son, 
| passing on their way Newark Church and the ruins 

of Newark Castle, both objects of much interest 


| of the party. Newark Church is one of the largest 
in the kingdom, it being about 220 ft, in length, 


After being entertained at luncheon at the Ex- | 
change Hall, by the Local Executive Committee, the | 
members rejoined their special train, and were con- | 
veyed to Newark, wherethe works of Messrs. Thomas | 
These—the | 


about 34 acres of land immediately adjoining the | 


for the Government were to be seen, in all stages | 


by 77 ft. in width, or 114 ft. including the aisles. 
The tower and spire are 240 ft. high. The oldest 
part of the edifice dates from 1230, while other 
portions were erected between that date and 1539, 
about which date it was completed. 


Tue Trent Iron Works, NEWARK. 


The engineering works of Messrs. W. N. Nicholson 
and Son, which are very pleasantly situated on the 
banks of the Trent, close to Newark Bridge, although 
not so extensive as some of the vast works visited 
by the members of the Institution of Mechanical 
Engineers earlier in the week, contain many points 
of interest in connection with the special work of 
agricultural implement making, which is made a 
leading feature by Messrs. Nicholson. The plan 
on the next page will show the general arrangement 
of the works. 

The foundry, with which we shall deal first, 


|is a long building on the left of the principal 


| 
| entrance gates. 


There are two cupolas on Swann’s 


| patented principle, and a Thwaites and Carbutt’s 


| 


blower, driven by an 8 horse-power vertical engine 
of the firm’sown make. The most noticeable feature 
in Messrs. Nicholson’s foundry practice is the ex- 
tensive use made of machine moulding. In the 
various agricultural implements made by this firm, 
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a great number of iron castings are used; and as 
these have to be reproduced over and over again, 
the work affords special facilities for machine 
moulding, which Messrs. Nicholson have shown 
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great ingenuity in taking advantage of. One of the 
most striking examples of this process was the 
moulding of discs for root pulpers. The special type 
of pulper introduced by this firm has features which, 
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although undoubtedly improvements, render it 
somewhat more complicated to make. The disc is 
made concave on the face, and the work is done on 
the inside, the cutters being placed in lines eccentric 
to the axis of the disc. In order to clear the cutters 
a rake or comb is used, which has a reciprocating 
motion, so as to pass between the knives; the latter 
project between holes in the disc, and are bolted in 
sets to angle ribs cast on the disc. It is necessary 
that the ribs carrying the knives should be at the 
correct inclination to the axis of the disc, in order 
to get the pulping action without bruising the root, 
/and the perforations must all be accurately spaced. 
It will be easily seen that this would be a difficult 
piece to mould by hand ; but by the clever machine 
Messrs. Nicholson have devised, eight or nine can 
be done in an hour by means of unskilled labour. 
In the ordinary way probably not more than six 
could be turned out by a skilled hand in one day, 
and even then there would be a chance of their not 
being true. 

Amongst other noticeable machines is one which 
moulds five spur wheels and pinions, and two 
eccentric slides at one operation, a second which 
is used for double flange guide pulleys for grist 


mills, and another for Cambridge roller rings 





with curved arms, whilst one of the most often used 
machines is that which moulds haymaker wheels. 
The small castings for carrying horse-rake teeth are 
good examples of plate moulding. These are cast 
with twelve forms in each box, and each casting 
requires three cores, yet these are all done at one 
operation. In the busy season Messrs. Nicholson 
turn out 600 of these pieces every day, and all the 
moulding is done by one labourer and two lads. 
The garden and field rollers with closed ends are 
also moulded by a clever machine. As illustrating 
the accuracy with which this work is done, the 
meeting edges of the cylinders and the bushes are 
perfectly true without being turned or bored. They 
are in fact cast with a chill, so that they have great 
durability. In this foundry both malleable and 
steel castings are made, all being machine moulded 
and crucible cast. In few works is the foundry a 
more important department than in those engaged 
in such work as we are dealing with, and in no work 
are better castings required. To say nothing of the 
saving in cost of labour by machine moulding, 
accuracy is of supreme importance when it is almost 
a necessity that no file or cutting tool of any kind 
should be used on the castings, which must be 
erected as they come from the sand. 

From the foundry we pass to the principal ma- 
chine shop, where all the usual machine tools of an 
engine-making shop are to be found ; amongst them 
aspecial machine designed for the pattern of en- 
gines made by the firm. In this the cylinder and 
slide bars are bored at one operation, whilst the 
crank bracket and cylinder ends are faced at the 
same setting in the tool. In another machine of a 
similar type the main brasses are bored in a similar 
manner. This shop is driven by a pair of Messrs. 
Nicholson’s horizontal engines. Over the machine 
shop is a wood-working shop in communication with 
the lower floor by a steam hoist. Here are a num- 
ber of wood-working machines. The engine erect- 
ing shop adjoins the machine shop and contains the 
usual appliances. 

In the boiler shop the most noticeable feature is 
the hydraulic flanging plant which has been de- 
signed and manufactured by the firm. They can 
flange by machinery plates from 2 ft. to 6ft. Next 
to the boiler shop is the heavy smithy with steam 
hammers, a number of olivers, rolls, and other ordi- 
nary appliances. In one part of this shop are the 
case-hardening and tempering furnaces for horse- 
rake teeth and bone-mill cutters. 

In the implement erecting shop there are several 
tools specially designed for the class of work here 
done. There are two furnaces for bending horse- 
rake teeth, which are made of cast steel, both of 
round and. bull-head section. An adjoining shop 
is used principally for bone mills. 

These works are laid out to take up the consecu- 
tive work of each season as it comes round. For 
instance, in early spring, harrows, cultivators, clod 
crushers, and rollers are made. To succeed these, 
horse rakes for foreign and home trade, and hay- 
makers are brought forward. In early autumn, 
corn-grinding mills occupy most attention ; while 
in winter the special features are food-preparing 
and barn machinery. In this way the works are 
kept fully employed all the year round. The other 
branches of manufacture, such as the making of port- 
able and fixed engines, rice machinery, bone mills, 
&c., which are not season trades, are carried on 
independently. 

No one visiting these works in the spring can fail 
to be struck by the very large quantity of hay- 
making machinery turned out. Messrs. Nicholson 
inform us that in the first half of this year they 
sold and delivered 1600 machines, rakes, and hay- 
makers. Their new ‘‘spider” rake is well worth 
attention. It is designed to compete with the light 
wooden rakes of American make, which the Germans 
have so successfully copied of late years. The 
‘*spider” is said to be equal in weight and draught 
to the foreign machines; but being made entirely of 
steel and malleable iron, with the exception of the 
shafts, it is of course far more durable. We have 
heard a good deal lately of the obstinacy of Eng- 
lish agricultural implement makers, in not meet- 
ing the foreign demand for lighter machines, 
and so being entirely cut out by more shrewd 
American and German makers. There are, how- 
ever, two sides to this question, and we have heard 
of more than one instance where lightness and 
cheapness had been carried too far, notably a recent 
case in which some American rakes sent to Odessa, 
had to be placed under water to prevent them from 
falling to pieces under the rays of the summer sun. 
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It is in this respect that the iron and steel used in 
Messrs. Nicholson's rake haveanimmense advantage. 


Excursions To GAINSBOROUGH AND DONCASTER. 

On Friday, the 7th inst., the members visited 
Gainsborough and Doncaster, a special train being 
again placed at their disposal. At Gainsborough the 
chief object of the visit was of course the important 
and admirably arranged works of Messrs. Marshall, 
Sons, and Co., to the examination of which the 
bulk of the party devoted the whole of the time 
available. Messrs. Marshall had made excellent 
arrangements for enabling their visitors to see all 
parts of their works with the least trouble, so that, 
notwithstanding the large number of shops to be 
examined, it was scarcely possible to go astray. 
Of the works themselves we gave a very full account 
in our last issue. 

Besides Messrs. Marshall’s works the Ashcroft 
Saw and Planing Mills of Messrs. H. Newsum and 
Co., on the outskirts of Gainsborough, were also 
thrown open, and were well worth a visit, com- 
prising as they do an excellent and well-arranged 
plant of modern wood-preparing machinery. 

Having partaken of luncheon at Messrs. Mar- 
shall’s works at the invitation of the Local Execu- 
tive Committee, the members next rejoined their 
train, and proceeded to Doncaster, where the loco- 
motive works of the Great Northern Railway Com- 
pany were visited, the party finally returning by 
special train to Lincoln. Of the Great Northern 
Locomotive Works we gave an account on page 123 
of our last issue. 

ExcuRSION TO GRIMSBY “AND FRODINGHAM. 

Saturday last, the 8th, the last day of the meeting 
was devoted to a visit to the Grimsby Docks and 
to the North Lincolnshire iron district. A specia] 
train first conveyed the members from Lincoln to 
the Grimsby Dock Station, whence they were shown 
over the docks under the guidance of Mr. Jack 
Sutcliffe, the shipping agent for the Manchester, 
Sheffield and Lincolnshire Railway, Mr. W. Alford 
Green, the port-master, Mr. George Cartwright, 
the engineer to the docks, and Mr. George Clarke, 
the superintendent engineer of the steamship de- 
partment. The following particulars, prepared by 
Mr. Cartwright for the information of the visitors 
will give a good idea of the extent and importance 
of these docks. 

‘*The Grimsby Dock comprise the Royal Dock, 
Union Dock, Alexandra Dock, Old Fish Dock, and 
New Fish Dock. The Royal Dock is 2300 ft. long 
and 500 ft. wide, and has an area of 25 acres. It is 
entered from a tidal basin of 14 acres, through two 
entrance locks, the larger of which is 300 ft. long 
and 7C ft. wide with 26 ft. depth of water on the 
sill at high water of ordinary spring tides. At the 
time of its completion in 1852 this lock would 
accommodate the largest steamships of the Royal 


Navy. The smaller lock is 200 ft. long and 45 ft. 
wide. Each lock has two pairs of pen gates and 


one pair of flood gates, all made of English oak and 
greenheart, and worked by hydraulic power. The 
dock walls are built on arches of 27 ft. 4 in. span ; 
the arches are formed of four half-brick rings, and 
are supported on masonry piers 6 ft. thick, which 
are built on piled foundations. 

‘* Attached to the Royal Dock is a graving dock 
400 ft. long, 350 ft. on the blocks, and 87 ft. wide 
at the top. The entrance is 70 ft. wide, and the 
depth of water on the sill is 20 ft. The dock is 
emptied to low-water level by a culvert, and the re- 
maining water is pumped out. 

‘*The quays, and the adjoining transit sheds and 
warehouses, are provided with 18 hydraulic cranes 
of from one to five tons power, and five hydraulic 
hoists, as well as numerous hand cranes, the largest 
of which is capable of lifting 20 tons. The hy- 
draulic power for working the lock gates and cranes 
is derived from the tower between the two entrance 
locks. The total height of the tower from the 
quay to the top of the lantern is 300 ft. ; to the 
bottom of the water tank the height is 214 ft., 
and the depth of water in the tank when full is 8 ft. 
The water is pumped into the tank by a pair of 
engines of 250 horse-power. The tower is built 
upon a solid block of masonry, which rests upon 
piled foundations. On the west side of the dock, 
sheers to lift 70 tons have recently been erected, 
the hydraulic power being furnished by an accumu- 
lator of 17 in. in diameter and 17 ft. lift, which 
is worked by a steam pumping engine of 40 horse- 
power. 

‘The Union Deck, completed in 1879, forms a 





connection between the Royal and Alexandra Docks. 
It is 96 ft. wide, and has an area of 1} acres. The 
dock walls vary in thickness from 20 ft. to 26 ft., 
and rest upon piles. The lock is 45 ft. wide, and 
the depth of water on the sill is 21ft. The gates, 
the swing bridge over the lock, and the capstans 
on the lock side are worked by hydraulic power 
from the accumulator above mentioned. 

‘*The Alexandra Dock is an enlargement and ex- 
tension of an old dock, which was originally formed 
early in the present century by the holding up of 
the waters of an inland stream called the River 
Freshney. It is 48 acres in extent, and 21 ft. deep. 
In addition to the entrance from the Union Dock, 
it communicates with the Humber by means of a 
lock 145 ft. long and 35 ft. wide, with a depth of 
18 ft. on the sill at high water. The dock is princi- 
pally used for the import of timber, sleepers, and 
pit props. 

‘* The two fish docks have a total area of 23 acres, 
and are entered by two locks having a width of 20 ft. 
and 30 ft. respectively. The fish market alongside 
these docks is 1950 ft. long, and varies in width 
from 37 ft. to 80 ft. In addition to this there are 
two stages for the accommodation of the fishing 
trade, having a total area of 9236 square yards ; 
and a further extension is now in course of con- 
struction, which will give and additional area of 
3360 square yards. 

‘* A graving dock which will hold ten smacks at 
a time is entered from the outer or Old Fish Dock. 
Its length is 400 ft. ; width, 50 ft. ; width of en- 
trance, 30 ft. ; and depth of water on sill, 18} ft. 
There are two coal drops in the Alexandra Dock, 
and two in the Royal Dock, each of which is capable 
of loading two ships simultaneously at the rate of 
100 tons each per hour. The docks and their en- 


trances are dredged by means of five powerful steam | 


dredgers, and one Priestman’s crane and bucket. 
Two of the dredgers are hopper dredgers, capable 
of carrying respectively 300 and 500 tons, and are 
fitted with screw propellers.” 

From Grimsby the members were conveyed by 
the special train to the Frodingham Iron Works and 
Mines, after the inspection of which they were 
entertained at luncheon by the invitation of the 
ironmasters and mineowners of the district, at the 
Blue Bell Hotel, Lord F. Oswald, to whom the dis- 
covery of these iron ore deposits is due, taking the 
chair. Subsequently the Redbourn Hill Iron 
Works were also examined, but time did not 
permit of the intended visits being made to some 
other works. A description of the chief features 
of the Frodingham iron district, and of its iron 
manufacture, will be found in Mr. Dove's paper, 
which we shall publish next week. 

With the visit to the North Lincolnshire iron 
district, the Lincoln meeting of the Institution of 
Mechanical Engineers came to an end, the special 
train conveying the members to Doncaster, from 
whence they dispersed. To a large number of the 
members of the Institution, the visit to Lincoln 
was, we believe, something of a revelation. The 
gigantic strides made of late years by our con- 
structors of agricultural engines and machinery, 
and the vast amount of capital and energy which 
had been expended in the development of the 
magnificent works at Lincoln, Gainsborough, and 
Grantham is far from being generally appreciated. 
Encountering as they do keen competition, and 
having to adapt their productions to the greatly 
varying requirements of different parts of the globe, 
our agricultural engineers have shown a business 
ability of the highest order, combined with me- 
chanical skill fully equal to that of any branch of 
the profession. This being so, a visit to the district 
which may be regarded as their home, is necessarily 
of special interest. That the Lincoln meeting was 
a thorough success all who took part in it will 
willingly testify, while all familiar with such meet- 
ings will fully appreciate how much this success 
was due to the admirable arrangements made by 
the local secretaries, Mr. F. Clench and Mr. F. 
Watson, and to the secretary of the Institution, 
Mr. Alfred Bache. From first to last the visits 
and excursions were planned with great judgment, 
and the details were most successfully carried out. 








WOOD-WORKING MACHINERY AT THE 
INVENTIONS EXHIBITION.—No. I. 
Tue largest show in the Exhibition in this de- 

partment is that contributed by Messrs. A. Ransome 

ani Co., of Chelsea, who manufacture casks through- 
out by the mechanical processes which they have 
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made a special branch of their business, and which 
they have brought to a high state of perfection. 

We have in these pages already noticed Messrs. 
Ransome and Co.’s work on more than one occasion, 
but the machines we are about to describe are en- 
tirely new. They are designed to make tight 
casks, a description which has hitherto only been 
produced by hand work. The superiority of ma- 
chinery for this branch of industry is well shown by 
the rapidity with which the casks are turned out, 
and the accuracy of the work which is produced by 
the aid of unskilled labour. Another point of con- 
siderable importance is the small quantity of wood 
cut to waste owing to the unfailing accuracy of the 
machine compared to hand labour. This we under- 
stand is no inconsiderable part of the advantages 
claimed for the system. 

The entire plant comprises nine machines, of 
which four serve for the manufacture of the body 
of the cask, three for making the heads, and two for 
making the iron hoops. There are, besides, three 
appliances for setting up and heating the cask, and 
for putting the heads together. 

In Fig. 1, page 148, we give an illustration of the 
universal stave-jointing machine which is the first 
machine required in the operation. The staves 
are delivered, sawn out to the necessary thick- 
ness, from rough riven New Orleans staves, and are 
clamped in a sliding frame which is shown in the illus- 
tration on thetop of the machine, the two hand wheels 
in the front being used for setting up the clamps. 
About eighteen staves are put into this frame, the 
object of which is to plane their edges so as to give 
the taper necessary for forming the bilge of the cask. 
The frame is set in motion, and as the work passes 
along the table, revolving cutters take off the ma- 
terial as required. In order to determine the shape 
a template 1s placed on the side of the machine, and 
this regulates the varying depth of cut, and there- 
fore, of course, the amount of taper to the staves, 
The cutter is placed in a swinging frame, which 
enables it to rise and fall as it 1s directed by the 
template attached to the travelling stave carriage. 
One edge of the staves having been thus suitably 
shaped, they are turned over, and the other side is 
prepared in a like manner. One of the novel 
features in this machine is the arrangement for 
holding the staves so that their edges will be cut to 
any required angle. This is effected by the angle 
cramp strips in the frame, between which the staves 
are held, in combination with a pair of knives, one 
of which is fixed at each end of the box, and which, 
by slightly cutting into the ends of the staves, pre- 
vent them from slipping when passing over the 
cutter. This arrangement is only required when 
making tight barrels, as ‘‘ slack barrels’ do not re- 
quire to have bevelled edges and the clamps are 
sufficient to hold them. The travel of the frame is 
reversed by a simple automatic device. In order 
to make each stave conform to the circle which 
forms the periphery of the cask it is necessary, 
with hard-wood staves, to previously cut the staves 
approximately to the required form in the widest 
part, where the curvature across the stave would 
be greatest. In order to do this the machine 
illustrated in Fig. 2, is used. This is techni- 
cally known as a stave-backing and hollowing ma- 
chine. The staves are placed on an endless chain, 
as shown, by which they are fed up to the cutters, 
being pushed forward by dogs placed in the chain. 
The staves have been tapered at the ends, as pre- 
viously explained, but are of varying widths. In 
order to insure each one passing beneath the 
cutters so that the centre of the width of the stave 
and the cutter coincide, the stave is brought to the 
correct position by two pins which rise from beneath 
the table through suitable openings. As the chain 
travels on the dogs push down these pins, which 
rise again to take the next stave. The cutters are 
both revolving, and the first one performs the 
operation of ‘* backing” or cutting the outer con- 
vex surface of the stave, so as to conform to the 
outer circumference of the cask. After this they 
pass the hollowing cutter which forms the convex 
inner surface. It is not desirable, however, to 
hollow out the stave throughout its entire length, 
but only in the widest part in the middle. In order 
to effect this the cutter is caused to rise clear of the 
work until the part necessary to be acted upon 
comes beneath the cutters, when the latter are 
allowed to descend to the work, rising again when 
required, This is effected by an automatic cam and 
lever motion. By using different size cams and 
shifting the position of the dogs on the chains the 
same machine can be used for staves of different 
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aus eee 
sizes. Even if taken alone this tool would —_ 
a most valuable —_ to any cooperage where 
re made. : 
The ost are now ready for setting up, to effect 
which the apparatus shown in Fig. 3, ena is 
brought into operation. There is a eee P ate 
having a recess or groove formed in its —_ = 
cumference. In this the top truss hoop is placec 
and the second truss hoop is held in position by the 
supports as shown. To set up the cask the — 
require simply to be placed inside the hoops in the 
manner shown in the illustration. The staves may 





be placed in without selection until the last one is 
taken, and this is chosen of such a width as to be a 
tight fit,so that when forced into place it wedges 
the whole firmly together. It will be seen that by 
using this device the casks must necessarily be of 
the same diameter, as the position of the truss hoops 
is definitely fixed. 

After the cask has been so far built up it is placed 
in an inverted position over the firing cone, which 
heats the staves uniformly throughout by means of 
atmospheric gas-burners arranged within it. The 
staves are then lightly damped with a wet cloth, to 
facilitate the further operation of trussing. | 

It is necessary now to bring the upper ends of | 
the staves together in order to forma complete cask, | 
and it will easily be seen that no little force is re- | 
quired to effect this operation, as by it the staves have | 
to be bent to the required form so as to give the| 
shape of the bilge. Our illustration on page 149 shows | 
the position at the completion of the operation, with | 
the cask ready for removal. To use the machine | 
the table on which the half-trussed cask is placed | 
is brought down to the level of the floor, and the 
staves, with one half of the truss hoops on them, | 
are placed on it, the closed ends of the staves being | 
downwards, or in the position shown in Fig. 3. 
The other truss hoops are then placed in the grooves | 
provided for them in the fixed half of the cone, | 
and the part swinging on the hinge is closed and | 
locked by the handle shown. The table is then | 
caused to rise, and the extended ends of the staves | 
are collected by the lower part of the cone, which is | 
spread for the purpose, as shown, and are ultimately | 
forced into their position. The barrel is thus) 
trussed at one end, and the operation being re- 
peated with the other end, the cask is completely 
trussed ready for thenextoperation. Thecrank motion 
through which the power is conveyed for perform- 
ing this operation is particularly favourable for the 
work to be performed. When the crank is at half- 
stroke the ends of the staves are being merely 
gathered together, and the upward travel of the 
table is comparatively rapidly performed, whilst the 
more powerful action of the crank on the table, 
when the former is approaching its upper dead 
centre, is used for the final squeeze, which presses 
all the staves firmly together. In large cooperages, 
where several of these machines are fitted, Messrs. 
Ransome supply hydraulic machinery for this opera- 
tion. 

The cask, so far as it is now complete, is taken toa 
chiming, crozing, and howelling machine for the next 
operations. The work is held by two conical angu- 
lar chucks, the ends to be operated on projecting 
beyond each chuck. There are two sets of cutters, 
one for each end, both the ends being treated 
simultaneously. The cask itself makes one revolu- 
tion whilst the work is being done, and the cutters, 
which are held in yun-metal cutter heads, are 
brought up to the work by a swinging arm, actuated 
by a hand lever. The ends of the staves are cut off 
level by a rotating cutter, set at the proper angle to 








give the required bevel. At the same time, by 
another rotating cutter, the internal groove, which 





holds the head in position, is cut. The howelling | 
is done by a suitably formed cutter, which forms 
the shallow concavity, in the centre of which the 
groove to take the head runs. The two cutter 
heads, which carry the tools for squaring off the 
ends and cutting the croze, are connected, so that 
a uniform distance is always maintained. The cutters 
are guarded, so that the work may be put in and 
taken out without fear of accident. One lad will 
work this machine, and can, we understand, deal 
with from forty to sixty casks an hour, according to 
the size. 

The staves are now ready to be hooped up with 
their permanent hoops and have their heads put in ; 
these operations are done by hand in a room below 
the floor level at the Exhibition, and do not call for 
any description. The iron hoops are made by two 
machines. The first shears the hoop iron to length 
by gauge, punches the rivet holes at the ends, and 
splays the iron to the correct shape. The rivet is 
then put in by hand and is closed in the machine 
by a single stroke. With these two machines a 
boy can complete a set of six hoops in two minutes. 

For making the heads three machines are used. 
The first shoots the edges of the boards which form 
the head. There is an iron disc which revolves in 
a vertical plane and is fitted with plane irons. The 
work is placed on the rest shown and pressed up 
until the edge is planed smooth, an operation per- 
formed almost instantaneously. The second func- 
tion of this tool is to drill the two holes in which 
are driven the wooden dowells used for joining the 
parts of the head together. There are two augers 
revolving rapidly above another rest. The spindles 
are adjustable so as to give holes any distance 
apart. The planing disc is surrounded by a light 
iron casing open on its inner circumference, and 
the front edge of which comes more forward than 
the disc. This casing leads into a funnel or shoot. 
The draught caused by the revolution of the disc 
causes all the shavings to fly into the casing and 
round to the shoot which leads into a suitable 
receptacle, generally the stokehold of the boiler. 
A lad will joint and bore the heading of 400 to 
500 casks per day of ten hours with this tool. 
The head boards are now put together and are 
rectangular in form. They are taken to a specially 
arranged planing machine to be smoothed on one 
side. 

The three boards having been so far prepared 
now require to be cut to acircularform. This is 
effected by a machine which clamps the work be- 
tween two plates, which have projecting spikes in 
order to hold it firmly, and causes it to revolve 
on its centre. The large circular cutter is then 
brought into operation and cuts the upper bevel, 


| while the shorter bevel on the under side is made at 


the same time by cutters attached to the same 
spindle. As the work is revolving the head is 
naturally cut to the requisite circular form. With 
this machine one lad will turn out four heads, 12 in. 
to 14in. in diameter, per minute. 

We can now only deal with the cask-making 
machines actually shown at the Exhibition, as if we 
were to go beyond this, Messrs. Ransome have so 


|much that is interesting and ingenious that our 


space would not suftice fur the subject. In order, 
however, to show how thoroughly the system of 
machine coopering has been carried out by this firm, 
we may make brief mention of the ovalling machine 
they manufacture. Jn large casks the heads should 
be made somewhat oval, as under the stress of 
hooping up the wood is compressed to a greater 
degree across the grain than with it, that is to say 
it is more compressible crosswise than endwise of 
the grain. This is more especially noticeable after 
the cask has been opened and coopered up again 
several times. In order to meet this Messrs. Ran- 
some and Co. make a machine in which two cutters 
work in opposite directions and by suitable adjust- 
ment cut any required oval. 

The plant, as shown, is capable of making 1000 
12} gallon vinegar casks in a week of 54 hours. 
That is to say, the raw material is brought in in the 
shape of staves, heading boards, and lengths of hoop- 
iron. The casks made at the Exhibition are taken 
by a well-known firm of vinegar makers. The 
total cost for wages on each cask is, we are in- 
formed, only 4d., whilst such casks made by piece- 
work in the ordinary way are charged 2s. each for 
labour. The accuracy with which the machinery 
works is such as to produce casks or barrels of 
unvarying capacity, so that they might almost be 
used as standard measures if necessary. The saving 
in wood we have already alluded to. 








Messrs. Ransome and Co. inform us that they 
have already fitted up a great many steam cooperages 
in various parts of England and the Continent, in- 
cluding six cement cask factories near London, the 
united capacity of which is over 30,000 barrels a 
week, a petroleum cask factory at Baku on the 
Caspian Sea, turning out 2500 a week, a set of gun- 
powder barrel machinery for Messrs. Curtis and 
Harvey, of Hounslow, capable of making 3000 barrels 
a week, and several herring barrel factories, one of 
which at Boulogne can turn out 5000 a week. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 1, 1885. 

DurinG the past week the rail mill orders aggregate 
40,000 tons, and at the present time inquiries in hand 
foot up between 50,000 and 60,000. Large orders will be 
placed shortly. The feeling in railroad circles is a de- 
cided improvement over that which has prevailed for a 
year or more. The Pennsylvania and the New York 
Trunk lines have arrived at an understanding. Cut- 
ting of rates will be discontinued and an advance soon 
agreed upon. The barbed wire manufacturers have 
advanced prices. The Western nailmakers met this 
week, but found an advance not advisable. Orders for 
2500 tons of standard iron have been placed. All mills 
are full of orders, and several specifications for large 
lots have been presented. Four thousand mill hands 
have just been set to work, and next Monday the idle 
force will be further reduced. The production of pig 
iron for the first half of the year has been 2,150,816 
tons, against 2,322,592 tons from July 1 to December 
31, 1884, and 2,267,021 tons for first half of the year. 
The number of furnaces in blast on January 1 was 236, 
and on July 1, 228, out of a total of 595, from which 
there have been dropped 78 furnaces which will never 
go into blast again. The production of anthracite iron 
was 703,217 tons; charcoal, 186,291 tons; bituminous, 
1,261,308 tons. The Pennsylvania output of all kinds 
of crude iron for the half-year is 1,167,855 tons, 
against 1,202,086 tons for the last half of last year. 
At present 105 furnaces are in blast in the State. The 
total production of Bessemer steel rails for the first 
six months was 452,446 tons, against 523.251 tons for 
previous six months; of steel ingots 763,344 tons, 
against 723,650 tons. Part of the increase was in steel 
nail slabs. Open hearth steel ingots 68,838 tons, against 
59,873 tons. Pennsylvania is in advance of all other 
States. The steel ingot ontput was 516,120 tons, out 
of a total of 763,344 tons. Unsold stocks are 692,916 
tons pig iron, against 593,000 tons for previous six 
months, of which 138,595 tons were anthracite iron, 
248,020 tons charcoal, and 306,251 tons bituminous 
iron. Prices are weak, but there are prospects of a 
slight advance in some kinds, because of the increase 
of inquiries and the absence of stocks. The coal and 
coke trades are dull. 








PUMPING ENGINES AT WHITACRE. 

In our numbers of July 3 and July 17 we published 
two-page engravings giving general views of the com- 
pound pumping engines erected by Messrs. James Watt 
and Co., of Birmingham, at the Whitacre pumping 
station near Birmingham, under the direction of Mr. 
J. W. Gray, the engineer to the Birmingham Corpora- 
tion Water Works. This week we give another two- 
page engraving containing details of these engines, 
and we shall publish further illustrations in early 
issues. 








TrcHNIcAL Epvucation.—The Saddler’s Company have 
established four studentships, each of the annual value of 
30/., and tenable for two years, at the Finsbury Technical 
College of the City and Guilds of London Institute. The 
studentships will be competed for at the entrance ex- 
amination to be held at the college on October Ist, and 
are open to pupils above fourteen years of age, who are 
attending, or who have attended, any public elementary 
school in the United Kingdom. 

NorTHERN Paciric Rartroap.— Surveys across St. 
Louis Bay fora bridge over which the Northern Pacific and 
Omaha Railroad trains are to run into Duluth, were made 
in the early part of the autumn, and in October test piles 
were driven to ascertain the length of piling to be used. 
Curves in the bridge were made in order to cross the 
channel at right angles, saving considerable expense in 
the building of the span near the draw. The draw is 
situated 980 ft. from the Minnesota shore, and is to be 
246 ft. long, giving 100 ft. clear waterway on either side. 
It is to be built of wrought iron, and to rest in the centre 
on a round stone pier 27 ft. in diameter at the top, and at 
the ends on two piers 8 ft. broad and 28 ft. long. These 
piers are to be built of Mankato limestone, except the 
centre pier, which is surmounted with a top of St. Cloud 
dressed granite. The lower and upper tiers of stone are 
to be dowelled together, making it impossible for them to 
slip from their places. The projected pile bridge is 5700 ft. 
from shore to shore, or a little more than a mile, and the 
approaches at each end 400 ft. long. The height averages 
about 17 ft. above water. The timber used amounts to 
almost 1,000,000 ft. board measure, and there are about 
850 yards of stone used in the construction of the piers. 
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THE IMPROVED GARDNER MACHINE GUN. 
CONSTRUCTED BY THE PRATT AND WHITNEY COMPANY, HARTFORD, CONN,, U.S.A. 












___Fig.2. _ 















































































THe Pratt and Whitney Company, of Hartford, 
Connecticut, have recently introduced some important H 
modifications in the Gardner machine gun, with the 
object of simplifying the mechanism, and preventing 
missfires, and failures of extraction, by the use of positive 
motions. The engravings on the present page illustrate 
clearly the construction ofthis gun, which consists, as 
will be seen, of two breechloading rifled barrels, placed 
parallel to each other, about 1.4 in. apart, in a case or 
compartment. These two barrels are loaded, fired, | 
and relieved of shells by one revolution of the hand- 
crank. In working one man inserts the heads of the 
cartridges projecting from a feed case into the feed 
guide, drawing the case from the cartridges ; another 
man turns the crank, by which the gun is fired, and 
as the cartridges disappear down the feed guide, their 
places are supplied from another case; in this manner 
the firing may be made continuous. The barrels are 
open from end to end, and are chambered at the rear 
to admit a flanged centre fire metallic cartridge. 
They are firmly screwed into a rear barrel plate, 
which is pinned fast to the rear casing, and the muz- 
zles pass through a front plate, which is fitted into the | 
front of the casing and made fast witha taper pin. The 

rear of the casing extends from the rear barrel plate | 
far enough to contain all the lock parts, together with | 
the lock cam and safety stop. A swinging casing cover, | 
hinged at the forward end, is firmly locked in position | 
by a cascabel having a screw thread cut on its stem, | 
which enters the rear casing, locking it. When the | 
cover is raised, which can be quickly done after turning 

back the cascabel, all the working parts of the gun are | 
fully exposed, and should an accident occur like the 

bursting of a cartridge head, or the derangement ot | 
locks, the trouble can be instantly discovered, and as 

quickly remedied. The hand crank that operates the 

gun, is locked fast to the main cam, which is supported | 
by journal boxes. The boxes are locked into the rear 
casing, and serve as a protection to the casing cover 
from side thrusts. The body of the lock cam has 
journals, or crank-pins, for operating the locks, 
diametrically opposite each other (the firing being 
alternate), and eccentric enough to give the required 
motion to the locks as they are moved forward and 
back, driving in cartridges and withdrawing shells. 
The outer portion of the camsare flattened to the circle 
of the periphery of the main cam, for the purpose of 
holding the lock stationary while firing, about one-fifth 
part of revolution of the handcrank, and allowing ample 
time for hang-fires. The lock in form resembles the | the inner front to correspond with the outer circle of , which it is held in position. It extends from the head 
letter J, having an extension from its side, which con- | the cam—the office of the curved front being to hold | of the lock through the mainspring and firing pin rack, 
tains the firing pin, main (spiral) spring, cocking | the lock in position for firing. The circular firing | terminating in a flange or head, for locking into a sear. 
levers or spring compressors, firing pin rack, extractor, | pin is flattened for a portion of its length near the | The sear, having the form of a bell crank, pivotted in 
and lock head. The U part of the lock is curved at | front end, to allow it to pass under the extractor by | the centre to the lock, holds the firing pin securely, 
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PROPOSED METHOD OF CONSTRUCTING RIVER TUNNELS. 
MESSRS. MAYNARD AND COOKE, ENGINEERS, LONDON. 
(For Description, see following Page). 


and prevents it from touching the cartridge until it is 
released from its hoid by the actionof the cam when 
the lock is in its extreme forward position. 

The cocking lever, hinged in a recess of the lock, 





and engaging, by means of gear teeth, with the firing | 


pin rack, has its arm forced against the main spring 
compressor, thus compressing, through the medium of 
the firing pin rack, the mainspring, and holding it 
tense until released by the action of the sear. 

The cocking cam is in the casing, between the locks, 
at the front of the lock cam. It is so arranged that it 
engages the arm of the cocking lever in the backward 
movement of the locks, thus positively withdrawing 


the firing pin, and at the same time forcing the head of | 


the same over the catch of the sear. 

The lock heads serve as breech plugs, and receive 
the recoil when the cartridges are fired. Each lock 
carries a hook extractor, which rides over and catches 
the flange of the cartridge, when the lock is forced for- 
ward, and when the lock retreats, withdraws the 
empty shell, until it comes within reach of the 
ejector, by which it is positively thrown out. The 
shell starters have a positive movement in connection 
with the lock head. 
by the extractor into the barrel, to its head (as is the 
case when the gun is worked rapidly), before the lock 


Should the cartridge be driven | 


| entrance of the cartridge heads. 


is in firing position, it is forced from the chamber by | 


the shell starter as the lock advances, and is held long 
enough for the extractor to engage with the head, 
when the lock, extractor, and cartridge are driven 
home together. 

The ejectors, hinged to the casing, are driven by pro- 
jections on the sides of the locks, which give them 
positive movements to eject the empty shells. 
also serve as stops to prevent cartridges from falling 
through the lock guide as they are forced down 
through the feed valve. 

The lock guide extending across the rear casing, to 
which it is Saenea by a pin, has two parallel semi- 
circular grooves, which are enlarged extensions of the 
chambers in the barrels. 
groove, slots large enough to pass the cartridges 
(being wider at the rear, behind the ejector, than at 
the front), are cut downward through the lock guide. 
When the extractor has drawn the shell back nearly to 
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From the back part of the | 
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the extent of the throw of the cam, the ejector forces 
the shell through the slot, and is then in position to 
receive another cartridge from the feed valve. The 
feed valve, attached to the casing cover, has a recipro- 
cating motion across the lock guide. It has two an- 
gular openings of the size and shape of the outline of 
the cartridges, with centres equidistant with the 
centres of the barrels. After a carriage has dropped 
one-half its diameter into the valve, it is forced by the 
action of the latter into its true position, and held 
positively against the angle of thelock guide. When 
the valve is again moved back, the cartridge is forced 
downward into the lock guide, and the column of 
cartridges is cut off in the casing cover feed-way, which 
is an extension of the feed guide that is located above 
and in line with the lock guide. 

The feed valve is driven by the feed valve lever ; 
this also is attached to the casing cover and is operated 
by the locks, using about one-fifth the stroke of the 
crank in its forward motion, thereby giving the valve 
ample time to hold both cartridge and shell down in 
position as they move in and out from the barrel. The 
feed guide is a simple plate having two parallel T 
grooves extending from end to end. The upper end of 
the guide has a trumpet-shaped mouth to facilitate the 
The lower end is pro- 
vided with a cartridge stop, which lifts all cartridges 
contained in the guide when it is taken out from the 
casing cover by which it is supported. The guide is 
held fast in firing position by a spring catch. It can 
be quickly released by drawing back the catch by 
pressure onits exposed arm. In placing the guide in 
position, the spring catch is self-acting. These opera- 
tions require but one hand, leaving the other free to 
place the safety crank in position. The mainspring 


| compressor is an oblong block having an angular face 


against which the arm of the cocking lever in the lock 
may engage, when the locks are moved forward by the 
cam. It is held in position by two links, which are 
moved by a lever that is splined fast to a shaft passing 
through the rear casing, to the outer end of which is 
pinned the safety crank. This crank has a stop 
spindle in its handle, behind the shoulder of which is 
a spiral spring that forces the spindle out from the arm 
into the stop holes, marked “Safe” and “Fire!” in 








the rear casing. When the safety stop is in the hole 
marked “Fire!” the arm is in line with the barrels, 
the mainspring compressor is thrown within reach of 
the cocking lever, by which the mainsprings are com- 
pressed, and the gun is in firing position. When the 
spindle is in the hole marked ‘‘ Safe,” the mainspring 
compressor is carried forward out of the way of the 
cocking lever, and inno case can the springs be com- 
pressed while the stop is in the safety hole. 

The field carriage of the gun is made entirely of 
steel and bronze, and the frame, including the side 
walls, bedplate, and axle support, is made in one cast- 
ing. Lost motion is prevented in the wheels on the 
arms of the axles by conical sleeves sliding into the 
boxes of the wheels against conical washers supported 
by the linch-pins. The sleeves are forced outward by 
a toggle joint actuated by a hand lever (underneath the 
trail), and can be locked either in or out. Thecircular 
bedplate of the carriage that supports the swivel 
plate of the mount, is provided with a taper socket to 
receive the spindle of the swivel plate, which has a 
circular groove into which is inserted, by means of a 
lever, a sliding bolt for holding down the swivel plate, 
which passes over and around the bedplate, and may 
be secured to it in any desired position by the grip 
ring, which is fastened in such a manner that it hasno 
movement up or down, while it has ample room to 
move outward after being released by the grip ring 
screw handle, and the mount then has full range of 
the horizon. The base of the mount slips over and 
around the swivel plate, and is held from uprising by 
the nut and the i on a round bolt, which passes 
through the spindle of the swivel plate. Onthe upper 
face of the swivel plate is asegmental T groove to re- 
ceive the head of a clamp bolt which projects upward 
through the front of the baseplate. A handle nut 
clamps the parts fast when the oscillator is not in use. 
The amplitude of oscillation is 20 deg., and can be de- 
creased at will by turning the oscillator stop screw on 
the upper face of the base. From the baseplate pro- 
jects upwards two walls, forming the outer portion of 
a joint on which rest the walls of the mount body. 
On the inner side of the body are two circular bevelled 
friction plates, the outer surfaces of which are forced 
against the inner sides of the mount; these in turn are 
forced against the walls of the base, and that is sup- 
ported by a bolt passing through the whole and secured 
by a washer and nut. The friction plates are held 
from rotary motion by a stout pin which passes through 
the whole. On the friction plates is a grip-ring, the 
screw of which passes underneath the rear body of 
the mount far enough to form the pointing lever with 
its cross handle, thus instantly performing two func- 
tions, as the hands do not leave the screw until the 
gun is pointed and secured in any position, from 
30 deg. elevation to 40 deg. depression. 

The tripod, shown in the illustration, is especially 
intended for mounting a gun on a ship’s deck, in 
the maintop, or ona fortification. It is constructed 
entirely of metal; the base and feet are of bronze, 
and the legs are of steel tubing, with the joints 
welded in. The tripod is so made that there can be 
no play or motion from the firing of the gun, as a few 
turns of the tension handle underneath make it per- 
fectly rigid. The turn-buckle on the centre bolt can 
be connected with an eye-bolt, where one would be 
admissible, thus securing extreme rigidity without 
impairing the elastic limit of the materials from which 
the tripod is constructed. The following are the par- 
ticulars of the weights of the gun, carriage, &c. : 

Weight of improved Gardner machine 
gun, two-barrelled ... 2 .-. 100 to 125 Ib. 
Weight for each additional barrel, 


a tai ara Wa 
Weight of gun mount ... 62 ,; 
" » ‘Carriage... oe tas 389 ,, 

e caisson, with packing cases 
for 7200 cartridges ie a 697 ,, 
Weight of tripod, for naval gun ia 59 ,; 
a spare parts, tools, &c. oa 9 x 


The subjcined list of references to the detailed en 
gravings explains the nature of the various parts : 


1. Casing body. 27. Spindle nut (hex.) 
2. ss cover. 28. aa » Washer. 
3. Hinge pin. , ee » (round). 
4. ee washer. 30. Lock frames (2). 
5. Cascabel. Sh. on » heads (2). 
6. ya screw. SS. os », trucks (2). 
7. Rear sight. , * » Pins (2). 
8. me guide. 34, Extractors (2). 
9. a spring. 35. pe pins (2). 
10. pa guide screws (2). | 36. Sears (2). 
11. 99 pinion. |37. 4, pins (2). 
12. ae » head. 38. ,, springs (2). 
13. ‘i o oo» Pim |39. » 1»  peme( 
14. Front sight. 40. Main springs (2). 
15. Barrels (2). | 41. Firing pins (2). 
16. Front barrel plate. 42. “ », racks (2). 
17. Fe pe os 43. Cocking levers (2). 
18. Rear ms a 44, o » Pins (2). 
: a oso >: | 45. <a »» Stay pins. 
20. Lock cam. 46. ‘a cam. 
21. pe journal boxes (2). | 47. phe » screw. 
22, Journal box pin. | 48. iad »» pins (2). 
23. Hand crank. | 49. Lock guide. 
24. “ pin. 150. 4, » pin. 
25. pa handle. | 51. Shell starters (2). 
26, Crank handle spindle. @ ss » Pins (2). 











ENGINEERING. 


[Auc. 14, 1885. 








154 
53. Ejectors (2). | 82. Elevating screw, slide pin. 
54. »» pins (2). 83 “i a 
55. Safety crank. washer. 

. » stop. 84. Elevating screw spoke 
57. + o> «op. Springs. wheel. 

58. Pi a head. 85. Elevating screw wheel nut. 
59. Re ~ +» pin. 86. Mount body. 

60. - si pin. 87. Pointing lever and screw. 
61. ee a shaft. 88. 5 »» serew handle. 
62. s »» Shaft lever. 89. ae a » pin. 
63. ps pas - = 90. Friction plates (2). 

spline. 91. os ri 

64. Main spring compressor. 92. e in. 
65. Lever and compressor sinks 93. Mount base. 
(2). 94. Base hinge bolt. 
66, Compressor sinks pins (2). 95. ie » washer, 
67. Feed valve. »» mut (hex.) 
- « » slide. 97. ,, pivot ,, 
OO. »» screws (2). i, Seni e » nut (hex.) 
_ ~~ »» lever. a aa ys» Washer, 
ae er, ome screw. eee » Split pin. 
72, — 101. Oscillator stop. 
ee » »o abutting 102. Se » screw. 
(2). 103. aN » nut. 
74. 55 » oo» 104. o » o» Pin. 
stay pins (2). 105. Feed guide. 
75, Shell deflector. 106. ,, =. catch, 
76. ae pins (2). __ a » pin. 
77. Casingj and mount swivel 108. ,, » spring. 
pin. 109. ,, », cartridge stops (2) 
78. Swivel pin ring. RD. ss aa 8 5s De 
79. ee a chain and 111. Cartridge stop piston. 
lock pin. 112. * mm »» Spring. 
80. Elevating screw, 113 aS = » pin. 
81. ie »» Slide. 


The following is a summary of some experiments 
lately carried out at Sandy Hook with the improved 
two-barrelled Gardner gun. The gun in question is 
capable of firing either a 500 or 405-grain bullet, and 
in the trials both were used. The programme of ex- 
periments and the results were as follows : 

1. Dismount the gun, separating it into elementary 
parts, and reassemble it ; this to be done by an expert 
and time noted. 

Result: Gun taken apart in 46 seconds, and re- 
assembled in 1 minute 27 seconds. his was done with 
deliberation. 

2. Fire 500 rounds with the 405-grain, and 500 
rounds with 500-grain bullet to determine initial 
velocities. 

Result : At 50 ft. from muzzle the 500-grain bullet 
gave a mean velocity of 1300 ft. per second, while the 
405-grain gave 1226. 

3. Rapidity by an expert, 500 rounds with each kind 
of bullet. 

Result: With 500-grain bullet, 496 rounds were 
fired in 1 minute 14} seconds, that is 400 rounds a 
minute, while the 405-grain bullet fired 496 rounds in 
1 minute 93 seconds, i.e., 425 in a minute. 

4. Ditto by a non-expert. 

Result: With 500-grain bullet, 490 rounds were 
fired in 1 minute 293 seconds, i.e., at the rate of 330 
per minute, and with the 405-grain bullet 500 were 
fired in3 minutes 36} seconds, 7.e., 137 per minute. 

Note.—In the last case a jam occurred necessitating 
the opening of the breech-casing, and feeding again 
into the guide a number of cartridges. 

5. Accuracy of gun and sights at 1000 yards, 250 
rounds with 405-grain bullet and Zalinski sight, 250 
rounds with 5C0-grain bullet and common sight. Same 
with 205-grain bullet. Ditto at one mile. Result : 




















2 : 
so | = 
seit jf) =] 
Object. § 25.2 2/8) Remarks. 
Ss 25/28 a) 
= |j2"125'86 189 
& [Eee 2s 
Si tel Sal 
'grains| | foods 
Test of Zalinskisight ) ( 500 | 10 | 250; 216 21 |Size of target for 
at 1000 yards ( 1405 | 54 | 250 145 14| 500 and 1000 
Test of common sight ) | ( 500 | 10 ; 250 199 40] yards, 11 ft. by 
at 1000 yards )| (405 | 4 | 250 169 39] 26 ft. 
Test of commonsight) (500 | 6 | 500 470 10} 
at 500 yards J} (405 | 4 | 500) 470 3 | 
Test of Zalinski sight ) | | 500 | 66 | 250° 38 2 (Size of target at 
ata mile § |} 1.405 | 72 | 250 27, 3] one mile, 11 ft. 
Test of common sight) | 500 | 12 '250 52 9° by 52ft. 
at a mile y) (405 | 12 250 14 1 





Summary.—The improved Gardner gun is light, 
compact, and simple in its structure, and compares 
favourably with the Gatling gun in everything but 
rapidity ; it fires the 500-grain or 405-grain cartridges 
equally well. The results obtained with the Zalinski 


A HIGH-LEVEL THAMES TUNNEL. 

WE are now within a measurable distance of having 
a means of crossing the Thames below London Bridge, 
and all the parties interested are putting before the 
public their views as to the effect the new works will 
have upon them. The wharfingers declare that a 
bridge, even with a lifting span, will have the result of 
preventing sea-going vessels from coming up to their 
accustomed stations, aud that, consequently, their 
buildings, machinery, and plant will be rendered 
useless, and their business consequently ruined. If 
the public convenience is to be served, they argue, by 
new facilities of communication between the north and 
south sides of the river, either the business people who 
suffer loss must be compensated, or a tunnel must 
be substituted for the proposed bridge. ‘The traders 
and manufacturers whose premises are away from the 
wharves, on the other hand, oppose the construction of 
a tunnel, as the scheme put forward by the Board of 
Works involves an incline of 1 in 25, a rise which 
would seriously diminish the maximum load which 
can be placed behind a team of horses. Thus there is 
a p werful opposition against both schemes. 

We have received from Messrs. Maynard and Cooke, 
of 7, Westminster Chambers, Victoria Street, S.W., 
the details of a project which we noticed some two 
years ago, and which, if carried out, would evade 
many of the objections which can be offered, both to a 
bridge and a low-level tunnel. It consists of a brick 
and metal tube laid with its crown some 4 ft. below the 
bed of the river. It is consequently no great distance 
below the streets, and can be reached by a gradient 
nowhere exceeding | in 38, which is 25 per cent. less 
than the slopes which form the approach to London 
Bridge. The section of the remade the method of 
laying it are shown, respectively, in Figs, 1 and 2, 
page 153. 

The tunnel subway itself would have the same width 
in the clear inside as the present London Bridge, that 
is, aroadway of 38 ft., and two side walks each of 
8 ft. The part under theriver, Fig. 1, would be con- 
structed with an inner and outer skin of plate iron, 
the space between filled with concrete or brickwork in 
cement. Each section of the tunnel, say 60 ft. long, 
would be floated over the spot it was to occupy, and 
then sunk, being guided into position by guide piles. 
The excavation would be carried on under compressed 
air, and when the section was sunk to the proper posi- 
tion it would be secured to the preceding, and the 
bulkheads removed. Or open cofferdams in_ short 
lengths could be constructed in which the tunnel could 
be built in the dry; if this were done, the section of 
the iron-cased tunnel would, to a certain extent, be 
modified. In either case ro greater space than 100 ft. 
by 60ft. would be occupied at any one time, and this 
only for a short period. Should the tunnel be com- 
pleted before the roads forming the approaches, which 
would be very probable, hydraulic lifts could be erected 
at both ends to give temporary accommodation. The 
cost of such tunnel subway would be 250,000/., which 
compares very favourably with the cost of any of the 
bridges that have as yet been proposed, the estimates 
ranging from 500,000/. up to 800,000/., so that at least 
two tunnel subways could be constructed for less than 
the cost of one bridge. 

The map in the corner of the illustration shows the 
locality where it is proposed the first subway should 
be made. The iron-cased tunnels proper would be, 
say, 1800ft. in length. The approach on the north 
side would join High-street, Whitechapel, near to the 
commencement of Commercial-road, by means of a new 
street, partly in tunnel under the network of railways 
and partly in cutting ; while on the south side the ap- 
proach would lead to the lower end of Tooley-street, 
so that a fine wide street would be formed extending 
from High-street, Whitechapel, to Tooley-street, no 
part having a greater gradient than 1 in 38, the front- 
ages being valuable for shops, offices, or warehouses. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was again firm, and prices had a further 
advance to the extent of 14d. per ton, making a recovery 
of 34d. on the week, which was the amount of the loss 
during the previous week. Business was transacted 
during the forenoon at 41s, 44d. to 41s. 54d. cash, also at 











sight do not seem to be sufficiently superior to those 
with the ordinary sight to compensate for its size and 
complication, 

On examining the firing records we find that no less 
than nine jams occurred during the firing, six of 
these being caused by failures to extract in the left 
barrel (pointing to a defective lock) and three from 
failures to eject empty cases. It is remarked by the 
committee that all these jams resulted from the defect 
of the lock in the left barrel, the firing proceeding 
without further hindrances when this was removed, 
but if on trial and when superintended by experts 
these sort of jams are liable to occur, the odds are very 
much in favour of more serious failures occurring when 
on service, a circumstance which militates strongly 
against the weapon. 








41s. 6d. and 41s. 64d. one month, and the close was buyers 
at 41s. 5d. cash and 41s. 64d. one month, with sellers at 
4d. per ton higher. In the afternoon the prices ranged up 
to 41s, 6d. cash and 41s. 7d. one month, and at the close 
sellers were wanting 41s. 6d. cash and 41s. 7d. one month, 
with buyers at 4d. per ton under. Quietness ruled at the 
the opening on Friday, and prices were a shade easier, but 
they subsequently recovered, and closed as on the pre- 
vious day. Transactions took place during the forenoon 
at 41s, 54d. and 41s. 6d. cash, also at 41s. 7d. one month, 
and buyers at the close were offering 41s. 5}d., and sellers 
asking 41s. 6d. cash, with the month price nominally at 
41s. 7d. No market was held in the afternoon, so that the 

ig-iron brokers and merchants might avail themselves of 
Messrs. Merry and Cuninghame’s invitatiun to be present 
at the formal opening of the Glengarnock Steel Works. 
Dulness was the rule when the market opened on Monday, 
and there was a decline of 2d. per ton from last week’s close. 


During the forenoon business wasdoneat 41s. 44d. to41s. 34d, 
cash, also at 41s. 54d. and 41s. 5d. one month, the close 
being sellers at 41s. 4d. cash and 41s. 54d. one month, 
and buyers at 4d. per ton lower. Transactions took 
place in the afternoon at 41s. 34d. and 41s. 4d. cash, also at 
41s. 5d. and 41s. 5}d. one month, and the closing quota- 
tions were practically the same as in the forenoon. Yes. 
terday’s market opened rather weak, but it recovered, and 
the close was firm. Down to 41s, 3d. cash was accepted in 
the forenoon at 41s. 44d. one month, and there were sellers 
at the close at 41s. 34d. cash and 41s, 5d. one month, with 
buyers at 4d. per ton less. In the afternoon there were 
transactions at about the same rates as those of the fore- 
noon, and sellers at the close were asking 41s. 44d. cash 
and 41s. 54d. one month, with buyers offering 4d. per 
ton lower. Business was done this forenoon at 41s. 34d, 
to 41s. 44d. cash, also at 41s. 54d. one month, and the 
market closed in the afternoon with sellers at 41s. 4d, 
cash and 41s.54d. one month, and buyers at 4d. per ton 
under. The market is without any indications of im- 
mediate improvement in the demand for pig iron, and 
those transactions that are being reported are in a sense 
wholly confined to the dealers. But notwithstanding the 
adverse condition of trade and the unsatisfactory pro- 
spects, the iron seems to be somewhat firmly held, for no 
sooner does the least firmness show itself than buyers at 
once come out to cover their oversales. A fair quantity of 
iron od gg into consumption locally, but the foreign 
demand is exceedingly limited, with the result that 
there is an increase in the stocks of special brands, 
There are now 93 blast furnaces in actual operation, 
one having been relighted at Govan Iron Works for 
the production of ordinary iron, Last year there were 
95 blowing. One of the Govan and one of the Calder 
furnaces have been turned off hematite to ordinary pig, 
leaving only 14 furnaces now using hematite. Two are 
making basic iron, and one is making silicious pig, and 
all the rest are working on ordinary iron. Last week’s 
shipments of Scotch pig iron only amounted to 7031 tons, 
as compared with 7593 tons in the previous week, and 
9727 tons in the corresponding week of last year. The 
United States took 720 tons; Canada, 372 tons; Aus- 
tralia, &c., 460 tons; France, 420 tons; Germany, 585 
tons; Russia, 160 tons; Holland, 185 tons; and other 
countries lesser quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 614,506 tons, as against 611,871 
tons yesterday week, showing an increase of 2635 tons 
over the week. 


Opening of Glengarnock Steel Works.—The formal open- 
ing of the splendid works erected by Messrs. Merry 
and Cuninghame, at Glengarnock, Ayrshire, for the 
manufacture of basic steel from the native ironstone took 
place last Friday. There was brought together on the occa- 
sion the most representative gathering of its kind ever 
seen in Scotland. Every phase of the iron and stee] and 
allied branches of industry was represented by prominent 
men—from. wealthy mineral proprietors, leading coal- 
mnasters, makers of pig iron, makers of malleable iron 
and of Siemens and crucible steel, merchants in all the 
branches of raw and finished materials, to the consumers, 
such as founders, boilermakers, tubemakers, civil and 
mechanical engineers and shipbuilders, and even to those 
who are, or may soon be, competing with Messrs. Merry 
and Cuninghame in the manufacture and sale of basic 
steel in Scotland. They witnessed every stage of the 
manufacture of basic steel, from the tapping of a blast 
furnace, on through the Bessemer converter, to the cast- 
ing, the hammering and rolling of the ingots into finished 
plates ready for delivery to the shipbuilders, The ma- 
chinery, and indeed all the appliances, were very greatly 
admired by many scores of practical men. At the banquet 
which followed the opening ceremony the proprietors of 
the works were very heartily congratulated upon the 
extent and excellence of the works which they had 
erected and equipped for the steel manufacture. One 
of the most interesting speeches made on the occasion 
was that of Mr. Robert Main, the managing partner of 
the firm, under whose immediate guidance the works 
have been erected and brought to the stage of completion 
in which they were seen last Friday. Mr. Percy Gil- 
christ was present, and in reply to the toast of the 
‘* Inventors of the Basic Process,” proposed by Mr. A. C. 
Kirk, he also made an interesting speech; but the 
absence, through early death, of his cousin and co-patentee 
Mr. Sidney Thomas, cast a certain amount of sadness 
over that part of the proceedings. The same works will 
be open to the inspection of the members of the Iron and 
Steel Institute attending the forthcoming meeting in 
Glasgow.* 

Important Contracts.—Messrs. R. Laidlaw and Sons, 
Glasgow, are reported to have booked an order for about 
3000 tons of cast-iron pipes for Melbourne. There is 
likely to be strong competition for the Ayr contract of 
4000 tons among the founders in this district. The con- 
tract for the locomotives for the Tharsis, Mersina, and 
Aldana Railway has been secured for the Britannia En- 
gineering Works, Kilmarnock. This company are execut- 
ing 40 miles of narrow gauge railway for Brazil, and 
supplying to it five locomotives and 200 wagons. They 
are likewise supplying all the material, including locomo- 
tives and rolling stock, for the West Carberry Railway 
Company, Ireland. 


Official Inspection of the Tay Bridge.—Yesterday the 
directors of the Forth Bridge Railway Company paid a 
visit to the Tay Bridge Works. There were present Mr. 
Samuel Charles Allsopp, M.P., Sir M. White Ridley, 
Bart., M.P., Mr. John Dent-Dent, Mr. M. W. Thomp- 
son, Mr. W. W. Heygate, Sir James Falshaw, Bart., 
Mr. Spencer Brunton, and Mr. Henry Griersun, ‘They 


* Tn our next issue we shall give a full illustrated notice 





of tlie Glengarnock Steel Works.—Eb. E. 
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, companied by the engineers of both bridges. 
ime time en first spent at the Forth Bridge, and then 
they made a minute inspection of the works spanning 
the Tay. The operations at the Tay Bridge Works are 
proceeding apace. The four brick arches at the Fife side are 
completed and ready for the permanent way. Three piers 
next the brick arches have got the malleable iron struc- 
ture erected for the girders, and thirteen piers imme- 
diately to the north of these have been founded, and are 
in a more or less advanced state. The next pier—No. 21— 
is in process of being sunk. From pier 21 to 35 no founda- 
tions have yet been sunk. Of pier 35 one cylinder 
has been founded, and the other nearly so. From 35 to 
53 the piers are all in a forward state. With the excep- 
tion of one pier, from 54 to77 all the superstructures 
have been erected; and from 71 to the esplanade the 
girders have been laid and the steel fiooring fixed. Of 
the 73 pairs of cylindrical piers only 14 pairs have to be 

mut down. There are a large number of girders, both at 

Vormit and Dundee, ready to be run out when the super- 
structure is completed ; and two of the large spans for 
the centre of the bridge are being built on the jetty at 
Wormit. The visitors expressed themselves as highly 
pleased with what they had seen, and indicated that they 
were of opinion that the works were making satisfactory 
progress. 

Whitworth Scholarship.—Four scholarships have just 
been awarded to students of the Glasgow College of 
Science and Art and Anderson’s College. The success- 
ful gentlemen are Mr. H. O. Bennie, Mr. William Calver- 
wood, Mr. James Rorison, and Mr. Robert Smith. 








NOTES FROM THE SOUTH-WEST. 

Cufarthfa.—There has been a considerable accumula- 
tion of pig at these works. Large piles have been 
collected in the neighbourhood of the upper works, and 
stocks are now being laid from the Ynysfach coke ovens 
down towards the coal-washing machine near Wern Farm. 

Western Wagonand Property Company (Limited). The 
report of the directors for the year ending June 30, 1885, 
states that after providing for depreciation of wagon 
stock, works, and machinery, there is an available balance 
of 24567. 13s. 8d., from which must be taken a dividend 

aid in January last. The directors recommend for the 
ser ending June 30, 1885, a dividend at the rate of 
5 per cent. per annum (free of income tax); that 500/. be 
added to the reserve fund, and that the balance of 
60/. 7s. 8d. be carried forward tu the next account. The 
reserve fund of the company now stands at 8500/. The 
works at Cardiff, as well as the machinery and rolling 
stock, arein a satisfactory condition. 

The ‘‘ Hecate.” —The Hecate, 4, turret ship, was taken 
outside the Plymouth breakwater on Tuesday fora trial of 
her guns ‘and turrets after having been fitted with an 
additional superstructure asan improvement to her sea- 
going qualities. The Lords of the Admiralty went on 
board the vessel on the occasion of their last annual visit 
to Devonport Dockyard, and approved of the alterations, 
as well as of some improvements in the ventilation of the 
ship. As the trial on Tuesday was considered an im- 
portant one, a number of gunners from the Cambridge 
were ordered on board and stationed in different positions. 
Several rounds were fired from the guns in each turret 
at various ranges, and with reduced charges of 44 lb., 
the projectile being 400 lb. Only one defect was manifest. 
The hydraulic lift in one of the guns of the after turret 
gave out ; otherwise the trial was considered satisfactory, 
especially as the men had but little practice in directing 
the movement of the levers which govern the hydraulic 
lifts for the trunnions and sighting the object at the 
same time. 


Great Western Railway.—During the half-year ending 
June 30, 1885, the second line of: rails between Grimstone 
and Dorchester, and between Bathampton and Bradford 
on the Great Western Railway has been opened for traffic. 
The portion of the Didcot, Newbury, and Southampton 
Railway, between Newbury and Winchester—about 25 
miles in length—was opened for traffic on the 4th of May. 
This line forms a portion of the southern section of the 
Didcot Company’s railway, and is worked by the Great 
Western Railway Company on terms which are the sub- 
ject of special agreements, pending the completion of the 
railway to Southampton. The Exe Valley Railway, 
from Tiverton to Stoke Canon, near Exeter, a distance 
of about 11 miles, has also been opened for traffic. This 
line has been constructed by the Great Western Company, 
and will, in conjunction with the Tiverton and North 
Devon Railway, afford the means of improved communi- 
cation between Exeter and the North of Devon. A vote 
of the proprietors is asked for the following expenditure : 
Barnstaple Junction Railway, 40,000/.; Didcot, sidings 
and loop line, 15,000/.; Newcastle Emlyn extension, 
10,000/,; Tydu, near Newport, sidings and works, 
16,000/. ; land and compensation, 10,000/.; West Kirby 
extension, 15,0007. ; total, 106,000/. 


New Elevator at Portishead.—During the past few days 
experiments have been proceeding with a new grain 
elevator erected by the Bristol Town Council at Portis- 
head Dock. The first day’s trials were unsatisfactory, 
the machinery working rather heavily, but Thursday’s 
results were much better. Sir William Armstrong 
and Co.’s appliances have been adopted. The screw 
steamer Billow, witha cargo of maize, about 9400 quarters, 
consigned to Messrs. R. and H. Adams, of Bristol, was 
docked ; between 5000 and 6000 quarters were lifted on 
Thursday, but the traffic manager, Mr. Rumsden, is 
confident that when the machinery gets into smooth 
working order a cargo of the above dimensions can 
be discharged in one working day. The grain 
is weighed after it comes out of the hold, and is then 


top story of the granary, whence it can be tipped into 
any one of the 35 or 40 shoots which distribute it into any 
portion of the five-storied granary which the manager 
may indicate. There are four sets of belts, each of which 
can be made to run backwards or forwards, so that four 
different kinds of grain, say, oats, wheat, barley, or 
maize, may be Prod mace at the same time. The belt- 
ing is from 1500 ft. to 1600 ft. in length. 


Newport.—The steam coal market has been inactive. 
The house coal trade has also been quiet. Last week’s 
shipments of manufactured iron, &c., were 3876 tons, viz., 
Madras, 2526 tons; Havannah and Matanzas, 1050 tons ; 
and Gothenburg, 300 tons. An order is stated to have 
been secured by the Tredegar Company from the Anglo- 
Indian Government for several thousand tons of steel 
sleepers. Last week’s coal clearances amounted to 48,367 
tons ; 430 tons of patent fuel were also forwarded to 
Granville. From Bilbao there arrived 6300 tons of iron 
ore, and 4045 tons came to hand from other sources. 


Rhymney Railway.—The capital expenditure during the 
half-year has been as follows : On new lines opened for 
traffic, 1092/. ; on new lines under Act of 1882, 11,345/. ; 
on working stock, 27,120/. ; total, 39,5577. A Bill pro- 
moted by the company in the present session has passed 
both Houses of Parliament, and awaits the royal assent. 
Under this Act the railway at and south of Tyndall-street, 
Cardiff, will be widened for a distance of about six fur- 
longs. This will afford valuable relief to the traffic over 
that part of the railway, by enabling through traffic to 
reach the Roath Basin and the new Roath Dock, without 
encountering the delays incident to the shunting work 
which is continually going on at the Tyndall - street 
Station. Upon the new line between Merthyr and 
Quaker’s Yard, the whole of the Cyfarthfa traffic with 
Cardiff has been carried since January with satisfactory 
results, and the trade is expected to be an increasing one. 
The two sections known as railways one and two are now 
ready for inspection by the Board of Trade. These lines 
will give a through communication between Merthyr and 
Quaker’s Yard, and as soon as they are opened the Great 
Western Railway Company, who will become half 
owners, will be enabled to carry over the joint line the 
traffic of the Cyfarthfa Company with the whole of 
England, as wellas a share of the passenger and general 
tratiic of Merthyr Tydfil. 


Cardiff.—Business in steam coal has continued quiet. 
An easy tone has also prevailed in the house coal trade, 
the business done having been of a hand-to-mouth 
character. No improvement has been noticed in iron 
ore. Last week’s clearances comprised 123,129 tons of 
coal, 2620 tons of patent fuel, 1193 tons of coke, and 1100 
tons of iron. From Bilbao there arrived 13,427 tons of 
iron ore, and 2823 tons came to hand from other sources. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The forty-ninth half-yearly meeting of this 
company was held on Wednesday, Mr. H. B. O. Savile 
—* The revenue accounts showed a disposable 

alance of 7743/., out of which the directors recommended 
a dividend at the rate of 10 per cent. per annum, 10001. 
being added to the contingent fund, and 143/. being carried 
to the credit of the current half-year. The directors’ 
report added that in consequence of the continued depres- 
sion in American railroad business, rentals on certain con- 
tracts were in arrear. The rolling stock of the company now 
consisted of 10,574 wagons and carriages and ten locomo- 
tives. The chairman stated that if the company had not 
entered into American business it could not possibly have 
maintained its rate of dividend. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a thin 
attendance on ’Change at Midddlesbrough, and there was 
scarcely any business done. Prospects continue far from 
satisfactory. The Board of Trade returns for last month 
are more disappointing respecting the exports of iron and 
steel, the decrease being very considerable as compared 
with the corresponding month of last year. No. 3 g.m.b., 
f.o.b. Tees is still offered at 32s. per ton, and a trifle less 
is accepted for prompt shipment. The volume of fresh 
business doing is very small, and the latest advices from 
most iron centres are discouraging. Shipments from the 
Tees this month are rather better, there having been ex- 
ported up to date 25,700 tons as compared with 22,000 tons 
to corresponding time last month. Pig ironis still being 
stored in Cleveland, and this is likely to continue so long 
as the present depression lasts, and while stocks are in- 
creasing in makers’ hands. Hematite pig iron is dull at 
42s. 6d. per ton for Nos. 1, 2, and 3, f.0.b. west coast ports. 
Manufactured iron is in poor request, and prices are tend- 
ing rather easier. The nominal figures for ship plates are 
4l. on per ton, and for angles 4/. 10s. less 24 per cent. at 
works. 


Shipbuilding and Engineering.—There are no signs of 
revival in shipbuilding and engineering, and it is evident 
that unless fresh work is forthcoming very soon more of 
the shipyards all over the country will be closed. 


The Steel Trade.—The steel department is depressed. 
The great works of Bolckow, Vaughan, and Co., of Mid- 
dlesbrough, at Eston, are again closed, owing to the lack 
of specifications for shipbuilding material a rails. The 
closing of this large establishment, which is capable of 
producing 5000 tons of steel per week, is a serious matter 
for the Cleveland district. It has been idle now for a 
week, and it is hoped that after another week operations 
will be resumed. 


The Cleveland Blast Furnacemen and the Sliding Scale. 





raised by a steam engine of about 18 horse-power to the 


Association met the ironmasters at Middlesbrough on 
Monday, and discussed the question of renewing the 
sliding scale for the regulation of wages. The men were 
of opinion that two alterations should be made in the new 
scale, viz., that there should be either a tonnage rate or a 
bonus rate paid to all workmen whose work was increased 
when the production at the furnace wasincreased. They 
also wished to have a clause fixing the minimum standard 
rate at the figure which ruled in 1879. The employers 
pointed out that they could not consider anything which 
would have a tendency to increase the cost of producing 
pigiron. The delegates intimated that they would confer 
with the men and arrange to give the employers a reply 
on an early date. 


Wages in the Manufactured Iron Trade.—On Monday a 
meeting of the Board of Arbitration for the Manufactured 
Iron Trade of the North of England was held at Dar- 
lington, and the question of adopting asliding scale for the 
regulation of wages was fully considered. There was a 
disposition to agree to a scale, but a basis could not be 
arranged to suit both employers and operatives, and it 
was decided to refer the wages question to arbitration. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
York United Gas Light Company.—The half-yearly 
meeting of the shareholders of this company has been 
held at York. The report recommended the payment of 
the following dividends: 5s. per share on the old shares, 
and 3s. 9d., or 5 per cent., on the newshares. The report 
was adopted. 


York New Water Works Company.—At the half-yearly 
meeting of this company it was resolved to pay 5s. per 
share on the preference shares, being at the rate of 5/. per 
cent. per annum, and 5s. on the new shares (1878), and a 
dividend of 2s. 6d. per share on the new shares (1879), 
without deduction of income tax. 


Sheffield Tramways Company, Limited.—This company 
recommends the payment of a dividend of 4 per cent., 
free of income tax. The gross receipts for the past half- 
year were 16,410/., and the expenses of working, 12,886/. 


Samuel Fox and Company (Limited).—The annual report 
of this company has been issued, and states : The balance 
sheet, as at June 30, 1885, shows a net profit for the year 
of 37,042/., which, added to 6407/7. from last year, gives a 
total of 43,449/. The proposed dividend is at the rate of 
15 per cent. per annum, free of income tax, towards which 
an interim dividend at the rate of 10 percent. per annum 
was paid on the Ist of March last. This will absorb 
36,000/., leaving 7449/., of which it is proposed to place 
5000/. to the ‘‘ Stockbridge Railway Share and Debenture 
Purchase Fund,” and to carry the balance, 2449/., to the 
next year’s account. The capital of the company con- 
sists of 3000 shares of 100/. each, of which 240,000/. is 
paid up. 
North Central Wagon Company, Rotherham.—The direc- 
tors have presented their usual half-yearly report, and 
state that a complete restoration of the company's works 
has been satisfactorily effected, and that the machinery 
and wagons injured by the fire were fully covered by in- 
surance. The directors state that they have reason to be 
satisfied with the result of the half-year’s working as 
shown in the accounts, which enables them to add 500/. to 
the reserve fund after recommending the usual dividend 
of 6 per cent. per annum, free of income tax, carrying 
forward 81/. to the next account. The balance-sheet shows 
profit and loss account 4294/1. The subscribed capital of 
the company is 197,040/., of which 126,459/. is paid up. 
Yorkshire Railway Wagon Company (Limited).—A 
general meeting of the members of this company has been 
held at Waketield. The forty-fourth half-yearly report 
stated that the company now owns 8585 wagons and 
eight locomotives. The balance amounted on profit and 
loss account to 2572/., out of which sum a dividend at 
the rate of 5 per cent. per annum, free of income tax, was 
recommended. The report was adopted. 


Wakefield Gas Company.—The seventy-seventh ordinary 
half-yearly meeting of the shareholders of this company 
was held on Monday. Mr. Wm. Slatter, J.P., chairman 
of the directors, in moving the adoption of the report, 
said the affairs of the company were not in such a pros- 
perous state as usual, as there had been a great fall in the 
value of residuals. The reduction during the past half- 
year amounted to 14937. They were compelled to dip 
into the reserve fund for 1500/., in order to pay the 
usual dividends of 12/7. 10s. on the original shares ; 
9/1. 7s. 6d. on the B 5th Shares, and 8/. 15s. on the new 
20/. shares, clear of income-tax. The reserve fund stood 
at 10,454/. The report was adopted and the dividends 
declared. 


The Water Supply of Retford.—The medical officer of 
health for Retford has reported that he has never known 
the death-rate for the town so low as at present, there not 
having been a single case of infectious disease during the 
half-year. This he attributes to the excellent water supply 
from the new works. 

Master Cutler of Sheffield.—Mr. Charles Belt, of the firm 
of Messrs. Roberts and Belt, silversmiths, &c., Sheffield, 
is the master cutler elect of the town for the coming year. 





Tur Conco.—Mr. Stanley says the length of the Congo 
is 2100 miles, and that the Mississippi and the Nile toge- 
ther would scarcely equal its tribute of water to the ocean. 
From the mouth of the river a steamer drawing 15 ft. can 
steam up 110 miles, at which point a land journey of 
52 miles has to be taken on account of rapids. Then another 
steaming or rowing voyage of 88 miles occurs, which is 
succeeded by a land journey of 95 miles. After that it is 





—A deputation from the Cleveland Blast Furnacemen’s 


possible to steam up another 1060 miles. 
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COMPRESSED AIR MACHINERY FOR CASTING POTTERY. 
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MINTONS’ APPARATUS FOR REMOVING FLINT POWDER FROM BISCUIT WARF, 
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A MAN-OF-WAR AND HER CAPTAIN. 


A verRY vexed question has lately arisen as to the 
position the captain of a war ship should occupy 
when taking a ship intoaction. Should he be boxed 
up in a conning tower or be free to place himself 
where he can best see to direct the movements of 
his vessel, taking his chance in the latter case of 
being killed by the hail of machine gun and rifle fire, 
which is sure to be directed at the ruling spirit of 
the ship? Before attempting to answer this ques- 











tion, we must examine the relations of the ship 
and her captain, and in this examination, we will 
first acknowledge our indebtedness for some very 
valuable remarks on the subject to Commander 
William Bainbridge-Hoff, of the United States 
Navy, who has devoted a chapter of his recent work 
on ‘ Naval Tactics” to the subject. He remarks: 
‘“*A captain now-a-days commands more than a 
ship ; he is in supreme charge of a missile which is 
projected by 2 power within itself. This missile 
instead of moving in the medium of air, moves in 
a medium of air and water, both elements in- 
fluencing its trajectory, and acts either as a shot by 
ramming, or as a shell by extending its destructive 
influence outside the confines of figure by means of 
guns or torpedoes.” This simile, to our mind, 
describes exactly the position, and when we come 
to consider what a complicated machine the modern 
man-of-war is, we readily admit the vast reeponsi- 
bility that must rest on the shoulders of the man 
who must be at the same time the soul, head, and 
eyes of this huge missile. As the soul he must 
know intimately the minutest details — speed, 
turning power, gun power, resistance of armour, &c. ; 
her strong points and her weak points all must be 
at his fingers’ ends, so that he may know exactly to 
the extent that he can rely upon the different mem- 
bers to obey his will. As the head he must have a 
scheme ready for any conceivable circumstances 
that may occur, planning so as to develop his strong 
points, to screen his weak ones, and to render futile 
all similar attempts on the part of the enemy. As 
the eyes, he must take care that his vision is not 
obscured by his surroundings, and it is with re- 
ference to this last point that the position of the 
captain in action must more particularly be con- 
sidered, though at the same time his functions as 
the soul or motive power necessitate him having 
control of the guns, engines, helm, &c., thus tying 
him to the neighbourhood of the conning tower 
or wherever the various telegraphs, &c., may be 
collected. We must however go still further into 
the duties of the captain before we can properly 
discuss this question, and ask what is further re- 
quired from him for the employment of his weapons. 
The answer gleaned from the opinions of many 
able officers is as follows : 

Above all, steady nerves, an accurate eye, and a 
sure hand, quick judgment and sang froid, assisted 
by intelligent foresight. 

These qualities are not necessarily confined to 
individuals as part of their nature, but on the 
contrary are the outcome of experience gained 
by practice under circumstances assimilating as 
nearly as possible to those which would probably 
occur in real action. Wedo not wish to contend 
for a moment that all men would make equally 
good captains provided they had the necessary 
training ; there must always be different stages in 
everything, but what we do insist upon is that 
without practice the cleverest and most hard-headed 
man cannot be expected to do as well as a very 
ordinary man who has had plenty of experience 
in the matter. Riding a bicycle is an example of 
this. It does not require any very great amount 
of cleverness to ride a bicycle, but take a man who 
has never ridden one and see how far he will get. 
‘* Practice makes perfect,” and Captain Fitzgerald, 
R.N., did good service when he pointed out at the 
United Service Institute not very long ago, how 
entirely means of practising evolutions were want- 
ing in our own naval service. Very recently we 
have had an opportunity of seeing carried out in 
real earnest the evolutions and tactics advocated 
by theorists, and it is to be hoped that the 
neglected opportunities for practice did not pre- 
vent the efficient carrying out of these tactics 
through the want of experience of the individual 
captains. 

However, to continue, and here we again quote 
Commander Bainbridge-Hof : 

‘The duty of a captain does not end with his own 
vessel. Each captain, to be successful, must be 
thoroughly versed in naval tactics, which is now of 
more importance than ever before. The signal-book 
must be his constant study ; plans of action must 
be therein laid down, and their minutest details 
committed to memory—a wrong turn, a slacking of 
the speed, in time ef action, may mean confusion, 
if not destruction, to the fleet; as may also the 
rendering of inefficient support, through ignorance 
or inexperience, to one’s neighbour.” 

Such are Commander Hoff’s views, and common 
sense is written on the face of them, as applying 
not only to captains of vessels, but to all naval 





officers of the executive branch, since they may at 
any moment be called upon to take command, in 
the event of their seniors being killed or disabled. 
Naval officers will read this, and readily admit the 
soundness and sense of these views; but not one in 
a hundred will go any further, and apply the matter 
to themselves. It will be like listening to a good 
sermon, when you think, ‘‘ Dear me, that is all very 
true, and very touching, and I’m sure all these 
people must feel it very much, and it will have a 
very good effect on them ;” but somehow it does not 
seem to apply to you quite directly, and you go 
home with a feeling, ‘‘ By Jove, the parson gave 
it to them properly,” the ‘‘ them” meaning anybody 
but yourself. It is not that you felt yourself a 
greater saint than your neighbours; but the sermon 
is too general for people to apply it to themselves 
in particular. 

Now, to approach our point more closely, we must 
consider what will be the captain’s duty in action. 
This duty, besides the actual management of the 
ship, will comprise the determination of the follow- 
ing points: When and how the guns are to be fired, 
ani what portion of the enemy they are to try and 
hit; how the torpedoes are to be used; is the 
destruction of the ship to be the object, or the 
destruction of the crew, with the view of eventual 
capture ?.and such other considerations as may appear 
in the course of the action, all of which must depend 
more or less upon the movements of the enemy. 
With reference therefore to the position of the 
captain in action, we have shown that he must be 
in a position whence he can thoroughly appreciate 
the movements both of his own ship and that of the 
enemy, and at the same time be in a position to 
communicate his orders to the engines, helm, guns, 
and torpedoes. Further, it is essential that he 
should be in some known spot where he can be 
found if reports are to be made, &c. Under these 
circumstances there are only two locations from 
which the ship can be fought, namely, the con- 
ning tower or some prominent place close to it, 
whence he can obtain a clear view, and at the same 
time be close to the communications. In consider- 
ing these two positions great stress should be put 
upon the necessity of protecting the captain, for 
however able the second in command may be, he 
cannot be expected readily to pick up the inter- 
rupted plans of his chief where they were broken 
off, and besides, much exposure to the commanding 
officer would mean not only one change of com- 
manding officers but many. The question now 
arises, will this personal protection be secured best 
by an armoured conning tower, which will of course 
be immediately pounced upon by the enemy as 
a target for their guns large and small, or by 
leaving him free to move ‘about within certain 
limits, taking cover at the close ranges? If the 
conning tower is to be used to fight the ship from, 
it must be placed in a very prominent position, 
thus, as we have just said, attracting a considerable 
amount of gun-fire, and risking the annihilation of 
captain and communications at one blow. If, on 
the contrary, the captain is to be free to move as he 
will, then the so-called conning tower, or centre of 
communications, need not occupy a position dis- 
cernible from the enemy’s deck, the charices of its 
being struck being reduced considerably, since in 
the first place its whereabouts would be difficult to 
discover, and in the next it would be harder to hit 
if discovered, owing to its being placed lower in the 
ship. According to our view the captain would run 
much less risk in this way, than by being boxed up 
in a tower. However, it must be clearly under- 
stood that we by no means advocate that the 
captain should have no place of refuge ; quite the 
contrary. 

The communications must be protected, and for 
this purpose some sort of shelter is required, but 
this shelter should be kept as low as possible and 
out of sight, the greatest care being taken to avoid 
anything that would render it prominent, and tend 
to draw upon it the fire of the enemy. In the 
Inflexible and such ships, the protection is given by 
means of a structural tube which protects the com- 
municationsfrom the lowertothe flying deck, the pro- 
tection on the flying deck itself being in the shape of 
a cross, each corner of which has separate communi- 
cations, so that the officers directing, together with 
the helmsman, can move round, and always have 
some portion of the cross between them and the 
enemy. This, though the principle of the cross is 
good, has the defect that it is in a prominent posi- 
tion, and therefore calculated to attract hostile fire, 
and it further seems to us that having only one cover 
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for the protection of the captain and communica- 
tions is bad, since you, so to speak, put all your 
eggs in one basket. Taking into consideration all 
that has been previously urged, we are of opinion 
that the following arrangement would be more suit- 
able. The communications should be guarded in the 
game way as in the Inflexible up to the upper deck, 
or in a turret ship the flying deck, the top of the 
protection being flush with the upper or flying deck, 
and terminating in a barbette tower covered with a 
slight shield. There should be two of these 
defences as alternative positions, and great care 
should be taken not to render them conspicuous 
in any way. Now for the protection of the 
captain. Two bridges across the upper or flying deck 
should be arranged, about 15 ft. before or abaft the 
communication towers; and from either of these 
bridges the captain should work the ship, giving his 
orders as required to the men in the barbette, 
speaking tubes being supplied for this purpose if 
necessary, though the voice will generally be sufti- 
cient. At each end of and below the bridges, 
shelters, proof against rapid-firing guns, should be 
provided, with a ladder leading into them from 
the bridges, there being doors as well on a level 
with the upper deck. By this means the captain 
could, when necessary, take shelter in the towers, 
keeping his head out if he liked, or using the sight- 
holes which must also be provided. Also he could 
cross from one side of the deck to the other, either 
by means of the bridge or by passing along the deck 
below, in which latter case he would be less exposed. 
With an arrangement like this, the men in the com- 
munication tower would always have a clear view of 
the captain, no matter what position he might 
choose ; he (the captain) would have a clear view 
also, combined with comparative freedom of action, 
and the motive powers of the ship, that is, the 
captain and the communications, would not be liable 
to be swept away at one fell stroke, to say nothing 
of beth of them occupying comparatively unexposed 
positions. 








PRIVATE BILL LEGISLATION. 


In the House of Lords, the principal Bills re- 
lating to the metropolis, classed under the heading 
Miscellaneous, have been discussed before a com- 
mittee with Earl Beauchamp as chairman, the 
first taken being the Various Powers Bill of the 
Metropolitan Board of Works, which authorises 
first the construction of a street improving the 
access to Islington from the south-west, com- 
mencing at the junction of Theobald’s-road and 
Gray’s Inn-road, and terminating at St. John’s- 
street-road near Myddleton-place. Another por- 
tion relates to the establishment of free ferries acruss 
the Thames at Greenwich and Woolwich ; and by 
the remainder, power is sought to provide recreation 
for the public by the acquisition of lands at High- 
bury Fields, Hackney Downs, Dulwich College, 
and at Plumstead. The second of these measures 
alone met with any opposition. The Great Eastern 
Railway Company, who are owners of a steam ferry 
between North and South Woolwich, objected to 
the establishment of a dangerous competicor close 
alongside. The River Thames Steamboat Company, 
who have a large traflic at the Greenwich pier, con- 
sidered that their interests would be prejudiciously 
affected by the proposed interference with that 
work. Mr. G. J. Cross, the owner of ferry rights 
between Greenwich and the Isle of Dogs, was not 
satisfied with the clause offered by which com- 
pensation would be given him for the interference 
with those rights, as well as for injuriously affecting 
his pier and other property abutting in the Thames, 
and sought to compel the promoters to purchase 
outright all his interests. In his evidence he 
stated that in 1875 he purchased for 2500/1. the pro- 
perty and interests of the ancient ferry called 
Potter’s Ferry, consisting of a freehold landing 
place, and right to levy tolls for a period of forty- 
eight years’ dating from 1868. In 1878 he offered 
prizes for models of vessels suited for the convey- 
ance of heavy vehicular traffic, and had entered 
into contracts amounting to 80,0001. with re- 
sponsible people for the construction of boats and 
landing places, but further than this nothing had 
been done to establish a ferry, for he and those 
people associated with him had thought it best to 
wait the final issue of the many applications which 
had been made to Parliament by others during the 
last seven or eight years for works consisting of 
ferries, bridges, and subways, which greatly affected 
this particular property. Should the proposed 





ferry be established without the purchase of his in- 
terests, he considered that he would certainly be 
ruined. On the conclusion of this evidence, the 
Committee decided that unless a clause was inserted 
in the Bill in accordance with Mr. Cross’s views, 
they would not assent to that part. After an ad- 
journment, to enable the Metropolitan Board of 
Works to be consulted, the counsel for the pro- 
moters withdrew their application for powers to 
construct the Greenwich ferry, and consented to 
pay Mr. Cross the costs of his opposition in that 
House. The other opponents contended that the 
Bill should be taken or rejected as a whole, and 
that the promoters should not be allowed to with- 
draw a portion only, and that their costs in opposi- 
tion should also be paid. To this the Committee 
did not accede, and the Bill was reported as 
amended by striking out that portion relating to the 
Greenwich ferry. 

The next on the list before this Committee was 
the Corporation of London Tower Bridge Bill. 
After witnesses had described the general features 
of the project and proved the sufticiency of the 
funds available for the construction of the bridge 
and approaches, the engineering evidence was gone 
into. Mr. J. W. Barry, who with Mr. Horace 
Jones, the City architect, is acting for the pro- 
moters, explained the design adopted and the pro- 
posed method of execution in much the same terms 
as he made use of when similarly occupied before 
the Committee of the House of Commons, as re- 
ported in our issue of May 22. Some portions of 
his evidence were somewhat amplified in order to 
meet the special criticism of the opponents, the 
principal of which were the owners of legal quays 
and warehouses and traders of the port of London. 
With regard to the effect of the structure upon the 
waterway, he stated that at the level of Trinity 
high water the gross sectional area of the river at 
the site of the bridge was 24,566 square feet, 
which is reduced, by the space occupied by the 
vessels now moored in the tiers there, to 21,500. 
When the bridge is constructed these vessels will 
be removed, and the space occupied by the piers 
will reduce the gross area above mentioned to 20,000 
square feet, therefore the net reduction will be 
about 7 per cent. In the case of London Bridge, 
the corresponding areas are: gross area, 19,962 
square feet ; and net area, after deduction of space 
occupied by the piers and steam boat pier, 16,802 
square feet ; or about 16 per cent. reduction. At 
half tide the net reduction at the site of the pro- 
posed bridge will be from about 12,000 to 11,656 
square feet, or about 3 per cent. The current 
being now three miles an hour, or according to the 
opposition three and a half miles an hour, and the 
increase in velocity being proportionate to the re- 
duction, the acceleration would therefore be quite 
insignificant and unworthy of consideration. 

In cross-examination, he stated that the load he 
had taken as being all that is necessary to provide 
for in estimating the strength of the bridge was 
1.6 cwt. per super foot of roadway over the 
whole bridge, as well as a concentrated load of four 
or five of the heaviest steam rollers moving abreast 
across the bridge. When pressed as to whether 
the load ought not to be increased tu 2 ewt. per 
super foot, he contended that, though such a load- 
ing was possible on a bridge of limited area, in the 
present case, where the dimensions were large, it 
would be excessive and quite unreasonable. As to 
the cost of maintenance of the structure, he put 
the cleansing, watering, and lighting at 625/., and 
painting and repairs at 500/. per annum. When it 
was suggested that in the case of London, South- 
wark, and Blackfriars bridges the comparative 
amount was 2343/., he saw no reason, unless the 
amounts were proved to be for similar works, to 
alter his opinion as to the sufficiency of his figures, 
which had been arrived at in consultation with Mr. 
Jones and others, who were quite familiar with all 
the facts. With reference to the bascule bridge, 
at Copenhagen, he stated that the weight moved 
there was 205 tons, as compared with about 1000 
tons in the case of the proposed bridge. 

Mr. Percy Westmacott explained the mode of 
working which had been adopted for actuating the 
opening portion of the bridge. On account of the 
counterbalance which was made use of, the mere 
lifting of the leaves involved but a small expendi- 
ture of power, but the real strains which had to be 
provided for were those resulting from wind pres- 
sure, which might be well divided into possible and 
improbable, the former resulting from a wind pres- 
sure not exceeding 15 lb. per foot, and the latter 





from a pressure amounting to as much as 56 |b, 
per foot. The provision for meeting the lower 
pressure is a ram within a piston ; but should a 
storm arise and an emergency occur when a blast 
of wind exceeding 15]b. pressure might strike the 
bridge, a simple movement of a lever would be 
made which would throw the water pressure on the 
whole surface of the piston as well as of the ram, 
giving a power suflicient to override a wind pres- 
sure of 561b. per foot. The diameter of the ram 
was 12} in, and that of the piston 23$in. But 
in order to make everything as safe as it is pos- 
sible to do, two sets of machinery have been in- 
troduced, that is to say, one set for working 
and one in reserve ; there would be a duplicate 
set of hydraulic machinery with a duplicate set 
of chains, so that should any accident happen 
to any of the chains or cylinders working the 
bridge, the duplicate set can at once be brought 
into play by the simple movement of a lever. As it 
was conceivable that an attendant might be care- 
less or meet with an accident, or be otherwise in- 
capacitated whilst working the machinery, against 
such a contingency there has been introduced a 
self-acting arrangement, whereby when the bridge 
comes nearly to the end of its stroke, whether open- 
ing or closing, an apparatus is brought into gear 
which takes it out of the power of the attendant to 
allow the bridge to go on, but causes it to stop 
gradually of its own accord ; and again supposing 
that anything should happen to the self-closing 
apparatus, hydraulic buffers, such as are used for 
taking up the recoil of 100-ton guns, have been pro- 
vided, which will absolutely prevent injury arising 
from the overrunning of the lifting or closing 
machinery. In order to prevent undue vibration 
from wind or other cause, the chains actuating the 
opening and closing of the leaves are always kept 
taut, which is accomplished by having two sets of 
cylinders, one pulling against the other, and when 
it is required to open or close the bridge, the water 
from one set is exhausted into the other, producing 
motion absolutely steady in the required direction. 
As the opposition challenged the sufficiency of the 
estimate of the annual cost, this witness went into 
some detail on that point. Coals were taken at 
24 1b. per indicated horse-power per hour, which 
for 330 horse-power working full steam for 6 hours 
for 320 days came to 806 tons per annum, which 
at 15s. per ton amounted to 604l. Stores, oil, Kc., 
1l. per week, 52l.; wages, two superintendents at 
50s., two engine drivers at 303., two firemen 
24s., four men for the hoist at 22s., and two 
bridgemen at 24s. per week, in all 1675]. per annum; 
depreciation of machinery he took at 1850I., or 
2} per cent on 70,000/., the first cost. With re- 
gard to the use of chains he was quite satisfied that 
no possible harm could happen from that cause, 
and he had adopted them after due consideration 
of other modes of working, such as direct-acting 
cylinders, or rack aud pinion gear. 

Mr. B. Baker next gave evidence chiefly bearing 
on wind pressure, and stated that from continuous 
observations which he had made for some years 
past at the site of the Forth Bridge, he had come to 
the conclusion that no such pressure as 56 lb. per 
foot could prevail over anything like a large surface, 
and it was demonstrable, and therefore beyond 
speculation, that it had never within a reasonable 
time occurred on the Thames, because if it had, the 
huge gasholders, many 200 ft. in diameter, there 
situated, would have been doubled up and blown 
across London, they having no power of resisting 
external pressure exceeding 18 lb. to the foot, that 
being the internal pressure of the gas contained 
within them ; on the contrary, notwithstanding the 
occurrence of furious gales, not the slightest injury 
due to wind pressure had ever been done to these 
structures. From his experience at the Forth 
during a gale, registered by his instruments as pro- 
ducing a maximum pressure of 16} 1b., which com- 
pletely stopped all ordinary traffic there, even with 
powerful ferry boats, he was of opinion that no 
vessel could approach the bridge should the wind 
pressure exceed 12 lb. per foot. He remarked that 
trains ran during gales, and took no notice of the 
fact that the anemometers were registering 46 |b. 
to the foot, though 40 lb. of wind over its whole 
surface would upset a train as surely as 20 1b. would 
reverse a tramcar. 

Mr. E. Wcods, Mr. E. A Cowper, and Mr. A. 
M. Rendel were also called to support the engineer- 
ing case of the promoters, and Mr. W. F. Luders, 
Captain of the Port of Copenhagen, gave a descrip 
tion of the bascule bridges under his charge in use 
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there. These are seven in number, the most im- 
portant being that completed in 1869, and de- 
scribed in our tenth volume. The span is 60 ft., in 
two leaves, actuated by hydraulic power as well as 
by hand power ; when the former is used, the time 
taken to open and close the bridge is about one 
minute, and when, usually in winter, the operation 
is performed by the latter, the time is increased 
one half more. The average and maximum number 
of vessels passing through per day are 20 and 55 
respectively, and in the latter case, which occupies 
11 hours, the aggregate stoppage of the road traftic 
was about 3$ hours. The maximum traffic over 
the bridge is about 500 vehicles and 3500 passengers. 
During the prevalence of particular winds in the 
Baltic and Skaggerack, the current through the 
bridge sometimes attains a velocity of 3 miles per 
hour, but no difficulty has arisen from that cause. 
With reference to the wind pressure, after due 
consideration and examination of meteorological 
records at Helder and other places, 7 lb. per foot 
was taken as the maximum to be provided for, 
and it had proved ample, as vessels do not navigate 
there with a wind pressure exceeding that 
amount. The area of each leaf is about 1000 
square feet, and the top of the leaf is about 
40 ft. above the level of the water. The annual 
cost of working the bridge varies from 370l. to 
4401. 

Mr. Henry Oakley, general manager of the Great 
Northern Railway Company, gave evidence to show 
the great convenience the proposed bridge would 
afford to the traftic between the districts north and 
south of the Thames. He stated that his company 
had 800 horses in daily work in vans conveying about 
1800 tons, that at present they carted from King’s 
Cross to Bermondsey, a distance of three miles, 
but should the bridge be constructed they would 
cart from their Mint-street depdt, saving at least 
one-half the carting distance, and in most cases a 
double journey, as the vans would probably have a 
load each way, which, under existing circumstances, 
is not found practicable, but have to go and return 
empty daily. 

Mr. Arthur Stride, general manager of the Lon- 
don, Tilbury, and Southend Railway, stated that 
last year about 4500 journeys were made by their 
vans across London Bridge from their depdt to the 
Borough Market, and when the Tilbury Docks were 
opened he anticipated that considerably more than 
50,000 tons annually would have to be carted from 
that dep5t to the south side of London, and should 
this bridge be constructed it would be most con- 
venient to make use of it for the whole of this traffic. 

Other evidence of a similar character was given 
by Mr. Birt, general manager of the Great Eastern 
Railway Company, and by the manager of Messrs. 
Pickford. 

Messrs. Jacob Sinclair and John Parkinson, two 
pilots, stated that there would be no difficulty in 
passing a vessel through the proposed bridge ; that 
as arule the steamers passed its site, head to tide 
with their anchors dragging on the ground, so that 
they were completely under control. The latter 
witness has been in the habit of taking 1000-ton 
steamers up as far as Vauxhall for several years 
past, and had never had any accident with them. 
This evidence was stated by the chairman to have 
been unshaken in cross-examination, and not to 
require supporting by other similar evidence. 

The case of the opposition commenced with the 
evidence of many witnesses interested in the 
wharves above the site of the proposed bridge, who 
fear that the obstruction which it might present to 
the navigation of the river would delay the arrival 
at their wharves. of their steamers using them for 
the discharge of their cargoes, principally fruit or 
other things of a like perishable nature ; such a 
delay would be disastrous in its results, should it 
cause the market to be missed. They also objected 
to the closing of the side channels to the passage 
of steamers by the fixed portions of the bridge, 
but this objection hardly seems valid, as the pro- 
motors stated that such vessels were prohibited by 
the regulations of the Conservators from using these 
channels. Mr, Edgar Wright, of the firm of John 
Kniland Co., carrying on business as wharfingers 

: Fishmongers’ Wharf, and other wharfs adjoin- 
ng, gave important evidence as to compensation 
awarded in former times. In 1828 an abatement of 
rent from 25 to 30 percent. was granted by the Crown 
as owner, to the occupiers of the legal quays as 
compensation for the injury likely to arise from 
the establishment of the St. Katherine’s Dock, to 
the proprietors of which powers were granted 








similar to those hitherto exclusively possessed by 
the occupers of those quays. In a debate on the 
second reading of the East and West India Docks 
Bill on the 19th of February, 1855, it was stated 
that 600,000/. had been paid by the proprietors of 
those docks to the owners of vessels employed at any 
of the quays or wharves, or other tenements which 
had been rendered less valuable by reason of the 
works sanctioned in 1799. Mr. Henry Law gave 
evidence against the engineering features of the 
scheme ; he endeavoured to show that owing to the 
great mass of vessels passing the site of the bridge 
near high water, that the length of time that it would 
have to be kept open would so prejudice its useful- 
ness as a road bridge, that no advantage would be de- 
rived from its construction ; on the other hand, he 
contended that in Mr. Barry’s calculation the space 
occupied by the vessels in the tiers should not be 
deducted from the gross waterway when forming an 
estimate of the increased velocity of the current 
through the bridge when built, and therefore that 
increase would be 25 per cent. at half-tide, and the 
resulting velocity of 44 miles an hour, which he con- 
sidered dangerous for the navigation. He also 
criticised in detail Mr. Westmacott’s figures re- 
lating to the cost of working. He said that even 
if the coals were given free, the cost of working the 
steam engines would be three times the amount 
taken by that gentleman, and he had founded his 
opinion from the cost of working at the Grosvenor- 
road and Abbey Mills pumping stations. The 
wages for the enginemen should be 50s., stokers 
28s., and the numbers ought to be doubled, seeing 
that they had to work day and night. Adding all 
the items together, he considered that the cost of 
maintenance and repairs to the bridge, with the 
cost of working, would amount to 10,477/. a year, 
as compared with 4226/., the amount given for 
similar works by Mr. Barry. In cross-examina- 
tion, an attempt was made to shake this evidence 
by contrasting the experience of the witness in 
these matters with that of the engineers for the 
promoters. 

Mr. James Abernethy considered that the pre- 
sent scheme was not a proper mode of dealing 
with the question ; that having regard to the traffic 
on the river and aeross it, the best mode of 
construction which could be adopted was un- 
doubtedly a driven tunnel. He also objected to 
the use of chains for the purpose of opening and 
closing the bridge. 

Mr. W. H. Barlow thought that the proposed 
communication should be made by a driven subway 
with lifts at the ends for overcoming the difference 
in level, in fact a scheme similar tu that proposed 
and rejected in 1883. He stated that the North 
British Railway Company had paid compensation 
to the city of Perth for the privilege of lowering the 
headway under the reconstructed Tay Bridge. In 
his opinion if the construction of this bridge di- 
verted or impeded traffic tu the wharves above, 
those who were prejudiced ought to be compensated. 

Upon the conclusion of the speeches of counsel, 
the Commitiee intimated that the Bill might pro- 
ceed, but were not quite satisfied on the subject of 
compensation ; they therefore adjourned the inquiry 
for a day or two in order that clauses bearing upon 
this point might be considered. On reassembling, 
and after submission of the clauses proposed by the 
promoters, and hearing the opposition thereon, 
the following decision was come to : 

If at the expiration of four years after the opening 
of the Tower Bridge for traftic the owner, lessee or 
occupier of any of the wharves or quays between 
the Tower Bridge and London Bridge as described 
in a schedule annexed to the Act, shall allege that 
such premises are depreciated in value by reason of 
danger or delay caused by the bridge to vessels 
destined for such premises, and shall give the 
necessary notices and claim compensation, then if 
an agreement be not come to with the Corporation 
for the settlement of such claim, then it shall 
be referred to arbitration to decide whether 
there has been depreciation, and the amount 
payable if that should be found to be sustained. 
The aggregate amount of compensation in respect 
of all interests in any such premises shall not ex- 
ceed two years’ purchase of the assessable value in 
force on the Ist of January, 1886; and such ag- 
gregate amount shall be in full satisfaction of all 
compensation payable to all parties interested in 
such premises. No claim shall be sustainable 
unless made within seven years of the opening of 
the bridge for traffic. No compensation shall be 
given for any danger or delay caused during the 





construction of the bridge, to vessels destined for the 
said premises. No compensation shall be awarded 
in respect of any premises north of the south side 
of Thames-street, or for any quay or wharf on the 
south side of the Thames, south of a line 200 ft. 
back from the river front of its quay. In respect 
of the petition of the ferrymen plying between 
Horselydown and Irongate Stairs, it was decided 
that the Corporation shall, within fourteen months 
after the opening of the Tower Bridge, pay com- 
pensation for damage done to the ferrymen through 
interference with their rights ; such compensation 
to be settled by agreement or by arbitration. Other 
matters having been settled, the Bill as amended 
was reported. 

Since our last report, the following Bills have 
passed the Committees of this House: London and 
Brighton Railway, various powers; Isle of Axholme 
Railway; Midland Railway, additional powers; 
Metropolitan Railway; Great Eastern Railway, 
general powers; London and South-Western Rail- 
way, various powers; North Wales Narrow Gauge 
Railway Extensions; St. Helens and Wigan Junc- 
tion Railway; Wrexham and Ellesmere Railway; 
North British Railway; Great Western Railway; 
South Eastern Railway; Alexandra, Newport, and 
South Wales Docks and Railway; Wirral Railway; 
Lynton Railway; Worcester and Broom Railway; 
and Glyn Valley Tramway. The Ballina and Killala 
Railway and Harbour Bill has been rejected. 





MISCELLANEOUS EXHIBITS AT THE 
INVENTIONS EXHIBITION.—No. III. 


In the West Gallery of the Inventions Exhibition, 
classified under Group X., Machine Tools and Ma- 
chinery, Messrs. Mintons, Limited, of Stoke-upon- 
Trent, exhibit some interesting machinery for the 
manufacture of pottery, and of which we give illus- 
trations on page 156. The first part of this exhibit 
shows an application of compressed air for mould- 
ing the plastic clay, and is intended to avoid certain 
difficulties and inconveniences inseparable from the 
older and more primitive methods of making certain 
forms of pottery. These methods consist either in 


| pressing the clay by hand over the plaster moulds, 


or by casting, in which case the clay in a semi-fluid 
state is cast inside the moulds. It is almost im- 
possible to insure a successful result by either 
of these processes; hand pressure does not give 
a uniform compression of the clay, while in 
the casting process, evaporation of the large 
amount of water in the clay, causes very con- 
siderable shrinkage, the result in both cases being 
frequently breakage, malformation, or other defects 
during drying and firing. In Messrs. Mintons’ im- 
proved process, compressed air is employed, in order 
to insure an equal and easily regulated pressure on 
all parts of the piece under treatment, and in the 
case of casting, the compressed air admitted within 
the mould, assists considerably in the expulsion of 
the water contained in the clay, and at the same 
time sustains the fragile material, and prevents it 
from falling. The illustration at the top of page 
156 shows this part of the machinery exhibited. 
The compressed air is furnished by the air pump A, 
and is delivered into the long horizontal receiver B, 
which is fitted with a pressure gauge D, and a safety 
valve C. Upon a platform | are placed the air- 
tight vessels used to contain the mould. Foursuch 
vessels or flasks of different forms are shown in the 
drawing. The largest one, K, is furnished with an 
iron head balanced with counterweights, and can be 
secured upon an air-tight joint by means of a screw. 
A vessel E with an air-tight cover is used to contain 
the liquid clay or slip, and two pipes lead from the 
air chamber B to ditterent parts of the apparatus. 
One of these, F, goes from the receiver to the iron 
cover of the vessel K ; the second, G, leads from 
the receiver to the top of the clay tank E. A 
third and larger pipe H connects the bottom 
of the clay tank with the moulding chamber 
K. In employing this apparatus, the pipes G 
and H are opened, the compressed air then forces 
the slip through the latter pipe into the vessel K, 
and steadily up into the mould, the amount of pres- 
sure being regulated by the operator. When a 
sufficient thickness of clay has been deposited 
against the mould, a tap on the corner of the tank 
E is opened, the compressed air escapes, and the 
liquid clay runs back into the tank. The cover cf 
the vessel K is then lowered, and screwed up 
tightly, and compressed air is admitted to the vessel 
through the pipe F, the degree of pressure and the 
duration of the operation, depending on the nature 





160 


ENGINEERING. 


[Auc. 14, 1885, 








of the piece being cast. When this is properly 
regulated and the cover removed, the density of the 
moulded piece is found to be much greater than 
if the operation had been performed in the ordinary 
war. The other chambers on the platform I are 
for treating pieces of different form. For flat 
pieces, the moulds with the clay adhering to them, 
are placed in the receiver, and exposed to the air 
before contraction has commenced, care being taken 
that the pressure acts only on the surface covered 
by the clay. 

The second exhibit of Messrs. Mintons is also 
shown on page 156. It is an apparatus for re- 
moving the powdered flint from the surface of 
China biscuit ware, without injury to the health of 
the workmen. The operatives work at a long table 
provided at convenient intervals with vertical octa- 
gonal cases, through the centre of each of which 
revolves a conical brush, mounted ona horizontal 
spindle, driven from a pulley underneath the table. 
A circular grating at the back of the brush commu- 
nicates by a vertical pipe with the horizontal trunk 
B, leading to the fan A, which is driven at about 
2000 revolutions a minute. The workmen hold the 
object to be cleaned in contact with the brush, 
when the flint particles are removed, the lighter 
being drawn through the trunk B, past the fan 
and up the discharge pipe F, whilst the heavier 
pieces fall through the openings G into the drawers 
H in the table. 

The Jerome gland packing illustrated in Figs. 1 
to 5 is shown by the Metallic Engine Packing Com- 
pany, of Union-court, Old Broad-street, E.C. The 
packing rings are made of soft metal, and are 
divided with a long scarph (Fig. 3) so that they can 
be opened to place them on to the rod, and then 
bent back ito the closed position (Fig. 4). The 
bottom of the stufting-box is occupied by a seating 
piece I which forms one abutment for the spiral 
spring H, the other end of which takes against 
another seating G. Upon the latter the packing 
rings are piled, fitting one over the other, the end 
one being covered by the gun-metal cone E, which 
forms the lining of the inner gland D. An outer 
iron gland C completes the arrangement, and serves 
to force the packing rings close together and to 
compress the spring below them. This packing has 
been used with great success on the railways of 
the United States, and is now being introduced into 
this country, and is being tried in many places. 

A very ingenious machine for separating iron 
filings or borings from brass, gun-metal, &c., is 
shown by Messrs. Ernest Scott and Co., of the 
Close Works, Newcastle-on-Tyne. It is shown in 
perspective in the engraving on page 156. The 
mixed metal is fed into the hopper to be seen to 
the right of the engraving, and falls from it on to 
an endless belt half the width of the machine, 
which is constantly running from right to left 
of thefigure. About the middle of its course the 
belt passes under a horizontal revolving disc which 
carries a number of electro-magnets, all of which 
have their polar faces flush with the lower surface 
of the disc, and almost touching the metal lying on 
the travelling band. The whole of the iron and 
steel is attracted by the magnets, and springing 
upwards, is caught by them, and carried off in a 
circular path, the brass, &c., remaining on the 
belt, until it passes round the pulley at the end, 
when the metal falls off into a box placed to receive 
it. In less than half a revolution the magnets lose 
their power, the current being cut off from them, 
and the iron drops from them on to a second band 
parallel with the first, and arranged to deliver its 
load into a second box. The current is derived 
from a small dynamo machine, and is led by two 
conductors to a pair of brushes which press against 
a commutator on the vertical spindle, the segments 
being so arranged that all the magnets on one side 
of the centre line of the machine are excited, while 
those on the other side areinert. .A machine with a 
disc 4ft. Gin. in diameter will treat 2 tons of 
metal per hour, one of the chief purposes of which 
the apparatus is designed being the separation of iron 
and copper ore. It is, however, applicable to the 
ordinary requirements of an engineer’s shop, and 
for that purpose will do better work, and much 
more of it, than the ordinary permanent magnets. 
A full-sized machine—that at the Exhibition being 
merely a model—is to be seen at the maker’s 
works. 

On the present page in Figs. 1, 2, 3, and 4 we illus- 
trate a new arrangement forsecuring railway carriage 
windows in any desired position, which has been re- 
cently introduced by Mr, E. J. Hill, of 6, West- 


minster Chambers, Victoria-street, and which is 
now being exhibited in the South Gallery at the 
Exhibition. At the back of the garnish rail is 
placed a lever, the fulerum of which is located 
either at the points A or B, Figs. land 3, according 
to whether it should be desirable to make the action 
automatic or otherwise. One end of the lever ter- 
minates in the middle of the rail, which has a 
vertical slotted hole through which knob G, in 
Fig. 4, passes through to the interior of the carriage. 
At the other end of the lever a claw or catch is 
formed, as shown in Fig. 4. On the sash itself a 
piece of angle brass is screwed, and this runs in 
the claw referred to when the window is raised or 
lowered. As the claw is a moderately close fit on 
the projecting flange of the angle brass when the 
lever is in a horizontal position, it will be easily 
seen that by moving the button G so that the jaws 
of the catch are slewed, the angle brass will be 
jammed in the catch, and in this way the window 
may be securely held in any position. When it is 
required to lower the window, pressing the knob 
will bring the jaws of the catch square with the 
brass, which will thus be allowed to slide freely, or 
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lifting the window a slight distance will have the 
same effect. The window can be put over the fence 
rail with this arrangement when it is desired to 
close it entirely, a most necessary provision in bad 
weather. So far as can be judged from the exhibit 
at the Exhibition, the device appears to be an ad- 
mirable one, and we have little doubt but that it 
will be extensively adopted if it goes on its merits. 
Mr. F. M. Rogers, of 21, Finsbury Pavement, ex- 
hibits in the East Gallery a railway station indicator, 
the object of which is to show within the carriage 
what station a train may be entering. In the guard’s 
van a battery is placed, which operates the whole 
of the indicators, each one of which has two dials 
so as to serve two compartments. The illustra- 
tions of this instrument on page 156 show re- 
spectively a plan in section of the apparatus 
when in position in the orifice cut in the carriage 
partition to receive it, and an elevation with the 
dial plate partly removed to show the mechanism 
by which the hand is moved. In order to work 
the indicators a peg is placed under the station 
platform, and when the train passes this, it actuates 
a swivelling contact. In this way a current from 
the battery flows round the electro - magnets 
of the indicators causing the pointer to move one 
step. In this way each station is denoted 
in turn. The stations are marked on the dial in 
duplicate, so as to answer for the up and down 
journey, and the pointer therefore always moves 
in one direction. This form is only used on made- 
up trains. Arrangements are made so that in 
case of failure, the guard can control the whole of 
the dials. On the same stand is shown the electrical 





vane referred to in one of our ‘‘ Notes” of last week. 


Mr. Rogers also exhibits two lamps, which he hag 
especially designed for photographic purposes, in 
which a perfectly white light is obtained by the 
carbons being set to run at an exceedingly close are, 
These have found a use in matching and mixing 
delicate shades of colour at night or in dull weather, 
for various branches of decorative art work, such ag 
paper colouring, &c. They have been adopted by 
the Illustrated London News for the photographic 
work in connection with the illustrations of the 
paper. Another exhibit in this stand is a ‘‘needle 
sounder,” an arrangement by which the beat of a 
telegraph needle can be made audible at will. 








EXPERIMENTS WITH CURRENTS OF 
ATR. 


Many experiments have been made at various 
times to test the force of currents of air normal to 
any given surface and at known speeds, but few 
have been undertaken to ascertain the action of 
currents on surfaces placed at an angle to such 
currents. The only recent trials of this nature 
with which we are acquainted, are ‘those made by 
the Aéronautical Society at Messrs. Penn and 
Sons’ Works, at Greenwich, a few years ago. 
In that case a horizontal current was produced 
by a rotary fan, and the planes used were 
arranged so that they could be fixed at any re- 
quired angle. The vertical force or lift, and the 
horizontal force or thrust, were ascertained by 
means of steelyards. With a flat surface com- 
posed of thin steel plate, exposed to an angle of 
15 deg. to a current, this being the smallest angle 
tried, the upward ‘force or lift was about four 
times as much as the thrust or horizontal force. 
These experiments would have been more satis- 
factory had a steady and continuous current been 
obtained, but the fluctuations caused by each arm 
of the fan as it revolved, exerted an appreciable 
influence on the results. 

We have recently had brought before our notice 
a series of experiments made by Mr. Horatio 
Phillips, of Chapel-street, Park-lane, the main 
feature in which is the shape of the surfaces 
used. These are shown in cross section by Figs. 
1to 8 below. The under surfaces were all hollow, 
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in a greater or less degree varying between the 
almost flat surface of Fig. 2 and the extreme hollow 
of Fig. 6. The convexity of the upper surfaces is 
greater than the concavity of the lower surfaces, as 
may be seen by the illustrations. All these 
surfaces or forms, were 16 in. long, and varied 
from 1j in. to5in. in width. They were made of 
pine wood, and were hollowed lengthwise, the 
greatest hollow being one-third of the total width 
from the forward or leading edge. It was found 
that, in order get the maximum efficiency from 
any given surface, the amount of concavity of the 
lower side, and the corresponding convexity of 
the upper surface, should bear a certain definite pro- 
portion to the speed of the air current. In order 
to avoid the disturbing element caused by the 
pulsations of a fan, Mr. Phillips produced his air 
currents by means of a steam jet, although even 
with this it was not possible to obtain an absolutely 
unvarying current at the highest speeds, but the 
differences were not sufficient to materially affect the 
results. Figs. 9 and 10 are longitudinal and cross 
sections of the apparatus used. A rectangular 
trunk of wood A A, open at the front end, had at- 
tached to it at the back end an expanding delivery 
tube of sheet-iron B. In this was placed a steam 
jet C, formed of aring of iron tube pierced with 
holes, and in the middle of which was a straight 





piece to form a central jet as shown. The front 













































ENGINEERING. 


161 





Ave. 14, 1885.] 











end of the trunk was partially closed by a solid 


packing of wi L 
the current. Steam was supplied at a pressure of 
r0 1b. by a large Lancashire boiler, 32 ft. long by 
7 ft. in diameter, so there was no lack of steam. With 
this apparatus speeds of air up to 60 ft. per second 


were obtained, as measured by the water gauge | 


attached to the trough. Fig. 11 is the apparatus 
by which the different forms or surfaces were held 
suspended in order to be tested at the varying 
speeds of air currents. All the forms have two 


od D in order to increase the speed of | 





wires rigidly attached to them at the front edge, or | 
that which faces the current as shown at A in | 


These wires are not drawn in the sections 


Fig. 11. : ; 
A couple of uprights, of which only 


Figs. 1 to 8. 
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eiiciditiaiai Speed of ” 
escription o Air Cur-| Dimensions| ,-; | 
‘orm. rent per | of Form. | Lift. Thrust. 
Second. 
ft. in. in, | 02% oz. 
Plane surfaces 89 | 16x5 9.0 2.00 
‘ig. 1 aa 60 | 16x1.25 9.0 0.87 
Ri 48 | 16x3 9.0 0.87 
» 8 44 | 16x3 9.0 0.87 
ay 44 | 16x5 | 9.0 0.87 
psa 39 | 16x5 9.0 0.87 
ate 27 | 16x5 | 9.0 2.25 
: | area sq. ft. | 
Rook’s wing.. 39 0.5 ; 8.0 1.0 








The results obtained with the plane surface detailed 
in the first line of the Table are, we believe, the 


one (B) is seen in Fig. 11, are connected by a | best hitherto recorded, and agree substantially with 
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horizontal wire, and this is made to pass through 
eyes on the ends of the fixed wires attached to the 
form. It will thus be seen that the form is free 
to move through a part of a circle, of which the 
point of attachment of the wires would be the 
centre. The weight W was suspended from the 
surface one third of its total width from the forward 
edge (this point having been found to be the centre 
of effort of the surface), and by means of it the 
upward force or ‘‘ lift” could be measured. The up- 
rights B were pivotted at p, but were allowed to move 
through a very short distance so as not to influence 
the general result by their weight being brought too 
much out of the perpendicular. The *‘ thrust,” or 
horizontal force, was measured by means of weights 
placed in the scale pan C until their weight just 
balanced it. Due allowance was made for the action 
of the air on uprights and other parts. The whole 
was mounted on a board D which was thrust into 
the trunk, so that the scale pan being clear outside 
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the weight W was suspended in a slotted hole in 
the solid wood packing. With the apparatus we 
have described the following experiments, which 
are selected from a very large number, were made 
at the works of Mr. A. Lynes, St. George’s-road, 
S.E., who kindly gave the boiler for the purpose. 
1. A flat surface 16 in. long by 5 in. wide was 
attached to the apparatus (Fig. 11) as described and 
placed in the trunk so as to lie across the current 
or with the long edge to the wind, which it will be 
understood was the position of all the surfaces tried. 
At a speed of current of 39 ft. per second, with 9 oz. 
at W (= lift) and 2 oz. in the scale pan at C 
(=thrust) the plane rose until it was within 15 deg. 
of the horizontal line, or direction of the current. 

The weight W was then reduced through several 
experiments, or the speed of current increased, and 
the plane was thus allowed to rise to a less angle 
to the direction of current. This of course reduced 
the thrust but not in proportion to the reduction 
in lifting force, the experiment detailed giving in 
fact the highest efficiency. These were the only 
experiments with flat surfaces, and were made so as 
to afford a standard of comparison with the curved 
forms we are now about to deal with. We may 
here remark, by way of parenthesis, that the theory 
is frequently brought forward by naturalists in 
reference to the flight of birds, that could a flat sur- 
face be acted upon at an angle sufficiently acute, a 
very great lifting force would be obtained. The 
experiment detailed, however, would appear to 
negative this, as the highest efficiency was reached 
at the comparatively coarse angle of 15 deg. 

The results of the experiments with the curved 
forms are given in the following Table, together 
with those of the plane surface just mentioned, and 
a rook’s wing, which had been carefully dried for 
the purpose in an extended state : 











the highest results reached during the experiments 
made at Greenwich, to which we have referred. 
This may be compared with the results obtained 
with the form illustrated in Fig. 5, which gave on 
the whole the best results. It will be seen that 
the speed of current, the area of surface acted upon, 
and the weight lifted, are the same in both cases. 
The thrust, however, is far less with the curved 
form than with the plane surfaces, and the ratio 
between the two may be taken to represent the gain 
due to using the curved form, asin Fig. 5. Mr. 
Phillips made a large number of experiments with 
a view to solve, by practical illustration, the cause 
of the results he had arrived at. Referring to 
Fig. 6, in which the arrow shows the direction of 
current, it was found that there was a delivery 
of air from the hollow in the direction of the 
small arrow at a. This was tested by a fine 
ribbon. The action of the current upon the 
upper surface is very curious. The air is de- 
flected upwards by the forward part of the surface, 
and a partial vacuum is formed on the after part. 
This vacuum commences even before the highest 
point in the curve is reached. In order to further 
illustrate this, the forms shown in Figs. 7 and 8 
were tried. They were placed in the apparatus as 
before described, but the weight W (Fig. 11) was 
not attached, so that no load was put upon them. 
On the current being set up, they rose to the posi- 
tion with regard to the current as illustrated, the 
arrows showing the direction of current. 

We may mention that the method of experiment- 
ing was varied, and the results generally were 
proved in many ways. One system of checking 
adopted was by mounting the apparatus (Fig. 11) 
on the end of a beam 15 ft. radius revolving on a 
central pivot, the required speed of current being 
obtained by the revolution of the arm. 








NOTES. 
TIMBER GROWTH ON THE PaciFic CoAsT OF THE 
Unirep States. 

THE timber forests of the north-western portion 
of Washington Territory, U.S., contain a wealth of 
forest growth which is not met with elsewhere on 
the globe ; 20,000,000 acres of forest growth are 
environed around the inland waterways of Paget 
Sound with a coast line of 1800 miles, indented 
with numerous harbours admirably suited to the 
manufacture of timber into merchant shapes, 
and loading on vessels. This timber belt, lying 
between the 47th and 49th parallels of latitude, 
will average 25,000 ft. of lumber to the acre, most 
of which is fir, but it also abounds in cedar, alder, 
and maple. The valueof the twenty-four sawmills in 
this district is estimated to be 5,300,000 dols., with 
adaily capacity of 1,300,000 ft., at which rate it 
would require 1000 years to cut up this forest. 


SUBMARINE CABLE GRAPPLING. 

In cable operations, especially on a soft sea 
bottom, it is sometimes difficult to tell when the 
grapnel reaches the bottom. The experience of the 
captain of the cable steamer is often relied upon 
for this, his acquaintance with the strain of the 
grapnel rope telling him, by the feel of the rope, 








when the grapnel has landed. Sir James Ander- 
son and Mr. Kennelly have, however, devised an 
electrical tell-tale for this purpose. It consists in 
attaching a hollow chamber at or near the grapnel, 
and communicating by a wire with a cable running 
up the grapnel rope to the ship, and in circuit with 
a battery and electric bell or other alarm. A 
quantity of mercury contained in the hollow 
chamber serves to complete the circuit and ring 
the bell when the grapnel and chamber reach the 
bottom, because when this occurs the mercury flows 
until it completes the circuit by establishing con- 
tact between the wire to the ship and an earth 
connection. We are not aware that the plan has 
been tried in practice ; but it is in good hands for 
such a test, and we trust it may be. 


Tue Execrric Licur ry Minirary OPERATIONS. 

Experiments have been made by the authorities 
of the German army to determine the illuminating 
power of the electric light on distant bodies. In 
these experiments the distance of the source of light 
or arc lamp, from the illuminated object, and the 
distance of the observer from the same, were both 
taken into account ; that is to say, the total distance 
travelled by the rays from the lamp to the object, 
and thence (by reflection) to the eye of the spec- 
tator. It was found that with a distance of the 
object from the lamp of 8000 metres the observer 
could see it at 50 metres distance ; with a distance 
of the object from the lamp of 6000 metres the ob- 
server could see it at 600 metres. and when the 
former distance was only 1500 metres, the object 
was visible at a distance of 4300 metres. Other ex- 
periments made with a stronger lamp gave similar 
results, the greatest distance traversed by the rays 
being 10,500 metres, 4500 of which measured the 
path of the reflected light, and the remaining 6000 
the path of the direct rays between the lamp and the 
object illuminated. 


Batata. 

The dried milk of the bullet tree, or Mimusops 
globosa, from Guiana, is likely to come into greater 
use as a substitute for india-rubber and gutta- 
percha. According to Sir William Holmes it 
possesses much of the elasticity of india-rubber with- 
out its intractability ; and much of the ductility of 
gutta-percha without its friability ; while an Ameri- 
can firm of manufacturers recently pronounced it 
‘‘the best gum in the world.’’ According to a 
recent report of Mr. Denman, Government Botanist 
of British Guiana, its strength is very great, and it 
is specially applicable to belting for machinery. 
Balata withstands exposure to light and air, whereas 
gutta-percha is apt to deteriorate under exposure. 
The electrical properties of the gum are also said to 
be equal to those of gutta-percha. Balata is now 
regularly collected in. British Guiana, but it is 
usually worked up at home asa superior kind of 
gutta-percha ; whereas it is a different gum ; being 
softer at ordinary temperatures and less rigid in 
cold ones. It appears, in fact, to occupy an inter- 
mediate place between india-rubber and gutta- 
percha, and is growing in use as it becomes better 
known. 


THe Dratnace or Victoria, British CoLUMBIA. 
The mayor of the city of Victoria, British Colum- 
bia, has issued a circular, accompanied by a map 
marked with contour lines, asking for terms on which 
engineers would be willing to visit the city, and 
furnish plans and estimates of an eflicient system of 
sewerage. Or if they are not able to make a per- 
sonal inspection, what would be their charge for a 
scheme based on the information to be derived from 
the map alone. The system must provide for 
(1) the surface drainage, (2) the drainage of the sub- 
soil, and (3) the removal of fecal and other refuse. 
The average yearly rainfall of the district is 25 in. ; 
the rainy season sets in about the end of September 
and terminates in March, the heaviest fall being in 
December and January. The supply of water to 
the city comes from a lake about five miles distant, 
and has a fall of 137 ft., the main being a 12-in. 
pipe. The geological formation is sandy witha clay 
bottom, and a good deal of trap and other rock 
round the shores of the harbour and in other parts 
of the city. The present population is about 12,500, 
but is rapidly increasing. The city is built upon the 
rectangular plan, and is divided into two parts by a 
bay which stretches up out of the harbour. The 
smaller portion has a water frontage to the Straits 
of Fuca. The official memorandum and map may 
be seen at this oftice. The latest time of sending 
replies is October 15th, but it is requested that those 
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intending to go into the matter will inform 
the Council of the fact as soon as convenient. 


THE British Assocration. 

Arrangements are being actively made for the 
forthcoming meeting of the British Association 
at Aberdeen, under the presidency of Sir Lyon 
Playfair. The programme, besides the usual meet- 
ings and lectures, will include excursions to the 
neighbouring highlands, including the Balmoral 
district. On its last visit to Aberdeen, the Asso- 
ciation was welcomed to Balmoral grounds by the 
late Prince Consort. The President’s address will 
be looked forward to with much interest, more 
especially as Sir Lyon Playfair has so long forsaken 
the quiet walks of natural science, for the more ex- 
citing field of practical politics. A discourse on 
atmospheric absorption and lighthouse illumination 
may be expected from Dr. W. G. Adams, and we 
understand that in the Chemical Section there will 
be discussions on the determination of the mole- 
cular weights of liquid and solid bodies ; and also 
on electrolysis. Captain Abney, Professors Reinold 
and Russel, will take part in the former discussion, 
and Professor Schuster, Dr. C. R. A. Wright, and 
Mr. Shellford Bidwell in the latter. We may add 
that the Earl of Lindsay and Balcarres has selected 
a number of rare books from his library to form 
the nucleus of a loan library which will be con- 
stituted for the benefit of visitors during the visit 
of the Association at Aberdeen. 


Russtan ARMAMENTS. 

The Intelligence Branch would do well to note 
that Russia is replacing the armaments on board 
several of her latest men-of-war by equipments of 
greater weight and calibre. For instance, during 
the last few days the frigate Gerzog Edinburgski, 
which was first put in commission after the Turkish 
war, has had its guns replaced by four 8-in. guns, 
and six €-in. ones, mounted on Vavasseur carriages. 
The light artillery has also been exchanged for six 
Baranovsky nine-pounders, and the old machine 
guns replaced by three Hotchkiss and three Bara- 
novsky cannon. 
been assimilated with that of the latest product of 
Russian naval construction—the frigate cruiser 
Dmitre Donskoi, which has been appointed within 
the last few days to proceed abroad to replace the 
General Admiral as the flag-ship of the Russian 
Mediterranean fleet. We may mention that the 
armaments in both instances are of Russian make, 
the large guns, as well as the gun-carriages, having 
been manufactured at the Oboukhoff Steel Works, 
St. Petersburg. As we commenced witha reference 
to the Intelligence Branch, we may close by ex- 
pressing a hope that the change of armaments may 
be remembered when the Duke of Edinburgh 
shortly proceeds to the Pacific ; otherwise there may 
be a repetition of the disagreeable surprise that has 
befallen our naval commanders more than once of 
late years, in finding themselves confronted with 
foreign men-of-war, very considerably more power- 
ful than they were imagined to be by the authorities 
at home. 


THE Beriin TELEGRAPHIC CONGRESS. 

The proposals brought forward for discussion at the 
Telegraphic Congress now sitting in Berlin concern 
the establishment of a uniform tariff for all Europe, 
similar to the common rates for letters of the Postal 
Union. Germany also wishes to abolish the free 
transmission of date and time in messages, while 
Austro-Hungary proposes a reduced tariff and a 
new system of settling accounts between members 
of the Telegraphic Union. She also moves for a 
reduction of rates for newspaper messages. England 
proposes to abolish messages which contain only 
the address and signature, with no other contents. 
Belgium wishes to limit single words in extra- 
European messages to fifteen letters and five figures. 
The Netherlands move to abolish the fixed number 
of words for pre-paid reply messages. There will 
be other and more technical questions discussed, 
and probably also the protection of submarine 
cables in time of war. It is known that Mr. John 
Pender and Sir James Anderson, two British dele- 
gates representing Mediterranean and Atlantic 
cable companies, are in favour of the neutralisation 
of submarine cables in time of war, but it is diffi- 
cult to see how this can be done. If Governments 
would agree to neutralise railways, bridges, and so 
on, there would be some chance of their neutralising 
cables. We trust they will agree to do so for the 
benefit of our country as well as of telegraphic share- 
holders, because as England possesses most of the 
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long cables, she has the most to gain by their 
neutralisation, and apparently much to lose by their 
interruption, 


WateR WELLS AT SAMARA. 


The important Russian city of Samara is again 
advertising for tenders to establish water works, 
and lay on water throughout the municipality. In 
all probability there will be no response to its 
appeal, as there are few local contractors willing to 
embark upon the undertaking, and a fear prevails 
that the municipal funds are not equal to the strain 
which it is proposed to put on them. In general, 
such enterprises would be well worthy of the atten- 
tion of English contractors, were it not for the 
second reason we have named. No country in 
Europe is so badly off in public and sanitary works 
as Russia, and were the local and political conditions 
less unfavourable there would be a wide field for 
English activity in the empire of the Czar. Super- 
ficially, the Nihilist disquiet at home and the war- 
like policy abroad appear the greatest deterrents to 
the employment of English skill and capital. But 
there are others, still more restrictive, in the back- 
ground. Nocontract can be secured in Russia until 
after months of weary waiting, during which the 
blackmail exacted by the officials surpasses anything 
of the kind in Turkey. Then, unlike the Ottoman, 
whose fidelity may be thoroughly secured by an 
appeal to his religion, the Russian official has no 
conscience, and is perfectly ready to throw over his 
protegée after receiving unlimited bribes. Finally, 
there is hardly a provincial assembly or municipal 
council in Russia that is not more or less insolvent, 
and foreign contractors can hardly be expected to 
risk their capital when they know that the Imperial 
Government will do nothing to compel the local 
authorities to keep their engagements. 


GRAIN ELEVATORS ON THE Biack SEA. 


The Russian Minister of Finance, Professor 
Bungé, is at the present moment making a tour 
along the northern coast of the Black Sea, with a 
view to selecting sites for the erection of grain ele- 
vators. As is well known, Russia has suffered 
severely in the corn trade during the last few years’ 
owing to the competition of the United States and 
India. On the spot the grain can be produced cheap 
enough, but for want of roads the peasants incur a 
heavy cost in getting it to the railway, and when 
the expensive railway rates are paid in despatching 
it to the nearest port, nothing of a mechanical 
nature exists there to place the corn on board the 
foreign vessel. The result is, that the cost of 
transport eats up all the profit, and the amount 
reaching the peasant is so small that he is becoming 
moreand more impoverished every year. To im- 
prove matters, a commission has been appointed to 
bring about increased facilities of railway trans- 
port,and the Ministerof Finance is endeavouring this 
autumn to realise an elaborate scheme of elevator 
construction which has occupied his attention since 
1882. In that year proposals for a monoply were 
presented by a Paris syndicate, headed by Count 
de Morny, and representing a capital of a million 
sterling. The following year some Americans joined 
the syndicate, and the capital was doubled, but the 
Panslavist press denounced so vigorously the pro- 
posed monoply that the Minister of Finance felt it 
unwise to oppose the all-powerful M. Katkoff. He 
now proposes to erect the elevators under govern- 
ment auspices, raising a special loan for that purpose, 
and the matter will no doubt be settled without 
delay. 


DIFFICULTIES IN THE OBSERVATION OF ATMOSPHERIC 
TEMPERATURE AND Hvumipity. 


At the half-yearly general meeting of the Scottish 
Meteorological Society, held on Monday, 27th July, 
Mr. H. N. Dickson, of the Scottish Marine Station 
established at Granton in connection with the 
Society, gave an account of the results of experi- 
ments which he had carried on during the past two 
months, with view of collecting data from which to 
determine, as far as possible, the mean correction 
to be applied to the readings of thermometers and 
wet and dry bulb hygrometers, when exposed in the 
ordinary Stevenson screens which are now in use 
in most of the meteorological stations over the 
world. Very often those readings are erroneous, 
the maximum being too high and the minimum too 
low through radiation and evaporation, and Mr. 
Dickson proceeded to say that his investiga- 
tions at Granton had been carried on chiefly by 
means of improved screens designed by Mr. John 
Aitken, of Durroch, Falkirk, and that the dew 





points calculated from the wet and dry bulb read- 
ings by means of ‘Glaisher’s tables had been com- 
pared with those given by a new form of hygrometer 
designed by Professor Chrystal, of the University 
of Edinburgh. Dealing first in detail with the 
subject of temperature, Mr. Dickson explained the 
construction and principle of the various Aitken 
screens—how in some a fan was introduced in order 
to secure a uniform circulation of the air while 
readings were being taken in calm weather ; how 
others were simply sunshades ; and how others, 
again, were provided with two thermometers, the 
bulb of one of which was blackened, in order that 
thereby the true temperature could be more 
correctly calculated. Going on to speak of the 
observation of atmospheric humidity, in which the 
difticulties in the way of correct readings were even 
greater, he said, than in the case of temperature, 
Mr. Dickson explained the construction of Pro- 
fessor Chrystal’s hygrometer, and carried out an 
experimental reading with it. In conclusion, he 
said that he had been led to suspect that many of 
the peculiarities of readings were caused by sudden 
gusts of wind from the Forth at Granton, laden 
with moisture, the gusts causing sudden changes of 
temperature before all the instruments being com- 
pared could be read. He expected to find that on 
Ben Nevis the great dryness of the air would bring 
out the characteristics of the instruments clearly. 
Mr. Dickson, in replying to a question put by Dr. 
Mitchell, said that he did not find in practice that 
the speed of the fan apparatus affected the ultimate 
reading as to actual temperature. It may here be 
mentioned that arrangements have been made for 
continuing Mr. Dickson’s line of research at Ben 
Nevis Observatory, the remarkable climate of which 
offers rare facilities for conducting some of the more 
difficult parts of the inquiry. The whole of August 
at least will be given by Mr. Dickson to the work 
at the observatory. 


‘* EXCELSIOR.” 
The novel and ingenious ballet of ‘‘ Excelsior,” 
now being shown nightly at Her Majesty's Theatre, 
Haymarket, receives considerable additional at- 


| traction from the brilliant illumination afforded by 


ten large arc lamps, in addition to the two thousand 
gas burners which form part of the permanent ar- 
rangement of the house. The electric lighting has 
been carried out by Mr. Shepherd, who has had a 
largeexperience of theatrical requirements, as he 
introduced the Edison system at La Scala, Milan, 
the largest theatre of the world, besides being the 
pioneer of the Brush system in Italy. The present 
plant comprises one eight horse-power portable 
engine, a Maxim-Weston dynamo, ten Weston arc 
lamps, a hand lamp, and a flashing light, the two 
latter being ‘‘ properties” specially devised by Mr. 
Shepherd to assist in the action of the play, which 
is designed to show the triumph of invention and 
civilisation over ignorance and prejudice. The arc 
lamps are hung at the wings, and are fixed in 
metallic cases with glazed fronts, so constructed 
that the frequent blows which they receive from 
the continual shifting of large and complicated 
scenes, shall not affect the working. The position 
of the lamps has been chosen, as far as possible, 
out of the way of the moving flats, but this 
has ‘not been possible in every case, and some 
are provided with guy ropes by which they can 
be rapidly ,drawn aside when required. The dark 
scenes are mostly confined to the front of the 
stage, so that it is generally sufficient to extin- 
guish two of the lamps, the remainder being left 
burning. The hand lamp, which is carried by the 
Genius of Progress, gives a splendid light, and is 
fed by flexible conductors. It is entirely inclosed 
in a thick globe, and can be turned sideways or even 
upside down without interfering with its action. 
The flashing lamp is used in a dark scene where 
Volta is to be dimly observed working at his great 
invention of the pile. After one or two unsuccess- 
ful attempts, balked by the mischievous interference 
of the Evil Genius, the philosopher succeeds in pro- 
ducing a spark which well might astonish him, as 
it is caused by drawing apart a pair of carbons with 
a 12-ampére current running through them. The 
whole arrangements work well without any hitch, 
and afford evidence that arc lighting is well adapted 
to the stage if it be carried out with care, and with 
an accurate knowledge of the requirements of the 
situation. It needs of course the addition of gas, 
or some form of incandescence, or semi-incan- 
descence light to give it the necessary warmth. 
The stage, in this instance, is so immense that 
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even more lamps might be added with good effect. 
The company comes from Milan, and lately drew 
immensely crowded houses at the Eden Theatre 
at Paris, where it performed under the electric 
light, although the amount of light was not so great 
as in the present instance. 

A New Prorractor. 

In measuring angles on a plan or map, such, for 
instance, as the angles at the junction of roads or 
boundaries of properties, it 18 usually necessary to 
extend the lines, by means of a pencil, in each direc- 
tion before the instrument can be applied. This is 
a trouble, and, what is more important, it 1s a source 
of error, as, if the pencil mark be either thicker or 
thinner than the original line to which it is to be 
joined, a slight divergence is scarcely noticeable. 
To remedy this, Mr. E. F. Stanley, of Great Turn- 
stile, W.C., whose name as an instrument maker is 
probably known to every engineer in this country, 
and to very many abroad, has lately brought out a 
new protractor, by which direct measurement can 
be made from the paper, without any preparation. 
Further, the angle between lines which do not meet 
can be measured without their intersection being 
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found. Fig. 1 shows the instrument as constructed 


Bre. 2. 


for engineers. It consists of two concentric metal 
circles, of which the cuter is divided into degrees 
and half-degrees, while the inner bears an index 
mark, and a vernier by which the former scale may 
be divided into minutes. Upon these two circles 
are mounted two arms meeting at a point or apex ; 
and as the circles are movable with relation to each 
other, the arms can be set to include any angle up 
to 360 deg., and the size be read upon the scale. The 
lower surface of the outer ring, and the bottom 
sides of the two arms, lie in the same plane, and 
when the instrument is placed on the paper, the 
arms can be set with the greatest accuracy to the 
lines the inclination of which has to be measured. 
Fig. 2 shows a modification of the instrument, de- 
signed for use as a goniometer for measuring large 
crystals, planes of cleavage in rocks, and the like. 
The protractor has a circle about 6 in. in diameter, 
while the second instrument is smaller, and can be 
carried in the pocket. Every one who has much to 
do with plans and surveys will find the new pro- 
tractor a valuable assistance, saving both time and 
trouble, and insuring greater accuracy than has 
hitherto been attainable. 


GERMAN Coat Exrorts.—The exports of coal from the 
Zollverein in the first four months of this year were 
2,899,234 tons, as compared with 2,763,844 tons in the 
corresponding period of 1884, showing an increase of 
135,390 tons this year. 


Water Suppty or CArpirr.—Major Marindin has re- 
ported upon the construction of reservoir No. 2 autho- 
rised by the Cardiff Corporation Act, 1884. | Major 
Marindin visited the reservoir, and inspected the trial 
shafts which had been sunk, and which had been pumped 
out in order to enable the party to descend them. Com- 
munications also passed between Major Marindin and the 
Corporation engineer, Mr. Williams, and amended speci- 
fications and plans were forwarded to the Board of Trade. 
Clauses have been inserted in the specification describing 
the quality of the clay for the puddle, and providing for 
the grouting of each layer of concrete, and an increase of 
the proportion of cement in the concrete from one in six 
to one in five. Certain objections lodged are thus met, 
except in the following points : 1. The supervision of the 
work by the Board of Trade. 2. The discretionary power 
of the engineer. 3. The storing of a sample of clay for 
puddle. As to the first of these points Major Marindin 
is of opinion that it almost invariably happens when 
carrying out large works that the engineer from time to 
time discovers means of improving his design, and, at the 
same time, saving expense by some slight alteration which 
he would probably not make if he were under the obliga- 
tion to submit it for approval to the Board of Trade. In 
this case the discretion left to the engineer in the specifica- 
tion as drafted is very small, and should not be lessened. 
As tothe third point, the stipulation that a sample of clay 
for the puddle should be stored would be useless unless it 
were open to inspection at all times by the objectors ; 
and, in the opinion of Major Marindin, any stipulation to 
this effect is one under which no engineer of any standing 
would consent to work, 








MISCELLANEA. 


Tae Admiralty have just issued special instructions fur 
the more effectual preservation of torpedo boats. 


The number of hands employed in Woolwich Arsenal 
is 11,200. 


The Monarch has arrived at Chatham, and is to be 
commissioned for service in the Channel Squadron. 


It is proposed to hold an International Exhibition in 
Edinburgh, the area to be five acres. 


The International Telegraph Conference was opened at 
Berlin on August 10th. 


The evidence given before the Royal Commission on 
Merchant Shipping has been published, the commission 
having adjourned for the holidays. 


The inquiry before the Committee of the House of 
Commons on the Tower Bridge lasted nineteen days, and 
a large amount of evidence was taken. 


A Parliamentary paper has been issued containing the 
recommendations of the Ordnance Committee as to the 
construction of ordnance. 


At a meeting of the Board of Arbitration for the 
northern manufactured iron trade an attempt to agree 
upon a sliding scale for settling wages failed. 


The third annual report on Indian railways is the most 
important yet issued. It deals with the years 1884-5, 
practically bringing details down to.May 27. 


Messrs. Armstrong’s steamship Ida has arrived at 
Woolwich with a new pattern breechloading 64-ton gun. 
This is equal in power to the 80-ton ‘‘ Woolwich Infant.” 


A colliery disaster near Wilkesbarre, in the United 
States, has been caused by the ventilating fan getting out 
of order ; twenty colliers were killed. 


The Mercury, despatch vessel, was paid off, all stand- 
ing, at Portsmouth on Saturday. She is to be brought 
forward at once for a new commission, and supplied with 
an armament of breechloading guns. 


It is stated that the Government is about to grant the 
sum of 2000/. for the present year as a capitation grant 
for naval volunteers, and that the sum will be increased 
to 5000/. next year. 


It is proposed that practical illustration of the handi- 
crafts of India shall be given at the Colonial and Indian 
Exhibition next year, in the shape of a royal ‘‘ Karkhana,” 
or series of palace workshops, 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ending August 2 amounted, 
on 15,1644 miles, to 1,452,440/., and for the corresponding 
period of 1884, on 14,944} miles, to 1,476,2141. 


The directors of the Furness Railway Company have 
decided to recommend a dividend at the rate of 24 per 
cent per annum for the past half-year, as compared with 
3 per cent. for the corresponding half of 1884. 


Owing to a heavy fall of rain the main sewer in course 
of construction by the Corporation of Bury, Lancashire, 
for the drainage of the district of Freetown has collapsed, 
bringing down four houses. 


The Conqueror has returned to Chatham from her gun 
trials at Sheerness Harbour. She is equipped with two 
43-ton breechloading guns working in turrets, four 6-in. 
89-cwt. guns, and six 6-in Hotchkiss quick-firing guns. 


The necessary arrangements are being made at Chatham 
Dockyard for lighting the workshops and factories with 
the electric light, the results of the trial in those of the 
workshops already lighted by electricity having been 
fuund to be satisfactory. 


The Lords of the Admiralty will begin their annual 
visit of inspection to the various dockyards and naval 
establishments at the end of the present week, the first 
establishment to be visited being the dockyard and other 
Admiralty departments at Chatham. 


At Portsmouth, the Polyphemus is undergoing a slight 
refit and being prepared for a trial of her quick-tiring and 
machine guns at moving targets representing torpedo 
boats. The Lords of the Admiralty are expected to be 
present at the trial. 


The St. Bernard Railway is likely to be commenced 
before long. The length of the tunnel under the Alps is 
to be only 5} miles, while the St. Gothard is 9} miles, 
and those under Mount Cenis, the Simplon, and Mont 
Blanc, are longer. 


A movement has been set on foot by the workmen 
employed in the several royal dockyards with a view of 
inducing the Admiralty to grant the bank holidays to the 
hands working in those establishments, the workmen 
undertaking to work up the time thus granted under an 
arrangement to be agreed upon. 


Colonel Smith and the directors of the Hull and 
Barnsley Railway have been entertained at a banquet in 
recognition of their services in bringing the South York- 
shire coalfields into connection with the principal Humber 
ports. Colonel Smith stated that the promise of success 
was excellent. 


The plant for the abandoned Suakim-Berber Railway 
has been discharged at the various Ordnance stores in 
England. The Inspector-General of Fortifications has 
had placed at his disposal a quantity of the material, 
which will be used in laying down lines in the Ordnance 


On Wednesday last a party of directors of the Forth 
Bridge Railway Company inspected the Forth and Tay 
bridges. They were accompanied by the contractors, and 
the mode of construction was fully explained. The party 
expressed general satisfaction with the progress which is 
being made, especially with the Tay Bridge, a consider- 
able portion of which has been completed and rails laid. 


Lord Iddesleigh, in making a statement with regard to 
the proposed Royal Commission on the depression in 
various branches of industry, explained that the task of 
the Commission would be to obtain information for the 
guidance of whatever Government might be in power 
when it made its report rather than to recommend a 
policy. 


The guns for the new composite corvette Pylades, four- 
teen guns, 1420 tons, 1000 horse-power, have arrived at 
Sheerness Dockyard. The Pylades will be armed with 
two more guns than the other vessels of the same type, 
and will be entirely equipped with the new 5-in. steel 
breechloaders, with the Vavasseur carriages, ten of her 
guns being carried at the broadside, two in the bows, and 
two in the stern. 


The report of the directors of the Wigan Coal and Iron 
Company (Limited), for the half-year ending June 30, 
recommends a dividend at the rate of 1? per cent. per 
annum, free of income tax. The directors state that the 
output and sale of coal increased during the half-year, but 
selling prices of fuel still further declined, and the general 
coal trade of the district has been in a very depressed 
state. 


M. Lebon has read his report on the types of railways 
best adapted to lines according to their nature and im- 
portance at the International Railway Congress now 
being held at Brussels. The section is in favour of the 
use of metallic sleepers, as employed already in Germany 
and Holland. On the construction of rails, opinions differ, 
some desiring them to be of a uniform kind, and others 
wishing that regard be had to circumstances. 


An extraordinary and fatal accident occurred at Chat- 
ham last week. TheSuperintendent of the Military Bal- 
loon Constructive Branch of the School of Military En- 
gineering was instructing some subordinates in the charg- 
ing of steel tubes with compressed hydrogen gas to be 
used in inflating balloons on tieldservice. ‘The tubes con- 
sist of steel cylinders 5 ft. long and 4 in. in diameter. He 
had taken one in his hands, when, from some unexplained 
reason, it exploded with terrific force, striking the super- 
intendent in the abdomen and killing him on the spot. 


At the half-yearly general meeting of the Southampton 
Dock Company, Mr. Steuart Macnaghten presided, and 
observed that the decrease in gross earnings in the half- 
year represented a sum that would have given a dividend 
at the rate of 45 per cent. per annum. The number of 
vessels which had entered the dock in the past half-year 
had exceeded by 36 the number which entered in the 
corresponding period of 1884, and the gross tonnage had 
been 1,017,827 tons, or an increase of 13,311 tons. The 
cargoes carried by the vessels had, however, been less by 
14,132 tons. 


In answer to a question asked in the House of Lords 
relating to field-pieces, the Earl of Dunraven stated that 
the muzzle velocity of 40-pounders was 1180 ft. per 
second, and its range at 10 deg. elevation was 3650 yards. 
The muzzle velocity of the 12-pounder rifled breechloading 
field-piece was 1239 ft. per second, and its range at 10deg. 
elevation was 3350 yards. The muzzle velocity of the 
9-pounder rifled breechloading field-piece was 1055 ft. per 
second, and its range at 10deg. elevation was 3100 yards. 
The ranges of the present foreign field guns at 10 deg. 
varied somewhat, but they averaged a little over 4000 
yards. The range of the new 12-pounder at 10 deg. was 
about 4380 yards; 9-pounder, 3250; 13-pounder, 4280; 
and 16-pounder, about 3650. 


The Times states that the Admiralty have authorised 
some important experiments to be conducted at Ports- 
mouth with the object of determining the value of liquid 
fuel for the use of ships of war. There are various sys- 
tems before the world, but the particular system which is 
to be tried is that of Baron Adelsward, which has been 
largely introduced into the French Navy. The coal oil is 
placed in a tank, where it is raised to a high temperature 
by steam from the boiler. It is then allowed to pass to 
the furnace doors, where it comes in contact with a jet of 
steam and is driven into the furnace, which has been pre- 
viously heated in the usual way. The inventor claims 
that his system is suitable for the propulsion of armour- 
clads, but the experiments at Portsmouth will be confined 
to No. 22 torpedo boat. 


Messrs. W. H. Allen and Co., York-street Works, 
Lambeth, have secured an order to supply six sets of 
pumping engines for the North German Lloyd new 
steamers being built by Messrs. John Elder and Co., of 
Glasgow. Each of these enormous vessels are capable of 
developing from 7000 to 8000 horse-power, and are on the 
triple compound principle, with 150 1b. steam pressure on 
the square inch. The centrifugal pumping engines are 
to be capable of discharging 10,000 gallons per minute, 
ard are fitted with compound engines having cranes at 
right angles. Each boat will contain a pair of pumps and 
a pair of compound engines, the pumps themselves being 
capable of lifting direct from the bilge to a maximum 
height of 25ft. These boats will be some of the largest 
and most important that have been built with so high a 
steam pressure as 150]lb. The combined power of each 
set of pumping engines will be 250 horse-power for one 





and store yards and grounds. 
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ENGLISH AND AMERICAN RAILWAY 
SPEED. 


To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of July 31 you point out apparently 
some errors in my paper recently read before the American 
Society of Civil Engineers, title ‘‘ English and American 
Railroads Compared.” When my paper is published in 
full by the Society, you will find the following to be all 
that I said on the speed question. 

‘‘The English passenger trains generally run faster 
than the American, especially for short runs, owing to the 
limited size of the island ; there are no such trains as the 
New York and Chicago, or New York and St. Louis 
expresses, &c. The following Table gives the fastest 
regular trains between terminal stations on the principal 
railroads of each country in August, 1884.” 

The time and! distance I estimated in all cases between 
terminal or important stations, and not between inter- 
mediate or unimportant stations. For example I esti- 
mated the average speed of the ‘‘ Flying Dutchman” 
between London and Bristol, and not between London 
and Swindon. 
the ‘‘ Flying Scotchman” between London and York and 
Glasgow, and not between London and Grantham as you 


did. 


Again I estimated the average speed of | 


among a nation of 450 millions we may reasonably expect 
great results for all concerned. 

Cannot something be done to accomplish this? If so, 
then I think we may anticipate, before long, vast im- 
provements in our trade and commeree. 

Liverpool, August 8, 1885. J. W. C. HALDANE. 





COLLAPSE OF CHATHAM PIER. 
To THE EpiTorR oF ENGINEERING. 

Srr,—In the columns of a newspaper now before me I 
see the following : 

‘Exciting Scene.—On Sunday afternoon (25th ult.), 
shortly after four o’clock, when more thon 300 persons 
were upon the new pier at Chatham, not yet completed, 
the long ‘brow’ leading from the upper portion of the 
structure to the barge or stage, alongside which the Med- 
way Steam Packet Company’s boats come to disembark 
and embark passengers, suddenly oscillated violently, and 
ultimately twisted over in a most extraordinary manner, 
precipitating fully 50 persons—awaiting to go by steamer 
—into the water. The panic amongst hundreds standing 
on the upper portion, and the piercing shrieks, and 
strugglings of those in the water were perfectly inde 
scribable,” &c. 





ENGLISH RAILROADS. 








- . Average Miles 
NT . | Distance. including per Hour, 
Name of Road From To Miles. Stop- including 
| pages. Stoppages. 
h. m 
London and North-Western London Liverpool | 201.75 4 30 44.8 
* €. sis * Glasgow 406 10 0 40.6 
et . - Re Edinburgh | 401 9 55 40.4 
os i Ses ‘ss Holyhead 264 6 40 39.5 
Great Northern = ‘be eo ie Glasgow | 444 10 20 43 
“5 a bie ~ an ‘or | 188,25 3 55 48.1 
* we se Xt ss Edinburgh 397 9 0 44.1 
Great Western ee - oe ae Swansea 216 6 0 36 
¥ es as Me Bristol 118.5 2 36 45.6 
London, Brighton, and South Coast <i Brighton 50 1 15 40 
London, Chatham, and Dover _.. = _ Dover 76.5 1 47 42.6 
Midland = ee mn = i Nottingham 125 2 30 50 
AMERICAN RAILROADS. 
New York, New H. and H. New York Boston , 234 6 0 39 
Pennsylvania ... es “ae Jersey City Philadelphia 89 ry ee 44.9 
ae ee ee a ve rs Pittsburg 443 ll 45 37.7 
“a sea ae ane at re Chicago 911 | 25 15 36.8 
' ’ g y “ 5 40.9 
New York Central and Hudson $ ne ork — rn a . mt 
River .. . ose eee eee Ka Chicago 980 55 30 38.4 
Central of New Jersey Jersey City Philadelphia 90 2 0 45 
Baltimore and Ohio ... Baltimore Washington 40 0 45 53 








My object was to show impartially the fastest average 
speed made by the principal railroads of the two countries 
between important cities. 

Epwarp Bates Dorsey, 
M. Am. Soc. C.E. 

7, Poultry, London, August 8, 1885. 

|The 5 p.m. train from London makes the run to 
Brighton in 10 minutes less time than Mr. Dorsey states 
in his Table, the average speed being thus 48 miles per 
hour instead of 40.—Ep. E.] 


ENGINEERING IN CHINA. 
To THE EpiTor OF ENGINEERING. 

Sm,—In the year 1876 the Woosung Railway was 
opened in China as a mere trial scheme. It proved very 
successful and was expected to have been the commence- 
ment of a gigantic railway system in that country, but 
unfortunately, just at that time, the murder of Mr. 
Margary created disputes between the Imperial Govern- 
ment and our own, and the governor of Nankin, diploma- 
tically squabbling over the little line (nine miles long), 
eventually rooted it out. The engineer of the railway, 
however, said he “‘ was not without hope of making a 
—- introduction of a similar undertaking in course 
of time.’ 








Can any of your readers kindly inform me what is | 


now being done in that country rere engineering 
generally ? Have they been again induced to try another 
railway, however small? What is the state of steam navi- 
gation in that empire? Have many of our engines or 
machines in general been adopted in their manufactures? 
Does the telegraph or telephone, or any other features of 
western civilisation, find acceptance among the Celestials? 
In short, are they much better off in such matters than 
they were a hundred years ago? I never hear of any 
locomotive or steel rail orders emanating from China, and 
if any steamers are built for that country I suppose they 
are for foreign owners. 

It strikes me, therefore, that there isa magnificent field 


for engineering enterprise in that region if we could only | 


et the “‘ Heathen Chinee” to see those things as we do. 


am afraid, however, that it will be rather difficult to | 
accomplish this, and yet it certainly is worth trying again, | 


and I am the more convinced of the necessity of doing so 
on account of the very depressed state of affairs in England 
at the present time. Like Alexander of old we want a 
new empire to conquer as it were with railways, and if 
we can only get them fairly started I have no doubt all 
the other branches of the profession will follow, and 


As several of these “brows” or ‘ bridges” are in use 
throughout the kingdom in the tidal rivers for forming 
the connection between the quays and pontoons, I beg 
to suggest that it would be a very good and kind act on 
the part of one of your Chatham correspondents if he 

oni favour the readers of your valuable paper with a 
description of the ‘‘ brow” in question—such as length 
of span, depth of girders in middle, scantling of flanges, 
lattices, breadth in clear of floor, &c. 

I know you will excuse me for asking to kindly allow 
| such a trivial subject as the description of construction 
| of a simple ‘* brow” encroach on your valuable space, 
when I beg to remind you that these small bridges are 
oftentimes densely overcrowded, in fact, packed with hu- 
manity as ‘‘ sardines in a box,” and for such contingency 
ample strength should be allowed for by the designer. 

Lam, Sir, yours, &c., 
Cork, August 10, 1885. ICHARD HARTLAND. 








NOVEL METHOD OF ERECTING BRIDGE- 
WORK. 


To THE EpIToR OF ENGINEERING. 

Srr,—Your issue of the 7th inst. contains a notice of the 
use of public hydraulic power for rivetting up girders in 
place. It may interest your readers to learn that a 
similar and more extended use of the power from the 
mains of the London Hydraulic Power Company is about 
| to be made at the Charing Cross Railway Bridge exten- 
sion works, Messrs. J. Cochrane and Sons, the contractors, 
having several months ago made the necessary arrange- 
ments with the company. These instances appear to 
mark anew departure in the carrying out of building 
operations in neighbourhoods where hydraulic power can 
be readily obtained ; the ease and quiet of working being 
appreciated alike by the contractors and the public. 

Yours truly, 
Hvusert BLAND. 
Falcon Wharf, 46, Holland-street, Blackfriars, 8.E., 
August 10, 1885. 








GWYNNE v. DRYSDALE. 
To THE EpiToR OF ENGINEERING, 

Srr,—My reply to Mr. Drysdale’s letter, which ap- 
peared in your issue of last week, will be found in your 
| advertising columns, 

Yours obediently, 
JOHN GWYNNE. 
| 89, Cannon-street, London, E.C., August 11, 1885, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 
The number of views given in the Specification Drawings is 
in each case after the price ; where none are ‘mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names 
&c., of the Communicators are given in italics. . 
of —_ may be obtained at 38, Cursitor-street 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaver Lack, Esq. 
The date of the advertisement of the acceptance of a complete 8pe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification 
ive notice at the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


10,945. J. Barrow, Johnstone, Renfrew. Planing 
&c., Machines. (8d. 3 Figs.) August 5, 1884.—The feed is given 
by the action of the driving belt of the machine whilst running 
over the loose pulley of the driving gear whilst reversing the 
machine by the shifting of the belt. This pulley is provided with 
a sleeve keyed to a pulley connected by a belt or strap with a 
third pulley loose on a shaft that, when driven, actuates the feed 
mechanism and gives the required broad feed. The third pulley 
is connected to its shaft by a clutch operated by hand or auto- 
matically. (Accepted June 23, 1885). 


11,893. P. A. Newton, London. i. L. Palmer, New 
London, Conn., U.S.A.) Machines for Shaping Work to 
a Pattern. (6d. 10 Figs.) September 2, 1884.—The essential 
elements of the mechanical movement are a rack in pattern form 
secured upon a pattern board and a toothed pinion engaging with 
the rack, the pinion being universally movable—that is, its sup- 
ports are of such a nature that it is capable of movements in 
directions transverse to each other. As shown, the rack is in a 
horizontal plane, with vertical teeth, and the pinion is mounted 
on a vertical shaft mounted on a carriage free to slide in such a 
manner that the pinion can take up any position in its own 
plane. (Accepted July 3, 1885). 


5311. A. Emanuel, London. Turningand Tapping 
Lathe, (4d. 1 Fig.) April 29, 1885.—The work to be tapped 
is held in a chuck fitted to an adjustable frame which can also be 
raised or lowered by a screw to suit the diameter of the work. 
The tools are mounted in a chuck secured on the * fast” headstock 
nozzle, and thus revolve whilst the work is stationary. (Sealed 
August 4, 1885). 


SMALL TOOLS. 


13,683. J. H. Storey and J. F. Phillips, London. 
Lathe Chucks. [éd. 10 Figs.) October 16, 1584.—The face 
plate is provided with radial grooves and aslot passing completely 
through the plate and situated centrally with respect to the 
grooves, Suitably shaped teeth are formed upon the faces of the 
grooves. The jaws slide in the grooves and bear upon the face 
of the plate, being secured by plates and nuts at the back in the 
usual way. Blocks are also arranged to slide in the grooves, and 
their backs are serrated to correspond with the faces of the 
grooves. These blocks form the bearings for screws by means of 
which the jaws are operated. To set the chuck the nuts at the 
back are first loosened to allow of the blocks being moved along 
the grooves; the blocks are then set approximately in the re- 
quired position, care being taken, however, to set them far enough 
away from the centre, and the nuts are then tightened sutti- 
ciently to make the blocks grip the serrated surfaces. The jaws 
are then caused to grip the work by turning the set screws, and 
the nuts at the back are completely tightened up. This was fully 
illustrated and described in our issue of May 1, 1885. (Accepted 
June 26, 1885). 


11,624. E. Barnes, Birmingham. Screw Spanners 
and Wrenches, (6d. 12 Figs.) August 26, 1884.—The ad- 
justable part of the spanner slides freely upon the fixed part, and 
is operated by means of a screw mounted in the fixed part and 
taking into teeth on the movable part. The screw lies within a 
longitudinal groove running from the top of the fixed jaw, and is 
held in place by a pin taking into an annular groove near its end, 
or by claw-like ends. The head of the screw is sunk within and 
lies nearly flush with the top of the fixed jaw with its edge on 
one side standing above the face. (Accepted June 19, 1885). 


12,232. J. E. Gyde and G. H. Brydges, Birming.- 
ham. Spanners, (4d. 3 Figs.) September 10, 1884.—The 
loose jaw slides freely on the fixed jaw, and is provided with 
ratchet teeth engaging with similar teeth on the front of the fixed 
jaw. At the back of the movable jaw is pivotted a lever having an 
eccentric end bearing against the back of the fixed jaw, so that 
when the handle of the fixed jaw is grasped the eccentric lever is 
drawn towards it, and causes the ratchet teeth of the two jaws to 
be firmly drawn into engagement with each other. (Accepted 
June 5, 1885). 


4078. H. C. Gilchrist and C. Bellamy, London. 
Gas Pliers, &c. j4d. 3 Figs.) March 31, 1885.--One jaw of 
the pliers is constructed with teeth having an inclination towards 
the nose of the pliers, and the other jaw with teeth having an in- 
clination in the reverse direction. The one set of teeth thus act 
contrary to the other set, and prevent all tendency to slip. The 
holes for the different sizes of pipe are joined together. (Sealed 
July 10, 1885). 


PUMPS. 


5496. J. Dow, Lowell, Mass, U.S.A, Duplex Crank 
Piston Pumps. [6d. 8 Figs.) May 4, 1885.—This is a rotary 
pump in which the pump cylinder a and the valve chamber are 
cast in one with a division wall parallel to the end covers, and 
having an aperture concentric with the cylinder. The pistons fg 
working in the chambers are in the form of hollow cylinders have 
suction blades as shown. These cylinders are divided into two 
chambers. One compartment, 1, of the piston f is closed at the 
inner end and open at the outer end to receive the water from a 
suction pipe s connected concentrically to the end cover, and 
the other, 2, ses from end to end of the cylinder so as to 
supply the water to the compartment 1 of the piston 9; the valves 
m 7 are mounted on a shaft ¢ parailel to the shaft e, the shafts ¢ 
and i being geared together so as to rotate at the same speed. 
The valves thus bear against the cylinders of the pistons, and are 
each formed with a recess against the bottom of which the blade 
of the corresponding piston bears. The operation of the pump is 
as follows: The pistons f and gare driven in the direction of the 





arrow by means of a belt and a pulley on the shaft e and draw in 



























































































































































































































































iq 
i 


Aue. 14, 1885.] 





ENGINEERING. 





165 








water from the pipe # as described above, and force it through 





the exit 2, an air chamber being formed in the body of the cy- 
linder a as shown, (Accepted June 19,1885). 


138, H. and H. B. Watson, Newcastle-on-Tyne. 
eg a = Engines, &c. (4d. 5 Figs.) November 
18, 1884.—The valve boxes are arranged on each side of the pump 
barrel, the valve seats being fixed in their places with bolts or 
studs. The valves C are arranged to be easily removable for 
examinaticn or repairs. The columns or air vessels B placed on 
the top of the valve boxes are connected to each other by means of 








a curved cast-iron web having a bearing for carrying one end of 
the crankshaft, and also a slot to serve as a guide for the motion 
block. The steam cylinder is bolted to the top of the columns. 
A distance piece A is introduced in the connection between the 
piston and the pump rods, which, when disconnected, allows the 
pump piston to be drawn out, examined, and refitted without re- 
moving the steam piston and rod. (Sealed July 31, 1885). 


6402. J. R, Maxwell, Hamilton, Ohio, U.S.A. Valve 
Mechanism for Duplex Steam Pumps. (6d. 5 Figs.) 
May 26, 1885.—The valve stem of one cylinder is directly pivotted 
to an intermediate point of a lever having at one end a cylindrical 
swell engaging a grooved collar on the piston rod of the cther 
cylinder ; the other end of the lever is fulcrumed, so that its 
fulcrum point can approach and recede from the valve stem during 
the oscillation of the lever. The valve of the other cylinder is 
operated ina similar manner ; the two levers being disposed in 
planes intersecting one another, and one lever in advance of the 
other, so that they may not interfere. The motion of the two 
piston rods is thus transmitted to the two valves by means of two 
simple levers of cheap construction, without links, levers, rock- 
shafts, or other accessories. (Accepted June 26, 1885). 


9806. J.Imray, London. (La Société Poron Freres, Fils 
et Mortier, Troyes, France). Drawing and Forcing vamp. 
(6d. 6 Figs.) July 5, 1884.—Part of the pipe for conveying the 
liquid is widened out to form cylinders for two buckets working 
on opposite sides of a crankshaft to which they are connected. 
The crankshaft is driven from the outside by toothed gearing, the 
driving wheel having its periphery elongated in opposite directions, 
and the driven wheel being correspondingly hollowed out. Thus 
w iile the driving shaft revolves at a uniform speed, the two bucket 

tons are made to approach and to recede from each other and 

aw and force liquid along the pipe at a uniform flow. (Accepted 
J ine 26, 1885). 

10,989. C. 8. de Bay, London. Screw Fans. ([2d.) 
August 6, 1884.—In fans constructed of more than one screw re- 
volving on the same axis, the screws are formed of diminishing 
pitch, and as their diameter becomes smaller, their number of 
revolutions is increased accordingly. (Aecepted June 12, 1885). 


MINING TOOLS. 


6003. O. Imray, London. (B. A. Legg, Columbia, Ohio, 
U.S.A.) Roc (6d. 9 Figs.) May 15, 1885.—Re- 
ferring to the illustration, the main frame consists of the parallel 
bars A rounded at the top to form connections, and provided with 
screw rods B adapted to receive braces by which the main frame 
can be fastered to the roof and floor of the mine. A supplementary 
frame E, consisting of two side bars curved, as shown, and having 





their upper and lower ends bolted to the side bars of the main 
frame, serves to receive the back thrust from the drill by means 
of a yoke hinged to the frame E, and carrying a screw engaging 
with a rear brace. The su port for the drill is hin in 
the main frame, and is adjustable thereon, The drill is 





secured in the end of the feed screw, which is rotated and fed 
forwards by means of the wheel H, which is free to slide 
on the screw. The feed screw is caused to move longitudinally 
by means of a nut I formed in two parts inserted into a 
sleeve formed in two separable parts. The nut sections are 
drawn in and out of gear with the screw by means of a lever J. The 
wheel H isrotated by the pinion K mounted on a shaft passing 
through the axis of the engine cylinder L, and carrying the piston, 
which consists of a cylinder mounted eccentrically on the shaft, 
Above the cylinder is a steam chest. The lower edge of the abut- 
ment P is forced into permanent contact with the surface of the 
piston. (Accepted June 16, 1885). 


4087. B. A. Legg, Columbus, Ohio, U.S.A. M 

Machines. (6d. 5 Figs.) March 31, 1885.—The stationary bed- 
frame is constructed with parallel side pieces in which slides a 
frame provided with inward projecting ribs and also with the cutter- 
bar and cutters mounted across the front end. The ribs support 
bearings for a horizontal shaft carrying pinions at its outer end 
and connected to the engine shaft. The pinions. gear with racks 
—— from the upper edges of the side pieces of the bed- 
rame and serve to feed the cutters forward. The cutter-bar 
is alsoconnected with the engine and shaft. Two wheels mounted 
loosely on the horizontal shaft and rotating in opposite directions 
are adapted to be se d thereto by clutches so that the cutters 
can either be advanced or withdrawn, the latter movement being 
roe to be quicker than the former. (Accepted June 12, 
1885). 





ROLLING, FORGING, &c., MACHINES. 


11,946. J, Oxley and E. Ward, Sunderland, and W. 
Oxley, Gateshead. Rolling Mills. (6d. 4 Figs.) Sep- 
tember 3, 1884.—The rolling mill is provided with a pair of hori- 
zontal rolls and a pair of vertical rolls so placed relatively to each 
other that the iron is at one pass acted upon first by the hori- 
zontal rolls and then by the vertical rolls. (Accepted June 12, 
1885). 


12,876. C. Ches ht, London. (H. Cheswright, 
Floirac, Bordeaux.) Ro Metals. (6d. 3 Figs.) Sep- 
tember 27, 1884.—A curved guide follows the contour of a pertion 
of the circuniference of one of therolls, and extends preferably 
along less than half the circumference of the roll at the-back, 
sufficient space being left for the pagsage of the article to be rolled, 
The plates are thus fed and received at the front of the machine, 
the rolls being continuously rotated in the one direction. (Ac- 
cepted June 23, 1885). 


11,612, W. R. Lake, London. (Dosme et Cie, St. 
Amand, France.) Machines for Bending and Up- 
setting Metals. (6d. 8 Figs.) August 25, 1884.—The 
machine consists essentially of two tooth rr bined with 
grippers for holding the metal being opera upon, the bending 
being effected by the rotation of one of the jaws around a central 
pivot, the other jaw effecting simultaneously the jumping or up- 
setting of the material by a sliding motion which is imparted to it 
by the piece to which the movable jaw is attached. (Accepted 
June 12, 1885). 


6197. W. S. Harris, St. Louis, Missouri, U.S.A., 
sor Brasses for Rolling Mills. (4d. 8 Figs.) 

May 20, 1885.—The bearings are cast with grooves or recesses in 
them to receive water pipes, or the brasses are cast around the 
pipes. The pipes connect with a single supply pipe for water, 
which may be discharged on the ground. (Accepted June 23, 1885). 


5317. W. Husband, Hayle, Cornwall. Air-Cushioned 
Hammer or Stamper. (4d. 2 Figs.) April 29, 1885.—The 
working parts are pneumatically relieved from the shocks to which 
they would otherwise be exposed in the working of the apparatus. 
Acrank at each end of a shaft is connected to a piston fitting in an 
oscillating air cylinder ted by tr i on a vertically- 
guided sliding frame carrying the stamper head working within 
a coffer. The piston-rod is made in two parts connected by a 
screwed sleeve and a key driven in between the two parts, and 
through the sleeve, so that by altering the width of the key, the 
length of the rod can be varied to raise or lower the head. The 
piston and rod are grooved and packed to prevent leakage. Imme- 
diately above and below the pistons, when the piston is in its middle 
position, in the cylinder are small air holes, so that when the piston 

asses these holes in either direction there is inclosed above or 

elow a cushion of air which is compressed. (Accepted June 19, 
1885). 

5318. W. Husband, Hayle, Cornwall. Air-Cushioned 
Hammer or Stamper. (4d. 2 Figs.) April 29, 1885.—The 
cranks on the ends of the shaft are connected to the trunnions of 
an oscillating air cylinder whose piston is connec’ to the 
stamper head. The forked ends of the connecting rods are secured 
to the trunnions, and the length of the connecting rods is adjusted 
as described in the previous abridgment, the machines being 
similar, except in the above-mentioned particulars (Accepted June 
19, 1885). 

4477. R.T. Knapp, Half Moon Bay, Cal., U.S.A. 
Metal Shearing Machines. (6d. 3 Figs.) April 11, 1885.— 
A falling or steam-driven weight carries one of the shear blades 
so that it passes the other, which is stationary, and upon which 
the plate to be cut may be held. The movable blade is guided by 
vertical uprights, and is combined with a lifting and releasing 
mechanism. (Accepted June 9, 1885). 


12,018. J. P. Binns, Halifax, Yorks. Machines for 
Forging Bolts, Screws, and Rivets. (6d. 2 Fiys.) Sep- 
tember 5, 1884.—The cam shaft operating the dies is mounted in 
bearings on a rocking frame prevented from moving forward by 
lugs and backwards by a hollow casting, which casting is broken 
on excessive strain being applied to the dies, The tools are 
arranged so that the bottom heading tool cannot come in contact 
with the side hammers; the bottom heading tool being mounted in 
a slide at a position above the side hammers. The gripping dies 
are made with three holes or gripping places in them, the addi- 
tional hole being for the purpose of holding the hot iron, and 
when making square-necked bolts the neck can be left a little 
larger so that itcan be better finished in the bottom hole, and the 
bottom heading tool can operate upon the hot iron independently 
and separately from the side h 3. In hi where side 
hammers are not used, the third hole in the dies is used for held- 
ing the forged bolt whilst it is being cut off to the required length. 
(Accepted June 26, 1885). 


4875. W. R. Lake, London. (Russell and Erwin, New 
Britain, Conn., U.S.A.) Manufacture of Nails. [4d. 
2 Figs.) April 20, 1885.—The object is to produce in a compara- 
tively cheap manner nails which when driven into wood have 
greater holding power than those heretofore usually employed, 
and which cannot be withdrawn without the application of great 
force and injury to the wood. A continuous rod or wire is first 
formed with annular circumferential ribs or projections, and is 
then cut into sections which are headed and pointed to form nails. 
One side of each annular rib is bevelled or inclined towards the 
point, and the other side is at right angles to the axis of the nail. 
(Accepted June 5, 1885). 

4878. W.R. Lake, London. (Russell and Erwin, New 
Britain, Conn., U.S.A.) Manufacture of Nails. [4d. 2 
Figs.) April 20, 1885.—A continuous metal rod or wire is formed 














with a spiral rib or screw thread extending throughout its length, 
and is then cut into sections which are headed and pointed to form 
nails. One side of the spiral rib is inclined towards the point of 
the nail, and the other side is at right angles to the axig of the 
nail. (Accepted June 5, 1885). 


6438. 8. Pitt, Sutton, Surrey. (D. C. Mayo, Montreal). 
Hydraulic Presses. (6d. 6 Figs.) May 26, 1885.—The lower 
end of the ram bears against a flexible disc of such diameter as to 
closely fit the bore of the cylinder, and arranged to be raised by the 
force of the water and to return again with the ram. (Accepted 
June 26, 1885). 


5923. G. F. Thom Chester. G the Sur- 
faces of Rolls. . 3 Figs.) May 14, 1885.—The roll is 
operated upon by two or more travelling tools cutting in one direc- 
tion, and returning ata fifteen to twenty times faster than 
the cutting speed, the roll he | oscillated during the operation of 
cutting and during the return being allowed to slip back so as to 
present a fresh place for the next cut at any desired distance 
from the last groove. The roll is carried by bearing parts of its 
own spindle and is c ted to the headstock which imparts the 
oscillating motion to it by an adjustable driving clutch somewhat 
in the form of a compass balance. The oscillating apparatus con- 
sists of a faceplate having bevel teeth cut upon its periphery into 
which gears a worm deriving its motion from the leading screw, 
the number of revolutions of the worm being varied by change 
wheels to give either a quick or slow spiral. The apparatus for 
allowing the roll to slip back during the return of the tools, and 
the means for adjusting and operating the cutting tools, are also 
described. (Accepted June 16, 1885). 


6194. A. F. Link, London. (C. Philippot, F. Schneider, 
and C. Jaquet, Strassbourg). Cutting Grooves on Rollers 
or Cylinders. [4d. 6 Figs.) May 20, 1885.—A number of 
cutting tools are mounted in a circle with their cutter edges to- 
wards the centre of the circle, so that they may be simultaneously 
driven forward or drawn backward by means of nuts and screws 
actuated by a rack and pinion, the rack being movable by hand. 
The number of tools and their relative positions correspond with 
the number and position of the grooves required to be made on 
the roller. (Accepted June 28, 1885). 


GRINDING, CRUSHING, &c., MACHINES. 


6124. J. K. Griffin, Brooklyn, N.J., U.S.A. Reduc- 
ing Ores. (6d.. 3 Figs.) May 19, 1885.—The @hell or case a is 
le preferably of upper and lower sections bolted together at 
the ey pe edges, and is open at the ~~ and revolves beneath 
a cover 0 bolted to the machine frame, and provided with open- 
ings for the e of the material to and from the machine. 
Within the case a is a rotating conveyor ¢ fast on a shaft journalled 
in a tubular sleeve d and a lower step bearing. The shell a and 
conveyor é are rotated independently of each other by the gear- 
ing shown, the shell a rotating twice as fast as, and in the opposite 
direction to, the conveyor e. The conveyor ¢ is divided vertically 
and radially into four passages arranged in opposite pairs, two 
pposite p Ces g ¢ ting with the central passage in the cover 
opening into a hopper containing the substance to be pulverised. 
The edges of the outlets may be.in the form of separate adjustable 

















plates. The compartments & of the conveyor alternate with the 
passage g, and are each divided centrally and horizontally by a 
plate, so that the space above connects with the exhaust pipes o 
and the space below with the passages p. The crude substance 
passes into the passages g, and is discharged by centrifugal force 
against the inner surface of the rotating shell a, but without grind- 
ing effect, until the shell is filled to the edges of the outlets g. As 
the rotation of the shell and conveyor continues, the firm bodies 
of material in the shell and conveyor respectively rotate in oppo- 
site directions, and are solidly ground against each other on a 
well-defined line of attrition outside of the periphery of the con- 
veyor, and within the casing. A current of air is forced down- 
wards through the passages p and under the plates of the com- 
partments k, and sweeps the reduced material from the attrition 
surfaces over the plates upwards through the exhaust pipe o to 
a settling chamber. (Accepted June 30, 1885 

and 


11,111. R. E. Shill, Birmingham. Kibbling 
Pulv Miner: &c. (6d. 4 Figs.) August 9, 1884.— 


This relates to that class of machine in which the material is pul- 
verised between a revolving circular roller path and rollers re- 
volving within and in contact with the roller path, and mounted 
on a quick revolving disc. The material is fed centrally tothe 
machine, and falls on the inclined roller path, is crushed, and es- 
capes between an adjustable ring on the quick-revolving dise and 
theroller path. The roller path is capable of easy detach t, it 
being bolted by T-headed bolts to a slowly revolving disc, and 
revolves on friction rollers. The rollers are capable of adjustment 
by means of screws by which they are adjusted to the required 
distance from the path. An eccentric motion is given to the 
quick revolving disc. (Accepted June 19, 1885). 


9572. J. E. Walsh, London. Set Requinting Feeds 
for Grinding Mills, Purifiers, &c. (6d. 4 Figs.) Jan- 
uary 30, 1884.—The door of the hopper is hinged at its top to the 
front of the hopper, and has a stud, on which slides a weight, pro- 
jecting from it, A cord is attached to the weight and passes over 
a pulley at the top of the hopper, and is connected to the bottom 
of the hinged door, which is thus pulled against the feed roller 
by the leverage of the weight and by the pull ofthe cord. Should 
the door be slightly opened by a flush, both the leverage and the 
pull will be diminished. (Sealed July 31, 1885). 


11,619. E. S. Beaven, Warminster, Wilts. (W. An- 
drews and A. W. Beaven, Christchurch, N.Z.) Automatic 
Self-Regulating Feed for Mills. (6d. 1 Fig.) August 26, 
1884.—A roller arranged at the bottom of thehopperhas a number 
of projections which, as the roller is revolved, serve to throw the 
corn or grain over a check lip into the mill, the cheek lip being in 
front of the roller at the desired distance above the bottom of the 
hopper. It will thus be seen that the material is not fed to the 
machine, until the roller, which is driven from the main shaft 
of the machine, has attained a sufficient velocity, (Accepted 
June 19, 1885). 














166 


ENGINEERING. 








[Auc. 14, 1885. 








HAULING, HOISTING, &c., GEAR. 


5429. E. Heurtebise, Neuilly, France. Hydraulic 
Elevators. (6d. 3 Figs.) May 2, 1885.—The platform is raised 
by means of a plunger sliding in a cylinder to which water under 
pressure is admitted at the bottom. The weights of the different 
ay are counterbalanced by means of an annular piston sliding 

na cylinder and on the plunger cylinder. This piston is ‘con- 
nected by heavy oe Paes over pulleys to weights. The 
water pressure is admitted tothe upper side of the annular piston, 
which is forced down, forcing the water on its underside into the 
plunger cylinder so as to lift the plunger. The chains compen- 
gate for the varying weight of the plunger. When at the bottom 
of its lift, the platform opens a valve admitting water to the 
underside of the piston and opens an exhaust valve from the 
upper side, which piston, if not at the top of its cylinder on 
account of leakage is raised to the top, and afterwards the plunger 
ascends and cuts off the supply of water, leaving the parts in 
position for a fresh i n th rrang t, the 
compensating plunger is linked to two pistons constantly tend- 
ing to force the plunger to its lowest ition and sliding in 
ivotted cylinders, the angle at which they act on the plunger 

ing thus varied with its position. (Accepted June 2, 1885). 

13,412. F. West, London. Cranes. [6d. 4 Figs.) 
June 13, 1884.—The jib and the stay are so connected together 
and secured to the crane post, that the distance between their 
ends at the crane post can be altered by elevating or depressing 
that end of the jib. The stay may also be arranged to travel up 
the crane post, so that the crane can be bodily travelled up and 
down the crane post. The hoisting gearing is secured to the jib, 
which is made of light steel. The gearings for elevating and de- 
pressing the ends of the jib and stay, each consists of a worm 
operating by a handwheel, and operating a pinion gearing witha 
rack on the crane post. (Sealed August 4, 1885), 


1745. C. E. Hall, Sheffield. Elevators or Drive 
@&c. (4d. 18 Figs.) February 7, 1885.—The chain 

consists essentially of a series of independent rectangular links 
each provided at one end with a coupling hook, and at the other 
end with a plain stirrup bar which the hook o_o of the ad- 
adjoining link firmly holds and embraces. Any of the links may 
be provided with side lugs where it is desired to fix any bucket 





tines c are carried by a crankshaft a as clearly shown, and are 
further supported by short suspending rodse pivotted on a shaft f 
furnished with pulleys A, round which the hoisting chains run. 
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or other attachments thereto, or may be pierced, (Sealed August 


4, 1885). 
5813. J. Christie and P. Roberts, Philadelphia, 
U.S.A. Differential Hois' . (6d. 11 Figs.) 


May 12, 1885.—The pulley blocks consist of a frame in which is 
mounted a shaft carrying a large chain pulley by which it is 
operated, a chain drum for the weight to be hoisted, and also two 
toothed wheels cast in one, the wheel being mounted on an 
eccentric part of the shaft, and gearing with the internal teeth of 
wheels secured respectively to the frame and to the chain drum. 





Referring to the illustration, the wheel N secured to the shaft G 
is rotated in the ordinary manner, and rotates the shaft, causin 
the wheel I, which gears with the internal teeth of the fixed whee 
n, to be slowly rotated by reason of its being mounted loosely 
and eccentrically on the shaft. The wheel I rotates the wheel H, 
which is cast in one with it, and the wheel H operates the chain 
wheel M with a’motion dependent on the difference of the motions 
communieated to it by the shaft Gand the wheel I respectively. 
(Accepted June 23, 1885). 


11,672. T. H. Ward, Tipton, Staff. Differential 
Pulley Blocks or es Gear. (6d. 8 Figs.) August 
26, 1884.—-A hand or sprocket wheel having a pinion secured to it 
is mounted so as to befree to revolve upon the shaft upon which 
the ordinary differential pulley blocks are mounted. The pinion 
gears with a — on a small shaft mounted in a sleeve passing 
through the blocks at some distance from their centre, and having 
at its, other end a screw thread on which is mounted a wheel 

earing with a fixed circular rack. On applying motion to the 
Caner sprocket wheel to hoist a weight, the wheel on the screw 
firmly wedges the sleeve between it and the pinion on the other 
end of the shaft, so that it rotates with the shaft. The sleeve is 
prevented from rotating in the opposite direction by rollers 
working in wedge-shaped recesses in the blocks. When lower- 
ing the weight, the hand or sprocket wheel is turned in the re- 
quired direction and the sleeve being prevented from rotation, the 
wheel is screwed off the end of the small shaft and releases the shaft 
from the sleeve, so that the weight is free to descend. As soon, 
however, as the motion of the hand or sprocket wheel is stopped, 
the wheel again secures the sleeve to the shaft and the sleeve is 
prevented from rotating backwards by the rollers. (Accepted 
June 30, 1885). 


5840. W. R. Lake. London. (J. 
and H. White, Mount Holley, N.J., U.S.A.) g 
chinery. (4d. 2 Figs.) May 12, 1885.—The sprocket wheel is 
mounted on a stationary shaft supported in the usual manner, and 
has an eccentric on its hub upon which is mounted a double gear 
wheel, having< ne set of teeth gearing with a wheel firmly secured 
to the shaft, and the other with a wheel carrying the lifting drum. 
The eccentric in revolving gives agyrating or swaying movement 
to the double gear wheel, which, as it engages with the station- 
ary pinion is rotated, and thus operates the lifting drum wheel. 
(Accepted June 23, 1885). 


DREDGING, &c., MACHINES. 


14,166. J. Parker, Hull. Dredging or Excavating 
Machines. (8d. 4 Figs.) October 27, 1884. The digging 
tools employed to break away or loosen the earth to be excavated 
are guided at a fixed part in a curved or straight course, and are 
operated by means of a crankshaft or eccentrics operating on 
their ends, These tools are mounted upon a frame in front of 
an ordinary dredger ladder or upon the lip of a bucket carried by 
acrane. The frame is fitted with a belt or chain of buckets for 
elevating the loosened earth, which buckets are filled by the action 
of the digging tools. The dredger may be fed forward by gear- 
ing acertain definite amount at every revolution of the crank- 
shaft. The feed and main gear are driven by friction power so 
as to obviate all chance of breaking the apparatus should a rock 
or large stone be introduced so as to block the apparatus. Re- 
ferring to the illustrations, the digging tools 6 provided with the 


J. White, New Lisbon, 
S.A.) Hoisting Ma- 


The g belt or carrier J is driven by means of the spindlei 
and wheels k and gearing m. (Accepted July 7, 1885). 


3167. G. Hind, Hull. Single Chain Buckets and 
Grabs for Dredging, Excavating, and Grain Ele- 
vai (6d. 8 Figs.) March 11, 1885.—The illus- 
trations clearly show the construction of the apparatus which 
operates as follows : eee the bucket to be full, and that it is 
being hauled up by the hoisting chain E, the rounded flange D, on 
the frame from which the bucket is supported, in ascending 
presses against the lower flange of a piece C causing it to rise, so 
that the swelling on its upper end passes beyond projections on 
the jaws B jointed at their upper ends to a casing A supported by 
asingle light ordinary chain. The jaws B are thus free to close by 
their own weight, and pass underneath the flange D, so that, if the 
casing A and jaws B be suddenly pulled upwards by means of 
the supporting chain D, they will seize the flange, as shown in 
Fig. 1. The chain E is then slackened, allowing the frame K, 
together with the pivot on which the two parts of the bucket are 
hinged, to descend until it rests on the crossbar H of the bucket, 
when the bucket will be fully opened, and will discharge its con- 




















tents. In this position cranked levers L jointed on the underside 
of the crossbar H engage with shackles O at the top of the frame 
K, the levers being suitably weighted for this purpore. The hoist- 
ingchain isthen slightly lifted and lowered again slowly so as to 
allow the tube C to descend with it to open the jaws B for the 
passage of the flange D, as shown in Fig. 2. It will thus be seen 
that by altering the position of the casing A the bucket can be 
made to discharge at any height. The chain E is lowere? until 
the bucket comes in contact with the material to be hoisted when 
the crossbar H is forced tightly against the top of the frame K by 
the weight of the bucket and frame K, so that the levers L are free 
to leave the shackles O. On again hoisting up the chain E, the barrel 
T, to which it is secured, is first rotated, and acts to tighten chains 
N wound on the barrels R, these chains then drawing the levers 
L out of the shackks O and the frame K, and the pivot of the 
bucket being raised, the bar remains stati 'y, and so closes 
the bucket. Oncontinuing the upward motion of the chain, the 
bucket is completely closed, the parts taking the position as shown 
inFig.1. (Accepted June 19, 1885). 


6416. A.B. Bowers, San Francisco, U.S.A. Dredg- 
ing Apparatus. (8d. 14 Figs). May 26, 1885.—This consists 
of a rotary bottomless bucket excavator wheel of moderate size 
and novel construction combined with a hydraulic transporting 
device of equal capacity, by means of which spoils may be carried 
to a distance of several miles over land or water and across 
navigable channels without interruption of navigation. By means 
of novel feeding devices the earth excavated by the cutting wheel 
and the water delivered therewith are adjusted to the precise 
amount of each necessary for economical working. (Accepted 
June 30, 1885). 


MISCELLANEOUS TOOLS. 


10,232. E. C. Roettger, Brunswick. Continuous 
Acting Centrifugal Drying Machines. (éd. 9 Fiys.) 
July 16, 1884.—This comprises a chamber mounted upon a rotating 
shaft, and composed of two metal saucer-shaped plates juxtaposed 

















so that at their periphery they form a more or less acute angle ; 
the upper plate having a circular opening round the cap, through 
which opening the material to be dried is ted continuously into 
the hine, and a tric opening of variable width being 
left between the plates for the escape of the dried materials. Ke. 
ye | to the illustration, the drying chamber a is mounted on the 
shaft h, and is provided with an ot surrounding the shaft h 
at the top, through which the material to be dried is fed. The 
chamber a is perforated with holes and covered over by a cloth or 
filtering medium, the liquid passing through the holes falling into 

















the trough b. The two parts of the chamber are secured together 
by springs, spiral ribs on one bearing against the other so as to 
leave spaces for the passage of the dried material, Bands of india- 
rubber interposed between the surface allow, by their elasticity, the 
width of the openings to be regulated. These openings may be 
closed by a band of india-rubber which uncovers the slits when 
the centrifugal force overcomes its elasticity. In a modification 
the dried material is removed intermittently, the upper part of 
the chamber being removable without completely stopping the 
machine. (Sealed July 31, 1885). 


4522. T. J. Ashton and J. J. Meltsapiel, Londen. 
and & 


Shap e Cuttin dgee of 
Round-Nosed, Fingle and Double-Angled, Flat, &c., 
Tools. (6d. 4 Figs.) April 13, 1885.—The tool is carried by 


a pedestal mounted on suitable slides so as to be capable of move- 
ment in two directions at right angles to one another, and of a 
circular movement. The pedestal can also be adjusted vertically, 
In grinding, the tool is caused to rotate upon the axis of its curva- 
ture. A reciprocating motion is given to the grinding wheel by 
means of a tangent screw, wormwheel and eccentric or cam, 80 as 
to equalise the wear upon and to maintain the grinding wheel in 
condition for use. (Accepted June 9, 1885). 


12,364. J. Rawlings, London. Cutters of Wood- 
Planing Machines and Grinding the same. (|éd. 4 
Figs.) September 13, 1884.—The cutter spindle is formed with 
two or more helical faces, on each of which a corresponding 
formed cutting blade is bedded, and is fastened in such a manner 
that the blades need not be removed till they want renewing. 
The grinding machine has a swing frame in which an emery wheel 
is mounted ; the swing frame is adjustably counterbalanced, and 
a stopis provided for keeping the emery wheel in proper position 
relatively to the blade to be ground. The cutter spindle is mounted 
in a slide rest having a a which bears against the face of the 
blade, and the cutterswindle is provided with a counterweight for 
holding the blade up against the stop. (Accepted June 23, 1885). 


15,197. E. W. Turner and J. Reynolds, Bloxwick, 
Staff. Combined Circular Rack and Band Machine 
for Sawing Timber. (6d. Figs.) November 19, 1884.— 
The machine is constructed with a band saw and a circular saw 
upon the same bed. The band saw is mounted on two pulleys, 
one fixed upon a shaft working in a vertical frame having a screw 
working in two movable studs fixed upon the frame for the pur- 
pose of adjusting the pulley. The other pulley revolves upon a 
shaft beneath the bed. The circular saw revolves upon a shaft or 
epindle in front of the band saw. A gauge worked by a screw is 
capable of being moved backward, forward, or at right angles, and 
serves also asa guide, (Accepted June 9, 1885). 


10,824. W. H. Burke, London. (Puissant Freres, 
Merbes le Chateau, Belgium). Cutting and Dressing 
Marble, Stone, &c. (6d. 3 Figs.) July 31, 1884.—The stone 
is supported upon a table adapted to be moved in lateral, longi- 
tudinal, and circular courses. A rotary cutter, mounted on one 
end of a shaft having asingle long bearing and capable of adjust- 
ment with reference to the work in hand, is arranged to overhang 
the table from one side of the machine. Referring to the illustra- 
tion, the work is secured upon the table D capable of being 
rotated around a circular way on the saddle C by means of the 
gearing d operated by hand. The saddle C is capable of sliding 
on the table B and is operated by suitable gearing somewhat 
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similar to that used in a planing machine, and may havea quick 
return, the return being effected by the shifting of a belt. The 
table B slides in guides on the main frame A, and is operated by 
two endless screws, bevel gearing g, anda handwheel. The cutter 
holder M is mounted on a shaft supported by a long bearing on a 
frame P rocking on a shaft 9 journalled in bearings in a solid 
block N. The position of the rocking frame is adjusted by means 
of the skew teeth and worm Q operated by hand. The cutter holder 
shaft is operated through the large wheel M? and the pinion on 
the end of the shaft 0. The cutter holder is formed of a series of 
discs of varying diameter strung cn to the shalt, and the blades 
are arranged radially in slots in the discs.. (Sealed July 31, 
1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue SgvERN TuNNEL.—Considerable progrers has been 
made with the works of the Severn Tunnel. The brick- 
work in the tunnel is practically finished: the western 
face of the tunnel is built, and the eastern face has been 
commenced, the ballasting is nearly completed, and the 
greater part of the permanent way has been laid. About 
48,000 cubic yards of excavation still remain to be done 
in the English cutting and about 5000 yards onthe Welsh 
side. Arrangements for the permanent pumping and 
ventilation are being practically carried out. 














dia ath av 
Es pipes, Epa acid 











Ave. 21, 1885.] 


idence bdintbeaioal 








167 





COAL AND IRON AT ANTWERP. 


Coa and iron are represented at the Antwerp 
Exhibition in a somewhat novel manner. The pro- 
duction of ore and of manufactured iron in Belgium 
is of very high importance to this country, kage 
which large quantities of Belgian iron, especial y in 
the form of rolled beams and joists, are imported, in 
successful competition with our own manufacturers. 
This is not, however, the only branch of the iron 
industry in which competition is successful with the 
home manufacture, for we import from Germany 
large quantities of small sections, especially nail 
iron and wire, as well as wire ropes, at prices 
which undersell home makers, but which still 
leave a profit for the agent. This successful com- 
petition cannot be explained by the assertion 
that Continental makers have any special facilities 
which our own firms may not possess, and the chief, 
if not the only cause, lies in the fact that production 
is cheaper on the Continent than in England. It is 
a fact that the Continental workman does work for 
lower—and in many places for considerably lower— 
wages than the Englishman, but he does not appear 
less comfortable or less prosperous, worse fed, or 
worse clad, and he is indeed generally more thrifty. 
Why this is so is a problem the consideration of 
which would lead us far outside the scope of the 
present article—the coal and iron exhibits at 
Antwerp. 

The Collieries Company of the Levant du Flénu, 
at Cuesmes, near Mons, in Belgium, have avery in- 
teresting exhibit, where the visitors can practically 
descend to the bottom of a coal mine and study 
the modes of working. It comprises underground 
headings and workings, which contain the regula- 
tion timbering, sleepers, and rails for the coal 
trucks, the trucks themselves, and the coal in veins 
intercepted by shale and slate, arranged so that the 
visitor, when he arrives at the hoisting gear, which, 
however, is a fixture, cannot well conceive that he 
is within ten yards of the steps that led him into 
the mine. Exposed in daylight, sections and models 
represent the coal strata, while specimens of the 
yarious materials penetrated are shown; the different 
qualities of coal mined and the modes of gaining 
and raising them are also excellently represented. 
Pictures almost of life size show the costumes 
and equipment of the miners, and from these it is 
evident that female labour is still largely used in 

selgian coal mines. The processes of washing and 
screening coal are also represented by excellent 
models, and some fine specimens of working models 
illustrate the various types of hoisting engines used 
in these extensive mines. Long flame coal produc- 
ing intense heat is a speciality of these collieries ; 
it is supplied for kilns and furnaces for burning 
porcelain, faience, pottery, tiles, drain pipes, and 
all kinds of ceramic ware, and also for glass works. 
House and steam coal, the latter for stationary, 
locomotive, and steam-boat purposes, forms, of 
course, a very large proportion of the output, and 
in large quantities coke is made for blast furnace use. 
This firm has certainly the most complete and in- 
teresting exhibit in coal mining, but a very large 
number of other firms have made praiseworthy 
efforts to show their processes of working ; how the 
coal thus gained is treated for a variety of purposes, 
and how even the large percentage of dust is profit- 
ably converted into useful fuel, both for industrial 
and domestic purposes. On the stand of the Char- 
bonnage de Bernissart, Hainaut, are shown small 
briquettes produced by pressure without the use of 
any binding material such as coal tar. They are of 
excellent appearance and very firm and durable. 
Some fine specimens of large coal and coke of 
various sizes, both washed and unwashed, are ex- 
hibited by the same firm. The Société Anonyme 
des Agglomérés de Houille have an interesting ex- 
hibit showing the materials, mode of manufacture, 
and finished specimens of dry pressed briquettes, 
while M. Felix Dehaguin, of Marcinelle, near 
Charleroi, shows excellent examples of hard 
briquettes for railway and other industrial pur- 
poses. Judging altogether by the numerous exhi- 
bits of briquettes in various forms and qualities, and 
for different purposes, it is evident that this form of 
fuel is much in favour in Belgium and France, and 
it certainly has the great advantage over loose coal, 
that it is less dirty and dusty. 

Judging by some perforated briquettes shown by 
M. Jules Mailfert, and specially recommended as 
the so-called Paris fuel, the price of 17s. 6d. per ton 
is not high compared with best house coal, which 
is about 22s. per ton ; hard black blast furnace coal 





onthe same stand is quoted at 24s., and charcoal 
for blast furnaces at from 4/1. 16s. to 5/. 12s. per 
ton. 

In spite of this very extensive production of 
briquettes in France and Belgium, the two countries 
best represented at the Antwerp Exhibition, there 
is no plant shown in operation representing the 
mode of manufacture and illustrating the latest 
development in this important branch of the coal 
industry. 

The Niederrheinisch-Westphalische Steinkohlen 
Bergwerk shows in a special pavilion in the Ma- 
chinery Hall, specimens of their products, sections 
of mines, models and drawings of mining machinery, 
apparatus for hoisting and washing the coal, as well 
as the ventilation arrangements used in the mines ; 
this exhibit is also very interesting and complete. 

Turning to iron and steel we find excellent 
samples of plates, bars, castings, &c., some of which 
have been already mentioned in a previous article 
as being arranged in trophies. John Cockerill, of 
Seraing, shows iron plates of 1 in. and 1} in. thick, 
and 49 ft. long by 3 ft. 6 in. in width ; a light steel 
joist 8 in. high and 216 ft. in length, while several 
steel rails of 180 ft. are also exhibited. 

These specimens were produced on a reversible 
direct-acting rolling mill, and are to all appearance 
of excellent quality. Some very imposing specimens 
of cast-iron rings for shaft sinking are to be found 
in the grounds exhibited by M. Strépy, of Brac- 
quegnes, Belgium ; they are 15 ft. in diameter, and 
weigh upwards of 18 tons each. 

Probably the finest exhibition, however, of iron 
and steel rolled and cast products is in the German 
section of the Machinery Hall, by Gebriider Stumm, 
of Neunkirchener Iron Works, near Saarbriicken. 
An obelisk conspicuous in this exhibit consists of 
various sections of rolled joists, all shown end on 
with polished ends in all four sides of the obelisk, 
which is about 40 ft. high, and in its outlines brings 
out clearly the high quality and fine finish of the 
rolled sections which have been used in building it 
up. The broad base consists of iron sleepers, 
specimens of which are shown by numerous other 
firms, and it always is a matter of great surprise 
among Continental railway men that iron perma- 
nent way has not made more progress in this 
country, while on the Continent it is steadily re- 
placing the old wooden sleeper. There is a model 
on this stand of a set of roughing and finishing rolls 
as used at the Neunkirchen Works for rolling 
mild steel beams, and some specimens of this class 
of work of varying sections are piled up in a 
pyramid, each girder being 42 ft. 6 in. long, very 
smooth and even on the surface, and of excellent 
finish. 

The most instructive feature of this exhibit is, 
however, a very large series of sections of all dimen- 
sions tested at the works under the hammer and 
hydraulic press at a temperature of 50 deg. Fahr. ; 
the full-size pieces of girder iron, or rather steel, 
have been subjected to a variety of tests until in 
each case they have collapsed, and a careful study 
of these failures would probably result in the more 
judicious use of rolled sections for constructive pur- 
poses. A little pamphlet published by the firm gives 
full particulars of the tests and the final results. 

Close by is the stand of the Dillinger Hiitten- 
werke, at Dillingen, on the Saar, a firm making a 
speciality of armour plates and exhibiting some 
specimens : a straight compound armour plate 18 in. 
thick, one similar plate bent cylindrically, and a 
mild steel plate curved to a sector of a globe. 
Boiler plates are also one of the leading manufac- 
tures of this firm, and they show a good variety of 
these, the largest specimen being a circular plate 
11 ft. 6 in. in diameter and 1 in. thick. 

A good selection of welded tubes for boilers and 
well linings up to 15in. in diameter are shown by 
Messrs. J. P. Piedboeuf et Cie., of Diisseldorf, as 
are also boiler plates, plain and flanged, by the 
affiliated firms of Piedboeuf, Dawaus, et Cie., of 
Diisseldorf. Near by is the stand of Mr. W. Fitzner, 
of Laurahiitte, Silesia, where the finest specimens 
of long welded wrought-iron tubes up to 18in. in 
diameter, T-pieces, boiler domes, &c., may be seen. 

Of medium sized castings the best collection is 
that by] Messrs. Rud, Bécking, et Cie., who like 
many other exhibitors have arranged a trophy to 
give prominence to their very varied cast products, 
which are mostly of circular form, such as pipes up 
to 3 ft. 4 in. in diameter, T-pieces with cylindrical 
and globular bodies, and a large variety of cast-iron 
vessels for all sorts of purposes. Columns, cande- 





labras, street lanterns, brackets, and all kinds of 





builders’ ironwork of good designs are also exhi- 
bited, and are all of excellent quality. Of the 
interesting collection of Messrs. Schulz, Knaudt, 
and Co. we shall have something to say when 
speaking of boilers at the Antwerp Exhibition. 


THE GLOBE WORKS, LINCOLN. 

Tue works of Messrs. Robey and Co. — the 
Globe Works as they are called—were amongst 
those visited by the members of the Institution 
of Mechanical Engineers during their recent 
meeting at Lincoln. They cover a large extent 
of ground close to the Great Northern Railway 
Company’s lines and comprise a number of shops 
and buildings of various kinds suitable for the 
many operations carried on at these exten- 
sive works. The greater part of the materials 
used are brought in at the north-east corner, from 
whence lines of rails are laid to the various shops, 
thus facilitating the distribution of the materials 
that have to be worked up. Near this corner is 
situated the foundry, whichisan excellently arranged 
department of the Globe Works. Two cupolas are 
placed in the middle of the floor, and there is a 
smaller cupola in the same central line as the other 
two but about one-quarter of the whole length of 
the shop from the end. A gallery connects these 
with the platform at the end of the foundry, where 
the materials are brought in. The cupolas are all 
on Swain’s principle and appear to give great satis- 
faction, the foundry manager speaking very highly 
of their efficiency. The largest, which is 3 ft. in 
diameter between the tuyeres, will melt six tons of 
metal an hour, the next, 2 ft. 6in. between tuyeres, 
four tons; these have each four tuyeres. The 
smaller cupola will melt 13 tons an hour. The 
latter is for special mixtures and is used mostly 
for cylinders and slide valves. The blast is gene- 
rated by a No. 6 Roots blower driven by a vertical 
8 horse-power engine. It is conveyed to the furnaces 
by a12 in. iron main running along the gallery over 
which the materials are brought. The blast is dis- 
charged into an annular chamber made of wrought 
iron which is let into the cupola just below the 
charging hole, and in this way gets dried and 
slightly warmed before it passes to the tuyeres. 
These cupolas have double bottoms, a receiver being 
placed at the side of each one into which the metal 
flows as it melts, and from whence it is tapped in 
the usual way. The blast follows the metal into 
the receiver, escaping by a pipe on the top. It is 
directed in such a manner that it eddies above the 
molten metal, and this, it is said, has a considerable 
effect in improving the quality of the latter. We 
understand that the second-size cupola has melted 
26 tons of pig in one afternoon, which is cer- 
tainly heavy work for a furnace 2 ft.6in. in dia- 
meter and must have required hard blowing. 

The heavy castings are made in the west side of 
the foundry and the lighter ones in the east bay. 
On the heavy side the rails run into the shop, 








jand there is a 12-ton overhead travelling crane 


worked by a square shaft, the engine being placed 
above at the end. This commands the whole of 
the middle bay. There are two jib hydraulic cranes 
at the other end. At the side are two small hand 
cranes and two other hand cranes in different parts. 
The ladles vary from seven tons downwards, and 
the cupola can be tapped from either side, but by 
cranes and rails the metal can be moved from any 
one part of the shoptoanother. At the end of the 
foundry are seven drying stoves, each having rails 
running into them. These are heated by gas. 
There is also a sand-kiln heated by gas. To make 
this gas there are two Wilson preducers close by. 

Outside at the north end of the foundry are bays 
for sand, coke, and other materials. In front of 
these are two mixing mills and a riddling machine 
driven by a 12 horse-power engine. The metal 
store is placed near here, and is fitted with a pig 
breaker and other appliances. From here a 
hydraulic lift connects with the gallery leading to 
the cupolas over which all material is carried. 

Passing back to the foundry again on the east 
side is a bench for plate moulding, and here also is 
one of Whittaker’s wheel moulding machines for 
toothed wheels. The rumbler used for fettling the 
castings is on Hethrington and Co.’s plan in which 
the support is all on the outside, no central bar 
being used. This is said to be a considerable ad- 
vantage. 

On the west side of the foundry are the principal 
pattern stores which are heated by steam, and 





beyond these is the store for iron patterns. The 
pattern shop beyond has the usual tools and 
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These shops are fitted with the electric | well. It is divided transversely into several bays 
| lettered consecutively from A to H. All material 

We now pass to the boiler shop which is also lit | is brought in over rails into bay A at the east end, 
by electricity, the Sun lamp and Brush machine | and the plates are laid out in separate positions 
being used in combination and found to answer | according to the size of the bvilors they are intended 
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light on the Brush system. 





LAMP FITTINGS. 
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to construct. The plates fare purchased approxi- 
| mately to the size required for working. Having 
been marked out they are taken to the punching 
and shearing machines in bay B. These are both 
| by De Bergue and by Cameron. When the plates 
| have been sheared they are taken to an edge planer, 
| and from thence to the machine which punches out 
| the mud holes, either round or oval, and after that 
they are carried to the rolls. In this bay there are 
also a lathe and two drills. At the north end of 
bay B there is placed the hydraulic flanging press 
fitted with a suitable crane, and the furnaces 
attached to it. The waste heat from these furnaces 
is used for raising steam in three boilers, which 
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supply steam for the engines (that drive the’ ma- 
chine tools and other purposes. These engines are 
vertical with overhead cranks coupled direct to the 
line shafting. In bay Bthe vertical boilers are all 
plated up ready for rivetting. Here is a lever punch 
specially designed for vertical boilers and two edge 
planing machines. Movable cranes are fitted to all 
the punching machines. 

In bay C the tube-plates are bored for the tubes, 
there being here two single machines and one double 
one used for this purpose, while on the same line of 
shafting is a large radial drill for general work. The 
double tubeplate boring machine is a special tool for 
the job made by Messrs. Dean, Smith, and Grace, of 
Keighley. It has two radial arms and one table. 
Next to this is a self-acting machine for drilling fire- 
hole rings, and beyond this again a pair of 8 ft. 
bending rolls. The shafting that drives the machines 
in this bay has a Baker’s blower for smiths’ fires 
coupled to it direct. In this bay there are also two 
heating furnaces for frames, &c. Near them is a 
double horizontal punch designed for punching 
holes in flanges of boiler fronts, saddle plates, angle 
iron rings, vertical firebox tops, &c. There is also 
another Cameron punch and a large radial drill for 
drilling barrel shells in position. In bay C all boilers 
are built up excepting the verticals. Bay D is set 
apart for rivetting. Here are three of Tweddell’s 
stationary hydraulic rivetters, one with a 6 ft. gap. 
These are all served by overhead hydraulic travelling 
cranes on gantries, each of a capacity of four tons. 
In this bay there is a row of smiths’ fires, and a 
machine for cutting oval manholes. There are two 
double rivet furnaces for large machine rivets fitted 
with vertical boilers above for utilising the waste 
heat. In bay E all the hand rivetting is done, but 
as over 95 per cent. of the boiler work in this es- 
tablishment is machine-rivetted, the machines are 
now encroaching on this bay also. There is here a 
portable hydraulic rivetter slung on a travelling 
crane. This is used especially for firebox bottoms, 
fireholes, and tubeplates. The rivet furnaces 
are of cylindrical form with water boxes. In 
this bay the accumulator is placed, while at the 
end of this and the adjoining bay a row of 
angle-iron fires are situated. In the next bay F 
all the rivetting is done on the large Cornish and 
Lancashire boilers, and here also all boilers are 
tested by water. A 15-ton travelling crane runs 
from end to end. There is a large Tweddell’s 
rivetter, above which is a tower for taking very long 
boilers, fitted with a hoist by Messrs. Fielding and 
Platt. Near here is a large rivet furnace with a 
vertical boiler above, and close to this again is the 
rivet-making furnace and machinery, which is by 
Messrs. Butterfield and Co., of Keighley. Bay G 
is laid out for light work, such as smokeboxes, 
funnels, &c., and for small boilers. Here there 
are the necessary tools and appliances, and the 
hydraulic pumps for supplying power to the rivetters 
are also in this part. Bay H is used for storage 
purposes. 

The general smiths’ shop forms part of the same 
building as the boiler shop. Here there isa balling 
plant, where all the scrap thst is produced on the 
works, and some which is bought, is worked up. 
There are eight steam hammers in this shop, rang- 
ing between Scwt. and 30cwt. There are three 
furnaces, and also a set of rolls in which the bar 
iron required is rolled from $in. upwards, and of 
any section. These rolls are driven by a pair of 
40 horse-power horizontal engines with expansion 
gear. In the same engine-house—which, by-the- 
by, is a model of neatness and order — is a 
16 horse-power vertical engine for driving the 
machinery in the shop. There are forty smiths’ 
fires, which are driven by two Root’s blowers 
placed in the roof and coupled direct to the line 
shafting for the machine tools. Amongst the latter 
are four vertical drilling machines on one pillar, 
a Horsfall’s nut and bolt machine of recent design, 
by Greenwood and Battley, and another older ma- 
chine. Near to this is a Ryder swaging machine 
with a central screw four-tup drop hammer, by 
Messrs. Gregson, Brown, and Son, of Middleton. 
One of Messrs. Smith and Coventry’s nut tapping 
machines is placed close by. This is one of the 
lately designed machines into which some improve- 
ments have been introduced. Thereare six vertical 
spindles, and the nut to be tapped is held up in 
a nut carried on a bracket, the latter sliding on a 
couple of circular guides. The work is fed up by a 
balance weight, and the tap drops through when 
the work is done, the spindle being smaller than 
the thread. 





There are also in this department a set of rolls 
especially for rolling tyre bars, a hot iron saw, a 
furnace for heating wheel hoops,one of De Bergue’s 
combined machines for cutting angle and bar iron, 
shearing plates, and punching, besides one or two 
olivers, and some other tools. The arrangement 
for bending cranks, although somewhat primitive, 
is ingeniously devised. The ordinary blocks are 
used, the bar from which the crank is to be formed 
being strapped to the form as usual. There isa 
large drop hammer, worked by a steam cylinder in 
the roof, and this bends the crank roughly to shape. 
A swinging monkey then sets the arms square in. 
The monkey is worked by a large wooden power- 
driven wheel, the rope which swings the monkey 
being attached to the centre ; when it is required to 
bring the apparatus into operation, the wheel is 
caused toturn, and the rope is guided intoa groove 
raised on the face of the wheel, this groove forming 
a volute starting near the centre, and expanding to 
the periphery of the wheel. At its outer end the 
groove falls away to nothing, and thus as it revolves 
the rope is slipped out and allows the ram to swing 
on to the crank end, and forcing the latter into the 
corner of the block so as to form the crank. 

Over three of the smiths’ fires are placed large 
steam receivers, which have the flue which carries 
off the smoke and gases from the fires running 
through them. These act for reheating or drying 
the steam used in the steam hammers, which are 
placed, as is usually the case, some distance from 
the boilers that supply them. This arrangement 
has been found very advantageous in many ways, 
and works without any attention. 

We now pass to the large fitting and turning 
shop, which is divided into two departments. We 
will take the south end first, where there are a large 
number of machine tools of all kinds. The first to 
be noticed is an automatic dividing machine for 
cutting gear, by Messrs. Butterfield and Co., of 
Keighley. The system of boring crosshead slides 
and stufting-boxes, and turning the flange on the 
end of engine bed which forms the cylinder end, is 
worth attention. A machine, consisting principally 
of a central shaft, is driven by a differential worm 
gearing. This is attached to the engine bed that is 
to be operated on. The main brasses are put in 
position and these serve as a guide for a short arm 
standing out accurately at right angles to the boring 
bar. In this way it will be seen that the parts to be 
bored must necessarily be square to the axis of the 
crankshaft when the latter is put in position, sup- 
posing of course that the tool be correctly made in 
the first place. In performing the various opera- 
tions the first thing is to drill the hole in the stuf- 
fing-box ; this is done by a twist drill, and it acts 
as a bearing which takes the outer end of the boring 
bar when the heavier work of boring the slipper 
guides is being performed. The boring bar is then 
carried through the gland box, and a suitable cutter 
having been attached, the upper side of the flange 
is faced truly square, so that the cylinder will be set 
with its axis inaline with that of the guide sur- 
faces, and therefore at right angles to the crank 
axis, supposing the cylinder itself to be correctly 
turned. Beds for all sizes of engines from 8 horse- 
power to 60 horse-power are prepared in this way. 
The tool itself is far less costly than ifa substantial 
machine were used, for the engine bed itself forms 
the standard for the gear which acts on it, and the 
correct principle is followed out of performing 
as many operations as possible without shifting 
the work. It is by acting on this principle which 
is coming more and more into vogue in the 
present day with the largest firms of engine con- 
struction, that accurately working engines can be 
erected without careful and costly marking out, 
which even in the best cases is not always to be 
depended upon. 

Amongst the other tools in this department 
we noticed a screw-cutting lathe with a leading 
screw about 26 ft. long, a pair of large shaping ma- 
chines, and a special tool for boring the framing of 
horizontal roller mills. In the latter there are eight 
bearings, and it is important that these should be 
exactly parallel, so that the pedestals are all bored 
and faced ready for the brasses at one setting 
without being shifted in the machine ; in this case 
again following out the principle already referred 
to. Another fine tool in this section is a planing 
machine which will take pieces 22 ft. long and 
6 ft. Gin. square. There are four tool-boxes and a 
double rack. : 

Passing to the next department in this building 
we notice first a treble-geared flywheel lathe, which 





re | 
will take work up to five tons in weight ; turning 
surfacing, and boring at one time. Close by is a 
similar tool by Messrs. Ambler and Dickinson, of 
Keighley. There was also a vertical machine by 
Messrs. Hind and Son for chasing the thread on 
wheel naves. This machine can be adapted for 
boring vertical disc heads by shifting the cutters 
and spindle. Close by is a lathe with a power ar. 
rangement for extending the bed. There are a 
large number of other machine tools of all kinds in 
this department, including stud lathes, by Messrs, 
Smith and Coventry ; a horizontal boring machine 
with double headstocks, for taking four cylinders 
at once, and nut-shaping machines of various types, 
For lighting the whole of this building there is an 
installation of electric lighting, the motive power 
being a 10 horse-power and a 6 horse-power hori- 
zontal engine. The Brush machine was originally 
used, but this has been replaced by an Edison 
machine. In the gallery attached to this shop are 
placed the light machine tools including lathes of 
various descriptions, shaping and planing machines, 
slot drills, &. 

At the side of the machine shop is the erecting 
and testing department for fixed engines, which is 
served by two overhead cranes running the whole 
length. Here another gallery is being erected in 
which light tools will be placed. Adjoining this is 
a shed for testing portable engines under steam, 
and beyond this again a new painting shop is being 
laid out. The other departments on this side of 
the works, such as the brass foundry and other 
shops, are of the usual description. 

On what is known as the ‘‘ machine side” of the 
works thrashing machines and other articles of this 
nature, which require a good deal of wood in their 
construction, are made. There is a sawmill with 
the usual appliances driven by a 30 horse-power 
engine. Next to this is the smiths’ shop and 
turnery where the ironwork for this department is 
prepared, the lightest tools being placed in a gallery 
above. There are also on this side a tin-smiths’ 
shop and various other departments, which call for 
no especial notice. 





MR. CRAMPTON’S MODELS AT THE 
INVENTIONS EXHIBITION. 

THERE has lately been added to the display at 
the Inventions Exhibition a stand which excites 
great interest for two very opposite reasons. In the 
first instance it recalls the past, the time before the 
Great Exhibition of 51, which is now ancient history 
in engineering chronology, and shows how acapable 
mechanical mind, unfettered by tradition and con- 
ventionalism, can leave the beaten path of construc- 
tion and produce a novel design which during more 
than thirty years has held its own with none but 
the slightest modifications, and that in spite of un- 
limited ridicule. And then, passing by the present, 
it presents a scheme for the development of future 
engineering enterprises, such as if carried out 
would work a wonderful change in one of the most 
tedious and uncertain operations which falls within 
the province of the railway engineer. We allude 
to the exhibit of Mr. T. R. Crampton, whose name 
is well known, we imagine, to all our readers. The 
stand contains a model of a locomotive designed in 
1843, a piece of the first submarine cable ever laid, 
and a small-sized tunnelling machine in working 
order. The locomotive is of a type never now seen 
in England, and one which excites the wonder of 
every Briton as soon as he lands in France. Very 
often this feeling is mixed with not a little con- 
tempt at what is considered to be the fantastic de- 
sign of the foreigners, and many who have ex- 
pressed their opinions very freely in this respect 
will be surprised to learn that the object of their 
criticism is due to an English engineer of eminence, 
and that in spite of the objections which rise natu- 
rally to every one’s lips, it has created and main- 
tained the very excellent express service from 
Calais and Paris, and that after a trial of thirty-six 
years, during which time there has been ample 
opportunities of forming comparisons on all bases 
with other locomotives, it still maintains its place. 
For the benefit of those who are not familiar with 
engines used on the Northern of France Rail- 
way we will describe its salient features. It has 
outside cylinders working on to a driving axle 
placed behind the firebox. The shaft has bearings in- 
side the wheels, which are 7 ft. in diameter. At the 
end of each crank-pin is a second or overhung crank 
upon which the two eccentrics are keyed, the straps 
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 y connected to the valve spindle through a link 
poo manner. Thus the whole of the gear 
js external, and every part is accessible for oiling 
and wiping each time the train stops, there being 
nothing inside the inner frames except the boiler. 
Of course the gear is very much overhung, but Mr. 
Crampton took special precautions to compensate 
for this disadvantage. He made the crank axle 
bearings 7} in. in diameter and 8} in. long, an 
unheard-of size at the date of which we are speak- 
, and he fitted the axle-box guides with a wedge- 
piece of extra large size so that there might be no 
appreciable slack. The boxes were close to the 
driver’s hand on each side of the footplate, and could 
be adjusted with the greatest facility. The firebox 
and boiler barrel were made flush with each other, for 
the first time in locomotive practice, and the heating 
surface was unexampled in its extent. The centre 
of gravity was exceedingly low, little higher than 
the tops of the cylinders, and therefore there was 
great stability, which was a greater recommen- 
dation at the time when the battle of the gauges 
was raging, than now. The design was got out for 
the inauguration of the express mail service to Paris, 
and it took root in France so firmly that it has been 
adhered to ever since. Whether there is something 
in the French system of working, or in the con- 
ditions of the line, or in the Latin mind to which 
this style of engine is peculiarly suitable, we do not 
know, but it is certain that a design that never re- 
ceived serious consideration in this country achieved 
a great and immediate success across the Channel. 

“Next tothe engine there is a short piece of sub- 
marine cable with a bad kink in it. It bears a 
notice to the effect that it has been tested by Mr. 
Gooch, electrical engineer to the Exhibition, and 
has been proved to be electrically perfect. This isa 
piece of the first sheathed submarine cable ever 
laid, and—a fact which increases the interest ten- 
fold—of acable which is working to-day between 
Dover and Calais. We use the words ‘‘ sheathed 
cable,” because a gutta-percha covered wire had 
been laid some time before, but as both operations 
were conducted by Mr. Crampton, the former in no 
wise detracts from the credit of the latter. Re- 
membering the numerous failures there have been 
in cables, the fact that the first attempt was a com- 
plete success adds greatly to the credit of the 
author of the project. But there were many 
circumstances connected with the case which must 
raise our appreciation of Mr. Crampton’s skill 
as an engineer, and of his foresightedness as 
a financier. At the time the matter was definitely 
put into his hands, the concession was within seven 
weeks of expiring ; the public had been appealed to 
for funds, and had only responded to the extent of 
3001., and the whole matter must be dropped, so 
the solicitors. said, unless Mr. Crampton would 
himself find half the capital—10,000/.—and assume 
the entire responsibility. Astonishing to relate, he 
undertook to do both, and within the time stated 
he designed the cable and machines to make it, 
coiled iton board ship, laid it, and sent the first 
messages through it at the very hour that the Queen 
was formally closing the Great Exhibition, which it 
was supposed would bind us in chains of brotherly 
kindness to all the nations of the world. It may 
well be believed that Mr. Crampton’s achievement 
did quite as much for the furtherance of this object 
as the fair in Hyde Park, for his success kept alive 
the belief in submarine telegraphs through a very 
dark period which followed. The next three cables, 
laid from England to Ireland, were failures, and 
had it not been that there was the link across the 
Channel to point to, the voices of those who pro- 
nounced the whole affair an impossibility would 
have overpowered for years the counsels of those 
who held that there was no difficulty in the matter 
which could not be met by mechanical skill. The 
story of the laying of the cable is worth relating. 
The Government favoured the undertaking so far 
as to place their ships at the disposal of the direc- 
torate. But the boon was by no means so great as 
it appeared, for no vessel provided with steam 
power, and such were not numerous in the Navy at 
thattime, had accommodation for the cable, while the 
objections to a sailing vessel were most obvious. 
Time, however, was pressing, and expense an object ; 
consequently the Blazer, a gunboat from which the 
engines had been removed, was chosen and towed 
round to Millwall with her side towering out of the 
water to a tremendous height. The cable was 
placed on board of her, and she was taken round to 
Dover, from whence on the last day but one of the 
concession, she was towed out at dawn by a tug 
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escorted by two other steamers. For a time all 
went well. But before more than half the journey 
was accomplished the weather changed, and it blew 
half a gale. Shortly the tow rope snapped, and the 
vessel with all the staff on board was left helpless 
in mid channel. The brakes were screwed down in 
the hope that she would ride to the cable as to an 
anchor, but they were notsufficiently powerful forthis 
purpose, and the ship slowly drifted down channel, 
paying-out the line as she went. With immense 
ditticulty another hawser was passed to the tug, and 
the voyage resumed, this time more successfully. 
Four miles of extra cable had been provided to 
allow for slack, but this was more than exhausted 
by the unlooked for detour, and when within half 
a mile of the shore, near Cape Grisnez, it was found 
that practically all the cable was paid out, and that 
darkness was coming on with the whole squadron 
lying off a lee shore. The steamers could, of 
course, take care of themselves, but with the 
Blazer it was different. She was anchored, and as 
the staff transferred themselves for the night to the 
tender, the pilot, surveying her tall side stand- 
ing up like a church, remarked that most probably 
they would find her ashore in the morning. But 
Fortune relented; the wind went down, and at 
dawn the Blazer was still holding on. A piece 
of gutta-percha covered wire was spliced to one 
of the conductors and carried ashore, and thus 
telegraphic communication between England and 
the Continent was completed within the specified 
time, and in face of enormous difficulties. In 
a short time an extra length of cable was made and 
joined to the end, while the long deviation was 
cut out, and the whole rendered perfect, as it still 
remains. 

The third exhibit is the tunnelling machine. 
This is designed chiefly to act upon soft materials, 
such as compact clay, chalk, and sandstone, which 
could not be economically attacked by drills and 
explosives, the principal feature being that the 
cuttings are reduced to a small size, and are trans- 
ferred by water carriage to the base of the shaft, or 
the foot of the incline, by which the tunnel is 
entered. The machine itself is exceedingly simple. 
It consists of a faceplate rather less in diameter 
than the tunnel or heading which is to be driven, 
and armed on its front side with rotating steel 
cutters of the kind which have been rendered 
familiar by the apparatus sold for turning up grind- 
stones. These cutters are so disposed that they 
clear the entire circle of the face as the machine 
revolves, and remove it in thin shavings. Each 
cutter hasa double water supply, one part spreading 
over its face, and the other over its back in a thin 
disc at considerable velocity, and these combine 
to wash off the cuttings as they leave the face and 
to keepthe machine absolutely clean. The rate of pro- 
gress naturally varies with the material acted upon, 
but with chalk and substances of similar hardness 
it is zz in. per revolution, whence it follows that the 
cuttings are exceedingly fine, and that by the time 
they have reached the floor they are reduced to a 
pulp or cream, which can be pumped or otherwise 
dealt with in pipes without any difficulty. Should 
a much coarser feed be adopted, the pieces can be 
reduced to the requisite size by elevating them 
into a kind of rumbler, in which their friction as 
they roll over one another soon brings them to the 
required consistency. The machine itself is driven 
by a three-cylinder hydraulic engine, supplied with 
water under pressure, the exhaust serving to mix 
with the spoil and render it fluid. Specimens of 
grey chalk are shown at the Exhibition which have 
been cut at the rate of five yards forward per hour, 
the power used being at the rate of 1.2 horse-power 
per cubic yard per hour. Sandstone taken from 
the Mersey Tunnel is also to be seen which has been 
cut at the rate of 1.5 yards forward per hour with 
4 horse-power per cubic yard per hour. 

But although the machine itself is novel, it is 
not so much the method of cutting away the rock 
as the mode of disposing of it around which the 
interest of the invention centres, especially when 
considered in relation to large and long tunnels. 
If a tunnel of great length is to be completed in a 
moderate time, the work must be driven forward at 
arapid speed. But this entails an immense circu- 
lation of spoil outwards, and of brick inwards, and 
all this in a cutting impeded with timber, and 
filled with men. For instance, the advance of one 
yard forward per hour in a 36-ft. tunnel would 
necessitate the removal of 113 cubic yards of chalk 
per hour, and if to this be added 50 per cent. for 
contingencies and stoppages, provision would have 








to be made for the removal of 170 cubic yards of 
débris per hour, equal in weight to 250 tons, a 
greater quantity than is lifted in two of our largest 
collieries together, even with their large winding 
engines and enormous speeds. Or to put it in another 
form, there must pass down the tunnel a train of ten 
wagons every seven minutes, together with one of 
the same size returning empty. However, accord- 
ing to Mr. Crampton’s system, the chalk would be 
mixed with six times its bulk of water, and would 
be sent back by a 20-in. pipe either under the action 
of gravity or of a pump, leaving the entire road 
clear for the men who were laying the brickwork. 
The water required for driving the machine would 
be amply suflicient for mixing with the débris, and 
would be delivered at 700lb. pressure along a 
12-in. pipe, ending in a telescopic piece long enough 
to allow of a day’s motion. This joint would also act 
as a ram to move the cutting head and the other 
appliances forward, a rack and pinion or a screw 
feed regulating the motion. 

Those who care to pursue this subject further 
and learn the details of a scheme of its application 
to cutting the Channel Tunnel, will find an illus- 
tration of the plant at page 42 of our thirty-fifth 
volume, together with a lecture delivered by Mr. 
Crampton before a meeting of the Institution of 
Mechanical Engineers, at Leeds. 








ENGINES OF THE S.S. ‘‘ METEOR.” 

WE give on the next page a perspective view of 
the engines of the s.s. Meteor, built last year at the 
Goss Marine Engine Works, Bath, Mobile, U.S.A., of 
which works Mr. Charles E. Hyde is the superin- 
tendent. These engines have a special interest, they 
being, we believe, the first set of triple-expansion 
marine engines built in the United States. 

The Meteor is a vessel 150 ft. long on deck, with 
20 ft. beam, and 12ft. 6in. depth of hold, while her 
length and breadth on load-line are 132ft. and 18 ft. 
respectively, and her draught aft 12ft. Her model 
is very peculiar, having fine horizontal lines but great 
dead rise, making her diagonal lines exceedingly hard 
for her displacement and her immersed surface also 
large. She was built some two and a half years ago 
to carry out the ideas of an inventor, and was fitted 
with engines which proved an utter failure. The hull 
and boiler being all right, however, it was ultimately 
decided to re-engine her, and this work being placed 
in the hands of the Goss Marine Engine Works, the 
engines we now illustrate were designed and built. 
We may say that the space available for the engines 
was very cramped, being only 13 ft. long by 10 ft. 
wide, and just high enough, with the proportions of 
engines adopted, to admit of the top cylinder covers 
being taken off without fouling the deck beams. 

As will be seen by our perspective view, the engines 
have the three cylinders in line over the crankshaft, 
the diameters of the cylinders being 15 in., 23} in., 
and 374 in. respectively,.’and the stroke being in all 
cases 26in. The high-pressure and intermediate cy- 
linders have piston valves made without packing rings, 
while the valve of the low-pressure cylinder is an ordi- 
nary double-ported slide. ‘The valves have a travel of 
7 in., 8$in., and 5in. respectively, while the respec- 
tive steam port areas are 18, 38, and 70 square inches. 
The cylinders are not steam jacketted, but are care- 
fully covered with hair, felt, and lagged with black 
walnut. The framing is of very neat and substantial 
design, as will be seen from our perspective view. 

The air-pump is worked by rocking levers from the 
low-pressure crosshead in the ordinary way. When 
the Meteor came into the hands of the makers of the 
engine under notice, it was found that there was in 
the vessel a surface-condenser of the usual construc- 
tion, containing about 1400 square feet of tube surface, 
and although this condenser was larger than was re- 
quired it was decided to retain it. The condenser was 
placed athwartships between the engines and boiler, 
and a centrifugal pump with 5 in. discharge pipes, and 
a fan 203 in. in diameter was put in to circulate the 
condensing water. This pump is driven direct by an 
engine with a steam cylinder 6 in. in diameter by 6in. 
stroke, and it is found that at a speed of 120 revolu- 
tions per minute an ample supply of water is main- 
tained, the water passing three times from end to end 
of the condenser. 

The engines are provided with a built-up crank- 
shaft, of which we give detail views on page 173, 
the makers of the engines preferring to use built- 
up shafts in all cases when extreme compactness is 
not absolutely necessary. As will be seen from our 
engraving, the shaft of the engines under notice has 
crank-pins (of steel) 8 in. long, those belonging to the 
high-pressure and intermediate cylinders being 64 in. 
in diameter, and that corresponding to the low-pres- 
sure cylinder having a diameter of 74in. The main 
bearings are 8 in. in diameter by 11 in. long. As 
there are at the Goss Marine Engine Works no special 
tools for making these built-up crankshafts, a short 
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TRIPLE-EXPANSION ENGINES OF THE SS. “METEOR.” 


CONSTRUCTED AT THE GOSS MARINE ENGINE WORKS, BATH, 


(For Description, see Page 171.) 
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notice of the manner in which they are put together 
may be of interest. The crank webs are first planed 
up, and the holes for the shaft are next bored toa 
proper size on a boring mill, the holes for the crank- 
pins being subsequently bored. As will be seen from 
our engraving, the fits are made in two sizes, each hole 
being bored for half its depth to a larger diameter than 
| the remaining half. Theseveral pieces of the shaft are 
next turned and the bearings and fits finished to size ; 
the cranks are then shrunk upon their respective shafts 
and keyed. Keyways are also made in one of each 
| pair of webs and corresponding ones in the crank-pins, 
| which are turned to a ‘‘ press fit” and the bearings 
finished. The pieces of shaft are next placed in posi- 
tion in their bearings in the bedplates (these bearings 
having been properly bored out in line) and the caps 
| screwed down. The crank-pins are then slipped half 
way into their respective holes from one end anda 
| ** glut” or false key is placed in the keyway. Dis- 
tance blocks are then placed between the crank webs 
and heavy screw clamps are placed over the end of 
each crank-pin and the opposite web, the pin being 
then brought into place by tightening up the screws 
and applying a light battering ram to jar upon the end 
| of the pin. The “ glut” is then pulled out, a perma- 
| nent key driven in and a round hole drilled and 
| reamed at the other end of the crank-pin and fitted with 
| around key. This fastening is adopted to avoid the 
| chance of twisting the crank by driving a square key 
into a keyway previously made. The object of making 
the crank-pin fits in two sizes is to insure each pin 
‘*taking” in two places at the start and thus insuring 
its starting straight. 
The line shaft, stern shaft—and at first the pro- 
peller—found in the vessel were used with the new 
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engines although the propeller was of an_ unsuitable 
type and had to be subsequently replaced by a new 
one. It was of phosphor-bronze, with four blades, 
10 ft. in diameter and 10 ft. pitch and weighed 3000 lb., 
the blades being of enormous width. 

The engines were designed to use steam at 165 lb., 
pressure, the steam being supplied by a ‘‘ Ward’s 
steam generator” which was already in the vessel. 
This boiler is of the sectional type, being made up of 
iron pipes in spiral coils, and it was constructed by 
Mr. Charles Ward, of Charleston, who has favoured 
us with a drawing of it from which our engravings, 
Figs. 3, 4, and 5 on page 173, have been prepared. The 
chief dimensions are as follows : 


Heating surface 
Grate surface... te Dos 
Length of 24 in. tubes... 4234 ft. 
Water contained be : ...  l6lcub. ft. 
Steam space... ae a... as 


3000 sq. ft. 
85 


Weight of boiler complete (empty) 36,000 1b 
- os with water 46,062 ,, 
Height of boiler casing 9 ft. 4 in 


Diameter of boiler casing athwart- 
ships 


10 ft. 12in. 


Diameter of boiler casing foreandaft 13 ey! ae 
Area of chimneys (two) i 14 sq. ft. 
Height of chimneys above grates ... 24 ft. 


Test pressure applied by makers 850 ]b. per sq. in. 

Referring to our engravings, it will be seen that 
the boiler is made up of a series of spiral coils, each 
coil being composed of a couple of semicircular 
bends united at their ends to vertical pipes or ‘‘ mani- 
folds,” as Mr. Ward calls them, and these vertical 
pipes being in their turn connected at their upper 
and lower ends to transverse horizontal pipes, or 
** manifolds,” which communicate with two vertical 
cylindrical vessels situated side by side within the 
coils. Each of these vertical vessels is divided into 
three parts by a pair of perforated horizontal partitions 
between which the connections with the upper ‘‘mani- 
folds” are made. The feed water isadmitted into each 
cylindrical vessel below the lower perforated dia- 
phragm, the water entering through an inverted rose, 
so that it is discharged downwards in small jets, and— 
being heated by contact with the surrounding water— 
deposits its mud before entering the coils. The course 
of the circulation will be readily understood. By re- 
moving the upper cover of the casing and the upper 
‘*manifolds” any of the piles of circles may be lifted 
out of the casing for examination or repairs. The con- 
nections between the half-circles and the vertical pipes 
are made by right and left-hand double sockets which 
can be renewed at a small cost. 

We understand that these steam generators have 
been successfully used for some four years past ona 
number of river steamers and tugs, being worked at 
high pressures. In the case of the Meteor, the boiler 
we illustrate was found to furnish an ample supply of 
steam with natural draught. Ina trial of the vessel 
made towards the end of last year with the original 
propeller, the results were as follows: Mean steam 
pressure, 140 lb. ; vacuum, 26 in.: revolutions per 
minute, maximum 152 and mean 144; indicated horse- 
power, 458. The engine worked perfectly cool. We 
may probably on a future occasion have more to say 
respecting the performance of these engines, mean- 
while we are glad to note that a start has been made 
in the application of the system of triple expansion to 
marine engines in the United States, and the Goss 
Marine Engine Works deserve every credit for the 
initiative they have taken in this matter. 





WESTON INCANDESCENT LAMP FITTINGS. 

THE contact obtained with hook-and-eye connections 
in the original form of socket and lamp, brought out 
by Mr. Edward Weston, of Newark, N.J., was 
somewhat imperfect, particularly in cases where there 
was much vibration. Large percentages of lamps 
with the eye terminals were rendered useless by the 
breaking off of the eyes during handling in the last 
stage of manufacture, in packing and unpacking, in 
fitting, and in the attempts of the uninitiated to 
twist the lamps whilst in their sockets or in their re- 
moval for the purpose of cleaning and in short- 
circuiting by the wire being brought into contact by 
twisting. ‘These defects led Mr. Weston to design a 
new holder, in which he retained the switch action, 
and, in some measure, the external form of the old 
one. The change necessitated a modification in the 
neck or base of the lamp, which, however, fitted well 
with the desire to separate the conductors toa distance 
sufficient to prevent the liability of the current to 
jump across, when the increased resistance of the later 
lamp called for increased electromotive force. The 
base or neck of the lamp is drawn out and firmly 
cemented into a thin metallic shell, leaving space for 
the reception of a block of insulating material, tee- 
shaped in section, carrying contact plates or washers, 
to which the terminals of these lamp conductors are 
soldered. These contact plates are fastened respec- 
tively to the underside of the main portion of the tee 





and to the bottom of its leg. The lamp-holder consists 
of a base or flange of metal tapped with a standard 
thread for its attachmentto gasand electriclightfittings. 
This supports a block of insulating material fitted with 
contact springs and a switch action for opening and 
closing the lamp circuit. The whole is inclosed by 
a metal shell attached to the base. Fig. 1, page 168, 
is an elevation of the lamp socket and lamp actual 
size. In wiring and fitting fixtures, the base is screwed 
to the bracket or to the branch of an electrolier and 
the wires brought through two holes provided in the 
base, as shown in Fig. 2; that is, when the wires are 
run outside the fixture, which is not provided with 
means for concealing them, and where they are still re- 
tained for gas purposes, which prevents the wires from 
being run through the tubes with electric light fixtures, 
the wires are brought through the centre of the base 
from the pipe to which the holder is attached. The 
insulating block with switch and contact springs is 
then secured to the base, and the wires fastened by 
screws to plates which are connected with the positive 
and negative contact springs, one directly, and the 
other through the switch or cut-out. The metal shell 
is finally slipped over all and secured to the base. A 
groove is spun in the upper end of the shell slotted at 
opposite ends of its diameter to receive two correspond- 
ing pins or projections punched up in the base shell of 
thelamp, and at right angles to the slots there are 
two indents in the grooves into which the contact 
springs press the pins in the lamp base, being inserted 
intothe holder and given a quarter turn; by this means 
the lamp is locked in position not so firmly as to pre- 
vent its turning readily to right or left for the unlock- 
ing and removal of the lamp, but sufficiently so to 
prevent its jarring out by vibration, as happens with 
lamps which are screwed at the base or simply held 
by friction. A new lamp may readily be inserted even 
in a dark room, no matter if the circuit be closed or 
opened through the switch. In this holder a good 
surface contact is obtained, and every time the lamp is 
turned either for insertion or removal, the contacts are 
scraped clear of dirt or oxide, and at the same time the 
breakage of lamps by clumsy attempts to twist them in 
their sockets is prevented. 

The switch action is similar to that in the earlier 
form of holder, and to the gang switches modelled 
fromit. The switch action itself, which is shown in 
Fig. 3 removed from the holder, consists of a_ metallic 
frame or bracket to which is hinged by one end, a lever 
having contact surfaces at the other, and a small fric- 
tion roller intermediate between the two. An oval 
cam indented at the extremities of its longer axis is 
engaged by the roller on the lever, and retained in 
that position by the pressure of a spring which acts 
between the bracket and the lever, and contact is made 
between the contact and the two contact springs 
which are inserted in one leg of the branch to the 
lamp. The cam is mounted on a spindle having 
its bearings in the bracket, and a portion of one of 
the bosses of the cam is cut away or slotted, the 
spindle has fitted to it a projection or pin, whose 
function is to bear against one end of the slot 
and carry thecam around with it when it is turned by 
the spindle. As soon as the indent of the cam is dis- 
engaged, the lever flies off with a trigger-like action, 
the cam offering no resistance, being free to turn upon 
the spindle to the extent of the slot. No matter in 
which direction the switch is turned the action is the 
same, and the circuit is broken with great rapidity. 
The quick action of the switch so reduces the amount 
of spark that the durability of the contact surface is 
much greater than that of any other form of switch. 
The circuit is closed by turning the spindle till the 
cam acting on the lever brings it into the position 
illustrated, and the scraping action of the lever over 
the spring keeps the contact surface clean and 
bright. 

The electrical joint for swinging brackets is without 
the usual sliding contacts which entail complicated 
and expensive details to insure good insulation, and to 
take up the wear of the sliding surfaces which pro- 
duces defective contacts and instability of the bracket. 
Brackets with one, two, or more joints may be wired 
throughout by continuous conductors. In appearance 
the joint resembles the ordinary gas joint, and lends 
itself readily to ornamentation. The interior is fitted 
with a spool of insulating material around which 
flexible conductors are coiled in a double spiral (see 
Fig. 4) leaving sufficient space between the core of the 
spool and the inner walls of the joint for the expansion 
and contraction of the diameter of the coils when 
twisted by the turning of the joint to right or left. 
The spool is made in two parts, one with a core and 
flange which is fixed by a set screw to the lower or 
stationary part of the joint, and an upper flange fitted 
loosely over the end of the core and attached to the 
upper or swinging part of the joint by a screw, in order 
that it may turn with it. The upper moving part of 
the joint is held in position vertically by a set screw 
projecting into a groove cut in the lower part so that 
there is freedom to move only horizontally. The 
joints are screwed with standard gas threads and can 
be used by any intelligent mechanic in the construc- 








tion of fittings as readily as the ordinary gas joint, 
The wiring of brackets fitted with these joints can 
readily and quickly be accomplished ; flexible con- 
ductors are threaded through the fixture, the spool 
removed from the joint through the opening in the 
upper part of the joint, the wires brought through 
holes in the lower flange coiled around the core of the 
spool and through holes in the loose flange, the coil is 
then returned to the cavity in the joint and the con- 
ductors passed through the fixture to the next joint, if 
there be one, or to the lamp soeket. 

Wall Plate and Flange.—The wall plate or block 
(Fig. 5) is of insulating material and carries two contact 
springs to which the branch wires are attached. The 
flange is of metal, iron or brass ; Fig. 5a a back view) 
the front view being shown on the wall plate in Figs. 
band c, which are respectively a face view and section, 
The flange is tapped for gas-pipe and has fitted to it, 
but insulated from it, contact screws to which the 
bracket conductors are attached, the one directly and 
the other being interrupted by safety strip contact 
springs. The contact screws are so arranged as to 
come against the contact springs in the wall plate when 
the flange is screwed against it, and maintain the con- 
nection from the bracket with the branch wires. A 
slot is cut in the flange through which a safety slip 
cemented to a wooden block is inserted, and held in 
position by a hinged cover, to allow a ready replacement 
of the strip when it fuses. The bracket is readily re- 
moved from the wall plate without deranging the 
branch wires, should it be necessary to take it apart 
for readjustment of the conductors or for repair. 

For table lamps, hand lamps, and generally for electric 
connections by means of flexible conductors a special 
fitting has been designed by Mr. Weston. It is a com- 
bination of the holder socket without the switch and 
the wall plate, of which descriptions have already 
been given. Figs. 6 and 7 illustrate a fitting which 
has been much used and sufficiently resembles the 
one now manufactured for the purpose of its descrip- 
tion. 

The modifications have been made principally for 
economic reasons, and with a view to greater uniformity 
throughout the system. Provision is made, as in the 
bracket wall plate, for the insertion of a fusible metal. 
The plug is slightly altered in dimensions to be 
identical with the base of the incandescent lamp in 
order that it may be fitted into the incandescent 
holders, as well as into the wall plate, and as the 
wall plate is made to correspond a lamp may be in- 
serted into it instead of the plug. This modification 
suits the plug wall plate for use as a cheap form of 
lamp support, and is particularly useful for low- 
ceilinged apartments, cellars, cupboards, shop fronts, 
and for theatrical and decorative work. A flexible 
double conductor is attached to the plug by one pair of 
terminals, and to the other may be attached a 
hand or table lamp, motor, or other electric apparatus 
which it may be desired to have in a movable form. 
A considerable number of these fittings are pro- 
vided with the Weston installations, particularly in fac- 
tories, warehouses, &c., and are used for hand lamps, 
which are suspened in a desirable position for general 
illumination when not otherwise required. In cellars 
or warehouses, or where a large amount of illumina- 
tion is not required, but where one or two movable 
lights are desirable, a series of plates are fitted along the 
wall within easy reach, and one or two lamps with 
plugs and cords are supplied which can be carried from 
one place to another for use. 

Weston’s gang and multiple series switches have an 
action precisely similar to that of the holder switch of 
which details have already been shown. The lever is 
modified to make duplicate contacts, in order that two 
or more short breaks may be made in a circuit instead 
of one long one. In order to economise space and adapt 
the switch to a circular case or box (Figs. 8, 9, and 10) 
the switch is shown with a closed circuit. The con- 
tact springs are doubled and the pins in the extremities 
of the bell-crank lever enter between the two. This 
construction is adopted to obtain a large amount of 
contact surface and sufficient flexibility to the contact 
springs. At the same time that the necessary con- 
ducting capacity is secured the springs are split, as 
are all spring contacts in the Weston system when 
their construction permits, and the scraping action is 
also provided for, The conductors to which the switch 
is attached are cut and the ends brought up through 
the base and connected to the posts carrying the con- 
tact springs, the bell-crank lever making the circuit 
by bridging across the spring. The multiple series 
switch differs only slightly in its details (Fig. 11) from 
the gang switch, and in its external appearance is the 
same, but the arrangement of its connection are 
changed ; the gang switch is — to open and 
close a single circuit, whilst the multiple series switch 
operates two, — one when the other is opened for 
the purposes detailed in the description of the multiple 
series system. 

Fusible strip blocks, branch blocks for cased or 
moulded leads aud branches, and the whole of the 
fittings which come under this heading, are designed 
by Mr. Weston with a view to uniformity and neat- 
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wiring. Each size corresponds witha standard 
poe of nenlding or casing, just as do the pipe 
fittings used by gas and steam fitters ; the safety strip 
plocks are made both single and double, that is for 
the insertion of a strip in one or both leads of the 
multiple are system of wiring, and they are made of 
widths to suit various breadths of casings and with 
the contacts arranged at the ‘same distance apart, if 
double, as are the wires, and in any case to come im- 
mediately over the grooves containing the wires. The 
illustrations (Figs. 12 and 13) represent a single pole 
strip block closec and open, and fitted to the moulding 
in which the conductors are protected ; in all these 
fittings the strips are tacked or cemented to wooden 
blocks having holes corresponding to dowel pins in the 
hinged cover of the block, so that the mere act of set- 
ting them on the cover puts them in their correct 
osition with relation to the contacts in the body of the 
lock. ‘The contacts are plates of metal supported on 
spiral springs, which keep them in contact with the 
ends of the strips when the cover is fastened down, 
which is done by means of a screw or button ; for heavy 
currents clamp contacts are— used, and the strips 
are unmounted and have their ends heavily plated 
with copper both for the purpose of having a good 
contact and for preventing the compression of the 
ip. 
a branches or loops from the main leads, branch 
boxes are provided in order that the safety metals 
may be inserted immediately at the point of branch- 
ing off. In the smaller sizes of branch boxes 
(Figs. 14 and 15), the contacts for the metals are 
mounted on spiral springs as in the strip blocks. 
Fig. 14 shows a double branch box fitted to casings, 
portions of which are shown cut away to expose 
the wires. The main leads are shown as composed of a 
number of small wires, but the boxes are equally applic- 
able to installations where the leads are each one large 
wire. The undersides of the blocks are provided with 
screw clamps, by means of which connection is made 
with the mains. On looking at the figure, it will be 
observed that two of the safety strip contacts, diago- 
nally placed, are mounted or cemented to larger squares 
than the other set, and each with an extra screw ; and 
further, that these plates are immediately over the 
main wires. The blocks are connected by the clamp 
with the main leads, and the contact is made good by 
the extra screws referred to. At the other corners of 
the block, the strip contacts make no direct connection 
with the leads. In connecting up the branches one 
wire of each branch is connected to the contacts which 
are in direct connection with the leads and the other 
two with the isolated contacts. 

Thus each lead has one leg of a branch connected 
directly with it and the other, only when the cover is 
closed, and a safety metal bridges the break in the 
branch between the two contacts. 

This block may be used as a double strip block, 
when it is desired to insert a strip in each pole of a 
branch, as will be readily understood. 

Fig. 15 isa view of asingle branch box, with the cover 
thrown back to expose the interior and with portions of 
the casings cut away to show the mains and the branch 
wires. The larger branch blocks having greater in- 
ternal space are fitted with a spring contact similar to 
that used in the wall blocks or plates. Fig. 16 shows 
an open view of a double branch ,with mouldings cut 
away as in the other figures. These blocks differ from 
the smaller blocks merely in the form of contact 
springs and are connected with the leads in the same 
manner. 

The whole of the strip blocks and branch blocks used 
for the Weston installations, are attached by screws to 
the lower grooved portion of the casings, and the casing 
covers are fitted to a nut directly against the block as 
shown in the figures, concealing all connections and 
finishing the work in a neat and symmetrical manner. 
There can be no liability of shocks to the person, as no 
part of the body can be brought in contact with the wires 
orconnections whenoncefitted. Shortcircuitsor grounds 
from the accidental contact of conducting substances 
being accidentally placed across the leads or branches 
cannot occur, and if short circuit occur from other 
causes, the fusible metals take care of the circuits. 
Each of Mr. Weston’s fittings have been designed as a 
part of a system, so that they may all be connected 
together with ease and rapidity. Their dimensions are 
regulated by standard gauges, and they may be ordered 
by number from the lists and catalogues just as the 
gas or steam fitter orders his pipes, tees, elbows, and 
other fittings. 

Corresponding with the pipes of the gas system are 
the mouldings or casings in the incandescent system, 
with the tees, elbows, unions, and flanges; there 
are the double and single branch blocks, and the 
wall plates. The incandescent holders and switches 
take the place of the burner sockets and the cocks 
or taps of the gas system. In both systems there 
are swinging joints, and the plug and flexible cord of 
the incandescent plant corresponding with the hose 
coupling and hose of the gas or water system. In all 
these fittings the parts which make contact are pre- 
vented from oxidation by heavy nickel plating, and the 


scraping action of the contacts further insures per- 
fectly clean surfaces. There is no limit to the adapt- 
ability of these fixtures to ornamentation, so that 
installations are made in decorated buildings without 
interfering with the general effect. 





GLENGARNOCK STEEL WORKS. 

WE announced briefly last week the formal opening 
of the Glengarnock Steel Works, which took place 
last Friday week. The works in question belong to 
Messrs. Merry and Cuninghame, whose connection 
with the Scotch pig-iron trade dates back close upon 
half a century. Their first works were started 
in the ‘‘thirties,” at Carnbroe, near Coatbridge, in 
Lanarkshire ; subsequently they erected blast fur- 
naces at Glengarnock, near Kilbirnie, in Ayrshire, 
where they acquired very extensive mineral fields 
of great richness; and more recently they started 
the Ardeer Iron Works, between Irvine and Ardros- 
san, in the same county. With the exception of 
Messrs. William Baird and Co., also of Lanarkshire 
and Ayrshire, Messrs. Merry and Cuninghame have 
long been the largest makers of pig iron in Scotland ; 
and in that branch of industry they have for many 
years had a world-wide reputation. The spirit of 
enterprise which animated the founders of the firm has 
been handed down to their successors, the present 
partners, namely, Mr. J. C. Cuninghame, of Craig- 
ends ; Mr. John Cuninghame, and Mr. Robert Main, 
who, as the managing partner over the works, has 
been most intimately concerned in bringing about the 
extraordinary transformation that has taken place at 
Glengarnock within the last eighteen months or so. 

A very special interest attaches to the Glengarnock 
Steel Works, as they have been brought into existence 
for the utilisation of the native ores in the manufacture 
of steel, the process employed being that of Messrs. 
Thomas and Gilchrist, or, as it is called, the basic 
Bessemer process. The ore which Messrs. Merry and 
Cuninghame are using in their steel works is a clay- 
band ironstone, of which they have an immense deposit 
extending over an area of something like 20 square 
miles. It is pre-eminently suitable for the basic pro- 
cess, for while the pig iron made from it contains an 
abundance of phosphorus—the béte noir of the steel 
manufacturer—it is very low in silicon and exceedingly 
rich in manganese ; indeed, Mr. Main has been so 
successful in the preliminaries leading to the adoption 
of the Thomas-Gilchrist process of making steel that 
he has shown the possibility of producing in the Glen- 
garnock blast furnaces a pig iron containing not more 
than ;};th part of 1 per cent. of silicon. Of course, 
as many of our readers are aware, the steel manufac- 
fure in Scotland has hitherto been almost entirely de- 
pendent for its success upon the hematite ores of 
Cumberland and Spain, with lesser quantities of very 
pure peroxide ores from the Mediterranean. It is the 
aim of Messrs. Merry and Cuninghame to go very 
largely into the manufacture of basic steel, and to 
devote their blast furnances at Glengarnock wholly 
to the production of crude iron specially suited for 
making that kind of steel. If they succeed in ac- 
complishing their purpose they will doubtless con- 
tribute to the improvement of the pig-iron trade of 
Scotland, as they will lessen the production of foundry 
pig, and thereby limit the competition which has of 
late been experienced amongst blast furnace pro- 
prietors. 

Referring to the general plan of the new works and 
the larger scale plan of the steel department which 
we give on page 176, it will be seen that when the re- 
constructions that are at present in progress have 
been completed there will be nine blast furnaces 
available at Glengarnock for making basic pig iron. 
They are, or will be, all close-topped, so that 
there may be an abundance of combustible gas 
available for getting up steam and heating the blast 
at the furnaces themselves, and for getting up steam 
at the steel works. All alongin front of the furnaces 
and underneath the pig beds there has been constructed 
a tunnel for the conveyance of the crude metal in the 
molten condition to the Bessemer converters, which are 
about a quarter of a mile distant from the first of the 
splendid stack of blast furnaces. Opposite each tap- 
ping hole there is an opening into the underground 
tunnel, and by that means the liquid metal can be 
readily run into the ladle provided for its reception ; 
and so soon as it has got its required quantity of metal, 
the ladle, borne ona bogie carriage, is drawn along the 
tunnel by means ofa locomotive, and run up a gentle 
incline which terminates at the platform where the 
converters are worked. Before leaving the blast fur- 
naces, we should mention that the furnace gases are 
conveyed to a battery of steam boilers at the steel 
works by means of a malleable iron tube 6 ft. 6 in. in 
diameter, and nearly 1100 ft. long. These boilers, 
twelve in number, are 30 ft. long by 7 ft. in diameter, 
and four of them were made of basic steel produced 
from Glengarnock pig iron at. the North-Eastern Steel 
Works, Middlesbrough, the remaining eight being 
made of Siemens steel. Messrs. Alexander Nicholson 





and Co., Glasgow, supplied no fewer than sixteen 


boilers to Messrs. Merry and Cuninghame, four of them 
being those constructed of basic steel. 

Before actually getting tothe converters, in making 
our systematicsurvey of the steel works, we observe a 
stack of three iron-melting cupolas, which have been 
provided for preparing charges or partcharges of molten 
metal from pig iron in the event of any mishap or stop- 
pages taking place at the blast furnaces. There is ample 
provision for the charging ladle receiving the liquid 
metal from any one of the cupolas without going off 
the high-level railway that leads to the converters, 
and an important labour-saving appliance has been 
adopted for getting quit of the slag formed in the 
cupolas. Not far away there is the limestone bunker 
into which the mineral is run from a stone-breaking 
machine. Then there are three kilns or cupolas in which 
the limestone is calcined by forced blast. Hydraulic 
hoists are provided for raising lime to the charging 
platform for ‘‘lime additions” in the converting pro- 
cess. There are also facilities for readily carrying the 
basic or magnesian lime to the basic or repair shed 
where the lining for the converting vessels is prepared. 
This shed is of considerable extent, and amongst its 
fittings there is a 20-ton overhead travelling crane, 
which was made by Messrs. Grieve and Co., Mother- 
well. Much of the work done in the basic shed, the 
Bessemer shop, and the mill department, is accom- 
plished by means of hydraulic power, in the applica- 
tion of which many special devices have been had re- 
course to by Mr. Finlay Finlayson, the engineer under 
whom much of the heavy work of the erection and 
equipment of the steel works was carried out. 

There are four converters, each of 10 tons capacity 
when working on the basic system, but of 12 tons if 
used as ordinary Bessemer converters. They are all 
situated in line facing the casting pits and mill shed, 
and are borne by a very strong substructure of 
columns and girders. On the platform where they 
work there is provision made for the preparation of 
the spiegeleisen and ferro-manganese used in the pro- 
cess. 

The centre piece or body of the converter is lined 
and relined with basic material in position, the mov- 
able parts being the blast plug, the dished bottom, 
and the nose piece. Up to the present only two of the 
converters have been actually brought into use, but 
the other two are practically ready for service. The 
blast for the converting process is obtained from a pair 
of fine horizontal engines made by Messrs. Walker 
Brothers, Wigan. They have steam cylinders of 42 in. 
— cylinders of 54 in. in diameter, respec- 
tively. 

For the hydraulic pressure there is a pair of engines 
(by the same firm) having 26-in. cylinders, working 
four 6-in. rams of the Armstrong type. They supply 
an accumulator having a 24-in. ram witha clear stroke 
of 15 ft. This accumulator is provided with a malle- 
able iron tank capable of holding a load of 140 tons of 
pig iron, so as to give a working pressure ranging up 
to 700 lb. per square inch. The hydraulic main is as 
usual led into the ‘‘ pulpit” or distributing box, 
where there are branches cast on for the various 
valves. Each of the branches is provided with a hy- 
draulic stopcock, so that if it be desired to change a 
valve the water can be shut off at that particular point, 
and thus keep the work uninterrupted. 

Each converter, when in position, finished with its 
brick and basic lining, and containing a full charge of 
metal, weighs about 60 tons. For the movement of 
that enormous weight each vessel is provided with 
very efficient tipping gear, which is also worked on 
the hydraulic principle. In each case the tipping cy- 
linder is 16 in. in diameter, with a clear stroke of 
10 ft. 2in. The pinion is made of cast steel and is 
4 ft. in diameter by 12 in. broad between the shrouds, 
the teeth having a pitch of 44 in.; the shrouds them- 
selves are turned to pitch line and keyed on to the 
cast steel trunnion of the converter. ‘The rack, which 
is also made of cast steel, is provided with shrouds 
planed to the pitch line, so that the teeth cannot get 
too deep into the gear. The guide-bar for the rack 
is of cast iron, and is bolted and hinged between the 
snugs on the columns; and the girders for the cylin- 
ders are bolted to the columns, and rivetted to the 
main girders of the hot-metal railway, so that the 
whole of the staging is practically in one piece. 
This tipping gear renders it possible to give the con- 
verter a full three-quarter turn, thereby providing 
ample facility for pouring off the slag behind prior to 
adding the spiegel or ferro-manganese to the charge of 
metal in process of conversion. 

We next come to the casting pit and the hy- 
draulic casting crane, one of each for each pair of 
converting vessels. Top-supported, worked by hy- 
draulic power, and when in action carrying ladles 
containing 10 tons of metal, these two cranes are spoken 
of as 15-ton casting cranes. When the ladle is full, 
the crane and ladle together weigh about 34 tons. 
The ram, together with the top guide, is all of one solid 
forging, formed of the best hammered scrap iron, 
measuring 28 ft. 6 in. overall. Beneath it is 16 in. in 
diameter, and at the top it is reduced to a diameter 





of 10in. A cast-steel collar is shrunk on for a roller 
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bearing to revolve against in order to take up the 
thrust of the jib, and at a lower level a forged steel 
ring is shrunk on, which is grooved for a ball bearing 
to carry the weight. The top guide of the crane is 
formed of wrought iron, of box section, and is 
rivetted to the girders of the hot-metal railway. In- 
side of this bracket there is a cast-iron bush with a flat 
cast init to prevent the ram from turning. The jib, 
which consists essentially of two wrought-iron plates, 
each 2 ft. 3in. deep at the ram end, and 1 ft. 9 in. 
deep at the ladle end, extends 10 ft. behind the centre 
of the crane, so as to carry a back balance for taking 
up the effective weight of the jib; and the whole is 
hung on avery strong cast-steel gland and revolves 
on a ball bearing. 

Immediately outside the casting pits there are 
erected five hydraulic cranes of an excellent type. 
They have a range up to 20 ft., and nominally they 
are of five tons lifting capacity, although they have 
already lifted 10 tons. Designed for stripping the 
ingots and lifting the latter from the casting pits, they 
are so arranged that three of them can be used for either 
of the pits. Each ram is 10 in. in diameter, and is made 
of forged steel, and steel is also used in making other 
partsof the cranes. Similar cranes are laid down in 
other portions of the works. 

In the event of any of the ingots becoming fast in 
the chills or moulds, three ‘sticker presses” have been 
laid down near the casting pits, each of them being 
within sweep of one of the cranes just referred 
to. They each consist of a very strong casting upon 
whicha hydraulic cylinder is bolted, and of a differen- 
tial ram ; and the press throughout is so devised that 
a pressure of 50 tons can easily be brought to bear 
upon the ingot to be dealt with. 

Within range of some of the cranes just spoken of 
there are two sets of soaking pits—-six in one and 
twelve in the other. There is also a long train of live 
rollers commencing near the soaking pits and running 
up to the cogging mill. When the ingots are not 
being worked from the soaking pits they are made 
ready in a couple of heating furnaces very near to the 
cogging mill, which are fired with raw coal, the effluent 
hot gases being used in getting up steam in two steel 
boilers. The charging and drawing of these two heat- 
ing furnaces are done by means of a small hydraulic 
ram, and on the opposite side of the mill shed there is 
another ram of the same sort for working two mill 
furnaces. 

The cogging millis one of the most powerful yet laid 
down at any steel works in the kingdom. As we hope on 
a subsequent occasion to illustrate and give a detailed 
description of this mill, it is not necessary that we 
should devote many remarks to it at present. A 36-in. 
mill, it consists of one pair of very strong and massive 
pinion housings, with cast-stee] pinions having helical 
teeth ; one pair of extra strong roll housings, with 
rolls 7 ft. long by 36in. in diameter in the barrel, and 
necks 2lin. in diameter and 19in. long; together 
with a pair of horizontal reversing engines for working 
the screws, with steel gear for the same, and one 
pair of horizontal reversing engines for working 
the roller gear. One most important feature of 
this mill is an ingot-tilting gear for turning the 
ingot, and devised so that it can be made, at the 
pleasure of the man in charge, to turn the piece 
over once, which then misses two or three passes if 
desired, 

In connection with this portior of the mill depart- 
ment there is a machine of very great power for cutting 
het blooms as they come from the cogging mill. It 
can cut with ease masses of steel 30in. broad by 9 in. 
thick, or billets 10in. square. This powerful machine 
was made by Messrs. Miller and Co., who are also 
making a similar one for the Jarrow Steel Works of 
Messrs. Palmer and Co. We hope to be able on{ 
another occasion to illustrate and fully describe the 
Glengarnock hot-bloom shears and the engine by which 
the parts are actuated. 

Passing over to the other side of the mill shed, we 
find a double-action slabbing and forging hammer, 
one of the 12-ton type, the makers of which are Messrs. 
Robert Harvey and Co., Glasgow. It is the fourth 
of the kind made by that firm for steel works. The 
steam cylinder is 36 in. in diameter, with a stroke of 
90 in., and the steam pressure employed is 70 lb. 

er square inch. Close by this hammer provision has 
Son made in the foundations, and otherwise for laying 
down a 25-ton forging crane when required, so that 
the hammer can be used either for forging or slabbing 
operations ; and near by foundations have also been 
laid for a forging furnace and three additional heating 
furnaces. 

Close by also there is a fine 26-in. plate mill, which 
will doubtless yet put through some excellent work in 
the shape of plates for shipbuilding, boilermaking, 
bridgebuilding, and other constructional purposes. It 
is expected that before long there will be laid down 
at Glengarnock a reversing mill capable of rolling 
heavier plates than are at present being turned out by 
any mill in Scotland. Between the cogging and plate 
mills there have been laid downa pair of rolling mill 
engines which are worthy of a much fuller description 








than we can at present tind space for here ; itis proper, 
however, that we should make a few remarks regarding 
them. They have 42-in. cylinders, with piston stroke of 
5 ft., and they are geared in the ratio of 24 to 1, with 
helical-toothed steel wheels. Siemens steel has been 
used in the construction of the piston-rods, connecting- 
rods, clutches, crossheads, crank-pins, crank and 
second-motion shafts, eccentric-rods, links, levers, 
valve spindles, and plummer-block covers, &c., while 
all the bearings and stuffing-boxes are bushed with 
gun-metal. All the rolling mill machinery was sup- 
plied by Messrs. Miller and Co., who have fora number 
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stroke of 20 in., and fitted with high-speed governors 
and steam and throttle valve combined. The eccentric 
or main shaft, which is made of forged steel, is 14 in 
in diameter at the journals and 15} in. in diameter 
where the eccentrics are fastened on. Messrs. Craig 
and Donald, Johnstone, are the makers of this plate- 
shearing machine. 
If it is desired, the plates, after passing through the 
shears and being cut to the proper dimensions, may be 
| passed on to a large annealing furnace measuring 
| 40 ft. long by 10 ft. wide internally. The plates are 
| charged into and drawn from the furnace by means of 
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of years made quite a speciality of that department of 
mechanical engineering ; and we may here mention 
that they also supplied the tipping gear for the four 


converters, four 10-ton ladles for working with the | 


hydraulic casting cranes, the accumulator, and all the 
gear connected therewith, and half a dozen hydraulic 
ingot cranes, &c. 

Outside of the mill shed, and at a distance of about 
70 ft. from the plate mill, there is a very powerful 
plate-shearing machine, which is capable of cutting 
across ]} in. steel plates, having a tensile strength of 
40 tons per square inch, with one stroke when 7 ft. 6 in. 
wide, and when 24 in. wide by any length with re- 
peated strokes. This machine is actuated by an engine 
having a steam cylinder 1§ in. in diameter, with piston 


| a hydraulic crane of 8 tons lifting capacity, and the 
| same crane places them in the railway trucks at the 
| loading bank. 
| Amongst the other contractors, we may mention 
| Messrs. Arrol Brothers and Messrs. P. and W. Mac- 
| lellan, both of Glasgow, who erected the roofing of the 
basic and mill sheds, and executed other structural 
| ironwork; Messrs. Goodwin, of Motherwell, who 
| supplied columns and girders for the converter plat- 
| form ; Messrs, Woodall, Marley, and Co., of Barrow, 
| who constructed the four converters; the Glenfield 
| Company, Kilmarnock, whose contracts included the 
pulpit platform and the necessary hydraulic valves and 
pipes, together with the sticker presses, jack rams, 
&c. ; Messrs. Murray and Paterson, Coatbridge, who 
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constructed a test-bending and straightening machine ; 
Messrs. Robert Kerr and Sons, Kilbirnie, who, as a 
local firm, availed themselves of an opportunity to 
supply three hydraulic hoists ; and Messrs. Buckton 
and Co., Leeds, who supplied one of their 50-ton test- 
ing machines, which is fitted with a Wicksteed auto- 
graphic indicator. 

Lastly, we should state that the entire charge of the 
converting department, the mechanical testing, and the 
chemical laboratory is in the hands of Mr. William 
Galbraith, well known in connection with the steel 
manufacture at the Atlas Works, Sheffield, and as a 
highly skilled metallurgical chemist, 


» 
r 
é 








ON THE IRON INDUSTRY OF 
FRODINGHAM.* 
By Mr, GrorcE Dove, of Frodingham. 

Tue writer has been requested to compile a few facts 
and figures bearing upon the present position of the iron in- 
dustry of North Lincolnshire, in view of the excursion to 
Frodingham which is arranged for the concluding day of 
the present week’s meeting. A former paper prepared by 
him with a similar object for the Iron and Steel Institute 
s in 1876 (Journal, page 318) brought the history of the 
‘ district down to that year. Since then the rs nl 
oi blast furnaces has not been increased, the list being 
now as follows ; 
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ANALYSES OF A SECTION OF IRONSTONE BED IN THE FropINGHAM MINES. 





Average of 





Stratum in Bed. B. Cc. D. E. F. G. H. 3 Worked Beds 
P percent. percent. per cent. | per cent. | per cent. | per cent. per cent. per cent. per cent. 
Peroxide ofiron.. 23.290 41.170 32.430 44.350 | 20.24 46.720 35.841 18.970 39.527 
Protoxide of iron trace trace nil nil 23.440 nil ; nil 9.024 1.465 
Silica és - 45.637 5.070 3.099 5.920 7.811 8.101 3.409 2.212 5.383 
Lime ie re 1.710 14.450 24.102 13.550 5.801 8.380 20.071 34.420 14.589 
Manganous oxide 0.689 1.379 2.347 2.500 2.523 3.501 5.870 1.513 2.258 
Sulphuric acid 0.036 trace 0.002 trace 0.370 0.103 trace 2.096 0.036 
Phosphoric acid .. 0.256 0.678 0.991 0.547 0.687 2.680 0.603 2.291 0.947 
Alumina .. 4.755 0.711 2.904 2.569 4.115 1 753 2.763 1.006 1.689 
Carbonic acid nil 12.890 15.145 6.065 16.800 4.570 14.500 21.710 11.624 
Magnesia .. 0.411 0.375 0.191 0.463 2.520 0.205 trace 0.440 0.475 
Alkalies a < 0.472 0.296 0.458 0.490 0.610 0.842 0.530 0.532 0.443 
Organic matter .. ‘a 0,169 trace 
Water at 212 deg. Fahr. 16.179 17.572 12.824 15,124 9 254 13.874 11.750 4.088 15.327 
we combined 3 6,571 5.303 5.166 8.216 5.846 | 9.150 4.715 1.512 6.128 
Total .. - 100.175 99.894 99.659 | 99.792 {100.017 | 99.878 | 100.050 99.814 99.889 
Total insoluble matter .. 46.052 5.521 3.434 6.651 9.163 8.775 4.162 3.038 5.953 
Loss on calcination 22.919 35.765 33.135 29,505 30,90 27.594 30.965 27.300 33.028 
Iron in dry stone 21.10 37.56 26.79 38.31 36.97 41.80 29.22 21.41 36.029 
wet stone 16.30 28.82 22.79 31.04 32.40 32.76 25.08 20.30 28.815 


” 





The enlarged plan below shows the position of the 
several works and mines, and also indicates their rela- 
tion to the railway. Below it are shown the sections 
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2 thus 1874 loltered thus (975 Sums 1875 2 thus 1875 
Name of Works. . aan Total. 
% Trent Iron Works __... 4 2 6 
a Frodingham Iron Works s 2 4 
a North Lincolnshire Iron 
= Works ... - ae 2 4 
; Redbourn Hill Iron 
P Works ... Ps ozs 2 2 4 
Appleby Iron Works 3 0 3 
13 8 21 
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These are mainly of the Cleve- 
land type, with the difference that all, excepting two of 


those of the Redbourn Company, are open-topped, the | 


stone being charged in “‘ raw,” as it comes from the mines. 
It is probable that any more furnaces which may be built 
The tendency as 
regards size appears to be in the direction of increase in 
height. The sections of furnaces are arranged in the order 
of their dates. 

The stoves in use are of the ordinary cast-iron pattern. 
In one instance only, that of the Frodingham Iron Works, 
have firebrick stoves been built ; but of the results of their 
working the writer has no information. 

The bed of ironstone dips gently to the east, the cover- 


ing being sand, which is about 1 ft. in thickness at the 
outcrop, increasing to upwards of 20 ft. at the lowest part 
of the workings. The operation of getting the stone is 
simply one of quarrying, and very little blasting is re- 
quired. The removal of the sand is mainly accomplished 
by manual labour, though the cranes made by Messrs. 
Priestman Brothers, of Hull, are being employed with 
satisfactory results. 

Anexamination of the face of thestone shows it to consist 
of strata varying in mechanical condition and chemical cha- 
racter. The following is a fair example of the thicknesses 
of the several strata in the bed. 


A Sand, from 1 ft. upwards in thickness. 
B Top stone, silicious an oud 


ft. in. 
1 6 


me 


AOBOwWos 


C “Chingly” and fine stone ... 
D ‘‘ Gingerbread” rock... 

1 Black (pride) rock 

Green shaley .. 
G Strong brown “‘ 
H Black rock _... 


Le} 
CHOOKRMS 


gingerbread” 


Total ironstone worked ... 
I Green limestone ... 


Total thickness of bed 


8 
1 


ao 


_ 
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The annexed Table of analyses may be taken a fairly 
representing the composition of the bed. From this 
it will be readily understood that great care is required in 
selecting the stone, in order to obtain the best results in 
the blast furnace. With careful selection it can be 
smelted alone, without any admixture of other stone ; 
but in practice it is found desirable to use a portion of 
Northamptonshire or other silicious ore, which assists in 
the working of the furnace, and acts as a safeguard against 
any accidental excess of lime in the charge. 

The following are analyses of samples of the iron made 


Grey 


No. 1. Forge. White. 
Tron ... oe pe 90.280 91.990 94.220 
Combined carbon ... 0.585 0.348 2.300 
Graphitic carbon 3.767 2.264 0.690 
Phosphorus ... 0.965 1.119 1.170 
Sulphur 0.006 0.019 0.102 
Silicon ; 2.710 2.291 0.629 
Manganese ... 2.255 1.799 0.888 


The bulk of the make is ‘‘ forge” iron; but there is an 
increasing demand for better qualities of ‘foundry ” iron, 
for use as mixtures with other irons. 

Considerable development has taken place during the 
past ten years in the working of the Frodingham ironstone 
for consumption in other districts, where its calcareous 
character adapts it for use as a mixture with more sili- 
cious ores. During the year 1884, 293,052 tons of stone 
were sent out from Frodingham ; and the quantity con- 
sumed in the local furnaces having been 848,249 tons, the 
total quantity raised during the year was 1,141,301 tons. 
Thisrepresents in round numbers 326,086 tons of iron 
made from Frodingham ironstone in 1884. 

The fuel used in the furnaces is entirely coke, which is 
obtained from Durham and South Yorkshire. The latter 
is the natural field from which all the supplies should be 
obtained ; and that more attention is being paid to the 
manufacture is shown by the marked increase in the 
output, which in 1884 was 412,000 tons as against 291,000 
tons in 1880. But the quality of the material manufac- 
tured in this nearer district is generally so inferior that 
the ironmakers are of necessity compelled to draw a por- 
tion of their consumption from the more distant coalfield. 
Itis demonstrated that it is possible from the Barnsley 
bed of coal to make a coke equal in chemical composition 
to the average Durham brands, though perhaps wanting 
somewhat of their splendid mechanical condition. But 
the fact remains that the bulk of the coke manufactured 
in South Yorkshire is at present of a very inferior de- 
scription ; and until a material improvement is effected, 
the Durham coke will continue to be introduced into what 
should be the natural outlet for South Yorkshire coke. 
In his former paper the writer ventured to point out two 
factors which would materially influence the future of the 
Frodingham ironfield, namely, the proper selection of the 
stone, and the fuel supply. The selection of the stone 
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may be said now to be practically carried out; and there 
remains but a much needed improvement in the quality of 
the fuel from the adjacent coalfield. During the long 
continued depression in the iron trade, Lincolnshire may 
be said to have fairly held its own ; but with the second 
condition fulfilled, it will have a great future. 





DUNBAR AND RUSTON’S STEAM NAVVY.* 
By Mr. JosepaH Ruston, M.P., of Lincoln. 

In the large excavations constantly being made for 
railways, docks, canals, and other engineering works, 
containing often many hundreds of thousands of cubic 
yards, a substitute for the pick and spade has long been 
sought, and various mechanical contrivances have from 
time to time been adopted, with more or less success. The 
problem may however be considered to be now solved by 
the steam navvy forming the subject of the present paper, 
which is believed by the writer to be, perhaps, the most 
successful machine yet introduced for this end, being not 
merely suitable for one form of digging or for one kind of 
material, but also capable generally of dealing with every 
large excavation which contractors are called upon to 
make, and thus proving itself in fact an expeditious, 
reliable, and most advantageous help. So successfully 
has it fulfilled the purpose in view, that its use on all 
works of any magnitude, at least in this country, is the 
rule rather than the exception; and its manufacture 
forms an important branch of the business at the writer's 
works, from which upwards of a hundred of these ma- 
chines have now been turned out, the majority for use in 
Great Britain, and the remainder distributed in various 
parts of the world. Among the completed works on 
which it has been employed with special success may be 
mentioned the following : Victoria Dock, London ; Coble 
Dene Dock, Tynemouth; Penarth, Swansea, Silloth, and 
Greenock Docks ; new outfall works at Boston ; harbour 
works at Calais, and at Melbourne, Australia; cuttings 
on the Great Northern and the London and North- 
Western Railways at Melton Mowbray, the Midland 
Railway at Manton and Bootle, the Dover and Deal 
Railway at Dover, the Rugby and Northampton, the 
Paisley, and the Didcot and Southampton Railways, 
the Lanarkshire lines at Airdrie, the North-Eastern 
Railway at Bishop Auckland, the Guildford and Sur- 
biton, and the Rhymney Railways; and other works. 

The steam navvy excavates and delivers into wagons 
any material por of being cut, such as sand, gravel, 
chalk, and clays of all kinds, digging out with equal 
facility the hardest and toughest, such as require blasting 
when worked by hand. It can also deal with these mate- 
rials when thickly interspersed with stones and heavy 
boulders; and without being unduly strained it cuts 
through seams of flint, shale, slate, or even sandstone, 
which may intersect the face of the excavation it is at 
work upon. With the assistance of blasting, it is also 
used with advantage in much more difficult stuff, such as 
hard marl and lias rock. 

Development.—Since its introduction many improve- 
ments have been made, increasing its power and efficiency. 
The framework has been considerably strengthened 
throughout, augmenting the total weight by several suc- 
cessive increments from 22 tons in the earliest machine to 
32 tons, which is now adopted as the standard ; the scoop 
averages acapacity of about 23 per cent. larger than at 
first, and has an increased angular range. The duty has 
progressed in a greater ratio, nearly 50 per cent. having 
been added to the original output. At first 180 to 190 
wagon-loads were considered a good day’s work ; now 240 
to 250 are often obtained, onl even more under very 
favourable conditions: the day consisting of ten hours, 
and the wagons being the size ordinarily used by contrac- 
tors, a three cubic yards each; however, the stuff 
is more solidly packedjby the navvy than when the wagons 
are loaded by hand. With extra large wagons holding 
four cubic yards each, an equal number has n filled in 
a day, equivalent to the grand total of nearly 1000 cubic 
yards per day. 

Construction.—The machine is shown in the engravings 
on page 180, Fig. 1 being an elevation, and Fig. 2a plan. It 
may be described generally as consisting of a strong rectan- 
gular wrought-iron frame mounted on wheels, forming a 
substantial base to which all the parts are secured. On 
the back end is placed the engine, beside which the driver 
stands. At the front end rises a wrought-iron tower 
carrying the top pivot of a crane jib, the lower pivot rest- 
ing on girders fixed to the main frame. The jib may be 
said to be of twin construction, being composed of two 
sides which are united only at the post and at the outer 
end or point ; between them therefore is a long slot, in 
which swings an arm of adjustable length, depending 
from a fulcrum fixed on the upper member of the jib ; 
and at the base of the post is a circular platform, on which 
a man stands to regulate by means of a handwheel the 
‘‘reach” or length of radius of the arm. The scoop or 
bucket is fixed at the lower end of the arm, and is raised 
or lowered by the main chain passing over the extremity 
of the jib. 

Handling.—The whole of the movements are controlled 
by two men, called the ‘‘ driver” and the “ wheelman.” 
The driver raises the scoop while making its cut, swings 
it round into position for discharging; then he moves it 
back again and lowers it. The wheelman regulates the 
depth of cut, releases the scoop from the face of the 
bank, and opens the door or bottom for discharging its 
contents. 

Supposing the navvy to be in position, the mode of 
working is as follows. The bucket having been lowered 
till its arm is vertical, as shown by the dotted lines at A 
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in the elevation, Fig. 1, the wheelman regulates the length 
of thearm by means of his handwheel, so that the cutting 
edge of the bucket shall get its proper grip of the soil. The 
driver throws the main chain drum into gear, and the 
scoop is dragged forwards and upwards by the chain into 
the position B, describing a circular arc of about 80 deg. 
By the time it reaches the top it is fully loaded, and the 
driver throwing the drum out of gear, holds it witha 
foot brake; at the same instant the wheelman by easing 
his foot brake allows the bucket to fall back to C, clearing 
itself from the face of the bank. The driver next swings 
the jib round till the bucket is over the wagon, when the 
wheelman releases the Jatch by means of a cord, and the 
door falling open, the contents instantly drop through. 
The driver then swings the jib back again, and at the 
same time lets go the foot brake of the chain drum, thus 
causing the bucket to descend through a sort of spiral 
course, until he brings it up sharply by the brake again 
when in position D. The fs i at the same moment 
adjusts the fall by means of his brake, so as to lower the 
bucket to A again, with just the right reach of arm for 
the next cut. During the fall the door of the bucket 
closes and latches itself automatically by its own weight ; 
and allis then ready for repeating the operation, 
Although apparently somewhat complicated when thus 
walamaet in combination, the several movements are 
each very simple ; and the whole cycle can be performed 
in less time than has been taken to describe it. Three- 
quarters of a minute is sufficient for scooping out from 1 to 
24 tons of stuff, according to the capacity of the bucket, for 
dropping the stuff into the wagon, and for returning the 
scoop into place ready for another cut. 
After the machine has dug out all within reach, the 
jack screws which steady it are eased, and the propelling 
gear being put in action, itis moved forwards 3 ft. or 
4 ft. ; the screws are then tightened down, and another 
series of cuts iscommenced. The cuts all radiate from 
the centre round which the jib swings; and they may 
together form a hole more or less resembling a crater, 
according to the plan adopted in making the excavation. 
Details of Construction.—Proceeding to the constructive 
details of the navvy, the main frame has its side girders 
formed much deeper in the centre that at the ends, and 
they are duplicated on each side at the front end under 
the tower. There are three internal transverse girders, 
and longitudinals again under the engine and gearing ; all 
are well tied together, and stiffened by angle irons and gus- 
sets. Between the inner longitudinals under the tower a 
large tank is formed, which when filled with water acts as 
ballast to steady the machine, and forms a convenient 
supply for the engine. The whole frame is rivetted toge- 
ther at the works; but to facilitate transport it is divided 
crossways in the centre, and the two halves are united by 
bolts and joint plates. 
The lower pivot of the jib is carried somewhat in ad- 
vance of the main frame by a pair of projecting girders 
rivetted on the top of the transverse members of the frame, 
and converging in the form of a Y to an apex, at which is 
placed the pivot; these are further stiffened by plates 
underneath, and the front end of the frame where they 
are fixed, is made of double thickness the whole way 
across. This construction has been found necessary in 
order to provide for the enormous stress which has to be 
resisted at this point if the bucket is allowed to jam itself 
when cutting; the force is indeed sufficient sometimes 
to lift the back or engine end of the machine almost off its 
legs. The plan of carrying the pivot well in advance of 
the main frame, which is a distinctive feature of the navvy, 
enables the jib to be swung round further, and renders 
the ground in front much more accessible when laying 
down the rails. 
At each corner of the frame isa strong jack-screw, and 
a fifth is placed immediately under the pivot of the jib; 
these take the entire weight when at work. The outside 
wheels on which the machine is mounted, are double-flanged 
and 10} ft. gauge ; and for transport from one cutting to 
another ordinary single-flanged wheels are also furnished 
inside, to the standard 4 ft. 84 in. gauge. 
The tower may be described as an oblique truncated 
yramid, well extended at the base for bolting to the 
Cogitadinns of the main frame. It is formed of two plate- 
sides, stiffened with T irons, and braced together with 
crossplates and stays; between them is an opening large 
enough for the driver to watch the motion of the bucket, 
even when the jib is straight ahead. The top of the pyra- 
mid is finished with a roof-plate extended forwards in 
front for taking the top pivot of the jib, and stiffened by 
a V shaped girder like that for the bottom pivot ; on this 
table are placed also the guide pulleys for the main chain. 
The jib is stiffened laterally by rivetting to its lower 
member on each side a broad plate placed on edge so as to 
form an L section in plan, the two sides of the angle being 
united with knees and gussets. This enables it securely 
to withstand the heavy twisting strains when cutting in 
any such material as tough clay mixed with boulders. 
Round the platform at the base of the post are led the 
chains connected with the swinging gear. 
The engine is of the ordinary vertical type, with across- 
tube boiler carrying usually 80 lb. pressure, and a pair of 
cylinders of 10 horse-power nominal ; it runs up tv 160 or 
170 revolutions per minute under the control of a governor, 
On the crankshaft is keyed a pinion, gearing into a spur- 
wheel four times its size on the main drum shaft, from 
which all the other motions are transmitted. 
The main drum is tapered, so as to give the engine the 
most power when the chain is pulling at least advantage, 
and vice versd ; it is loose on the shaft, and is driven by a 
clutch, and controlled by a powerful foot brake, By a pair 
of equal spur-wheels motion is given to a second shaft, on 
which is mounted a small drum having its own clutch and 
brake, and winding alight chain for pulling the bucket 
back ; this however is very seldom required, except when 








the machine is used for dredging. 
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On the other end of the second shaft is a double-cone 
friction clutch with a pair of reverse bevel wheels, for 
driving in either direction a short longitudinal shaft, which 
at its front end drives a third cross-shaft giving motion to 
the swinging and propelling gears through a double-ended 
clutch. A drum on the shaft winds the swinging chain 
that is led round the circular platform on the foot of the 
jib = and this drum also hasa brake under command 
of the driver. A pitch-chain from a pinion upon the shaft 
drives a wheel keyed on the axle of the front travelling 
wheels. By means therefore of the bevel wheels and fric- 
tion cones the driver can move the navvy backwards or 
forwards, or swing the jib in either direction ; and all the 
different movements can be effected without reversing or 
stopping the engine, so that no time is lost. A strong 
cast-iron framework, firmly bolted to the main frame, 
carries the various shafts. 

The bucket arm is made of two oak planks, bolted 
together at top and bottom, so as tu leave a long slot 
between them, through which passes the main chain. 
On the back edge of each plank is a rack, gearing 
with a pinion fixed on the fulcrum shaft on the top of 
the jib. The same shaft also carries a swing frame pro- 
vided with four rollers, which press on iron bars or runners 
fixed along the front edge of the arm, so as to hold it up 
close to the fulcrum, while yet allowing it to be moved 
longitudinally by the racks and pinions for lengthening or 
shortening it ; the movement is given by a pitch-chain 
wheel on the outer end of the fulcrum shaft, driven from 
a@ pinion on the handwheel shaft, which as already ex- 
plained, is under the control of the wheelman. 

The main lifting chain passes from the winding drum, 
through the tower and over the pulleys on the top, through 
the bucket arm, over a sheave on the end of the jib, round 
a snatch block on the handle of the bucket, up tu another 
sheave on the jib, and down again to the snatch block, 
obtaining therefore a treble purchase. 

The bucket is shown in detail in Figs. 4 and 5. 
Its mouth is semi-elliptical ; its cutting edge is of steel, 
and is protected by four strong picks or teeth, which are 
made so as to be easily renewed when worn, being fixed 
to the lip of the vow by countersunk bolts and nuts, 
as shown. These picks or teeth are of different 
strengths according to the stuff to be excavated; the 
chisel-shaped head of one of the stronger kind is shown 
in Fig. 3, and is suitable for the hardest boulder clay. On 
the top of the bucket are fixed two plates strongly gus- 
setted, between which the lower end of the arm is secured 
by a through pin, There are also four shackles furnished 
with screw swivels, which distribute the strain, and per- 
mit the adjustment of the angle that the cutting edge of 
the bucket makes with the arm. The two top plates also 
carry the L shaped hinges rivetted to the flap or door. The 
handle or “‘ bale” of the bucket swings on pins fixed about 
centrally on each side; it is well arched to allow room for 
the dirt, and is secured to the snatch block by a pin and 
strap. The door is fastened by a stout bolt, fixed on the 
outside opposite to the hinges, and kept closed by a spiral 
spring protected by a casing. On the bolt is a short arm 
pane through a slot in the casing, and connected by a 
ink to the catch lever for opening the door; at the outer 
end of this lever is a pulley, round which a cord is rove, 
the free end passing through a sheave on the bucket arm 
and thence to the wheelman. By pulling the cord the bolt 
is withdrawn out of its socket, and the door falls open by 
its own weight, and hangs vertically ; when the bucket 
falls back from position C to D, Fig. 1, it overtakes the 
door, and the bolt and socket being both made with 
sloping edges, the door latches itself automatically in 


closing. 
(To be continued.) 


NOTES FROM THE SOUTH-WEST. 

Rhondda and Swansea Bay Railway.—The works be- 
tween Pontrhydyfen and Cymmer, with the exception of 
the station at the latter place, have for some time been 
practically finished. Pending arrangements which may 
render a second permanent station at Cymmer unneces- 
sary, a temporary station for the intermediate service of 
the passenger traffic is in course of erection at that place. 
The construction of the Rhondda Tunnel was commenced 
in June, and the works at both ends are being pushed 
forward with all possible speed. An agreement for an 
interchange of trattic between the company and the Great 
Western Railway Company at Port Talbot, has [been 
entered into. The effect of this agreement will be to dis- 
pense with the necessity of constructing a tunnel under 
the Neath, as well as some other portions of the works 
originally contemplated. 


Gloucester Wagon Company (Limited).—Including the 
balance brought forward from 1883-84, the revenue of this 
company for the year ending June 30, 1885, was 
32,1091. 7s. 10d. From this sum the directors deducted 
10,131/. 133. 6d. for the usual depreciation of wagons, and 
12961. 14s. 6d. for depreciation of buildings and ma- 
chinery, leaving a final balance of 20,690/. 19s. 10d., which 
may be regarded as the amount available for dividend for 
the year. The directors recommend a dividend upon this 
capital for the past year at the rate of 4 per cent. per 
annum, adding 3000/. to the reserve fund, and carrying 
forward 12961. 3s. 10d. to the next account. The rolling 
stock belonging to the company now consists of 5685 
wagons let on simple hire, and 3280 sold on deferred pay- 
ments. In addition to work done for cash payments, 112 
wagons have been built for the company’s stock, all of 
which have been sold on deferred payments. The com- 
pany has now to repair and maintain 13,179 wagons, 4970 
of which are not its property. 


The ‘* Curlew.” —The boilers and part of the wee ro 
of the Curlew, a new steel gun and torpedo vessel which 








is being built at Devonport, have arrived at the dockyard, 
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Messrs. Penn and Son, engineers, of € rreenwich, the con- 
tractors for the machinery, are pushing on the work as 
fast as possible, so that the engines may be ready for 
getting up steam as soon as the vessel is launched. A 
new pattern shield for the Curlew’s 5-in. breechloading 
guns is being fitted on board on Vavasseur mountings. 


Newport.—The steam coal trade has continued dull. 
The iron ore trade has also been languid, and in the manu- 
factured iron and kindred trades there has been con- 
tinued depression. Last week’s iron clearances comprised 
1600 tons to Rio de Janeiro. Last week's coal clearances 
comprised 34,534 tons, as compared with 25,360 in the 
previous week. From Bilbao there arrived 8445 tons of 
iron ore, and 1684 tons came to hand from other sources. 


Clifton Extension Railway.—Mr. J. Grierson, general 
manager of the Great Western Railway, writes to a 
gentleman representing the Bristol Chamber of Com- 
merce: ‘I think it desirable to let you know that 
arrangements have now been practically concluded with 
the Bristol Port and Pier Company for running trains 
through to Avonmouth by the Midland and this company, 
commencing on the Ist of September.” 


Great Western Railway.—The relaying of the South 
Wales division is being proceeded with. One of the great 
difficulties of the South Wales Union Railway has been 
its gradients, which have ever proved a great impediment 
toup trains from the New Passage, especially when trains 
were heavily laden. To meet a great anticipated increase 
of traffic on the branch, when the Severn Tunnel is com- 
pleted, it has been considered necessary to alter the 
gradients. In order to do that, a new station had to be 
erected at Patchway, about a quarter of a mile nearer 
Bristol. The down line between this new station, now in 
course of erection, and the tunnel, was opened on Monday, 
together with the station, this section of the works hav- 
ing been examined and_ passed by Colonel Rich, in- 
spector of the Board of Trade. The section will hence- 
forth be used as a down line to the Severn through the 
Patchway Tunnel. This course enables the contractors 
to deal with the old line, which will be slightly diverted, 
with an altered gradient, will pass through a new tunnel 
(now being cut beside the existing one), and will be used 
as the up ten At the half-yearly meeting of the Great 
Western Company on Thursday, the chairman (Sir D. 
Gooch) said fifty years since the then directors estimated 
that they would be able to go to Slough in 45 minutes, 
now they did it in 20 or 25 minutes; to Reading in 
1 hour and 25 minutes, now they accomplished it in 45 
or 50 minutes; tou Swindon in 3 hours, now they did it 
in 1 hour and 20 or 25 minutes ; and to Bristol in 4 hours 
35 minutes, but they were now doing it in 2 hours 36 
minutes. 


Cardiff.—The steam coal trade has continued quiet. The 
shipments of patent fuel have been heavy, and the works 
have been fairly active. The iron ore trade has not ex- 
hibited any signs of improvement. Last week’s clearances 
comprised 135,265 tons of coal, 4891 tons of patent fuel, 
3750 tons of iron, and 330 tons of coke. From Bilbao 
there arrived 11,039 tons of iron ore and 3744 tons came 
to hand from other sources. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was dull last Thursday, and prices receded about 
ld. per ton. There were transactions during the fore- 
noon at 41s. 3d. and 41s, 24d. cash, also at 41s. 4d. one 
month, the close being sellers at 41s. 3d. cash and 41s. 4d. 
one month, and buyers at 4d. per ton less. Business was 
done in the afternoon at 41s. 24d. cash and 41s. 34d. one 
month, and the close was buyers at those quotations and 
sellers asking 4d. per ton more. Dulness was likewise 
the rule on the following day, and prices declined to the 
extent of 1d. per ton, making a fall of 4d. per ton from 
the close of the previous week. Iron changed hands 
during the forenoon at 41s. 24d. cash, and at the close 
there were sellers at that rate and at 41s. 4d. one month, 
and buyers at 4d. lower per ton. In the afternoon trans- 
actions took place at 41s. 2d., 41s. lid. and back to 
41s, 2d. cash, also at 41s. 3d. one month, with sellers at 
the close at 41s. 2d, cash and 41s. 34d. one month, and 
buyers 4d. per ton lower. A little irregularity showed 
itself in Monday’s market, and prices declined 3d. per 
ton. In the forenoon market business was reported at 
41s. 14d. and 41s. 1d. cash, also at 41s. 24d. one month, 
and there were buyers at the close at the lower quota- 
tions, with sellers asking 4d. per ton higher. Business 
was done in the afternoon at 41s. 2d. and 41s. 14d. cash, 
also at 41s. 34d. and 41s. 3d. one month, with sellers at 
the close at 41s. 3d. one month, and buyers at 41s. 24d., 
and the cash price being nominally 41s, 14d. Yesterday’s 
market was rather firmer, and although not closing at the 
best, there was still an advance of 2d. per ton in prices. 
Transactions took place during the forenoon at 41s. 2d. to 
41s, 34d. cash, also at 41s. 3d. to 41s. 44d. one month, 
with buyers at the close at the top quotations, and sellers 
wanting 4d. per ton higher. In the afternoon business 
was transacted at 41s. 4d. to 41s. 3d. cash, also at 41s. 5d. 
to 41s. 4d. one month, the clo: e b2ing buyers at 41s. 3d. cash 
and 41s. 44d. one month, and sellers at 4d. per ton higher. 
Rather higher prices were paid to-day—up to 41s. 4d. cash 
and 41s. 5d. one month in the forenoon, and 4d. per ton 
higher in the afternoon. Barring the little improvement 
in the price of warrants yesterday and to-day, the market 
may be said to be in a very depressed condition, there 
being no appearance of a turn for the better in general 
trade. There is almost a total absence of business, 
especially in the way of fresh speculation, and as regards 
the autumn demand from abroad for pig iron it is exceed- 
ingly unsatisfactory and discouraging. A fair amount of 
work is doing in the way of consuming iron in the 








local foundries, but much of the iron being used is 
brought from the North of England; indeed, since 
the beginning of the year the imports from Middles- 
brough and Jarrow are about 62,000 tons in excess 
of what they were over the same period of last 
year. There are now 92 blast furnaces in actual opera- 
tion, one having been put out at Shotts Iron Works. At 
this time last year there were 94 furnaces blowing. An 
improvement in the shipments of Scotch pig iron took 
place last week, but still they were under those of the 
corresponding week of last year, the returns being 9839 
tons and 11,484 tons respectively. Last week’s exports 
included 1050 tons to the United States, 620 tons to 
Canada, 500 tons to South America, 245 tons to Australia, 
&c., 160 tons to France, 836 tons to Italy, 1530 tons to 
Germany, 1350 tons to Russia, 515 tons to Holland, 470 
tons to China and Japan, and lesser quantities to other 
countries. The stock of pig-iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
615,873 tons, as compared with 614,506 tons yesterday 
week, showing an increase of 1367 tons over the week. 


The Forthcoming Mining Exhibition.—The arrangements 
in connection with the forthcoming Mining Exhibition, to 
be held in Burnbank Drill Hall, Glasgow, in September, 
under the auspices of the Mining Institute of Scotland, 
are now in a forward state of completion. The exhibits 
are numerous and varied, and comprise mining machinery 
and appliances, models, maps, and diagrams, as well as a 
detailed series of specimens of the minerals of the coal 
measures, showing the full sections of the various seams. 
In the machinery department will be displayed, among 
other things, steam engines, steam pumps, hydraulic 
pumps, &c., many of which will be shown in action. A 
Capell fan will illustrate the most modern method of ven- 
tilating mines. The system of conveying coal under- 
ground by means of wire ropes will be shown in operation 
in a part of the grounds, while coal-cutting machinery, 
miners’ tools, safety lamps, &., will be well represented, 
among the latter being the collection of lamps belonging 
tothe North of England Institute of Mining and Me- 
chanical Engineers, kindly lent for the occasion, numerous 
maps, diagrams, and models will illustrate the extent of 
our coalfields, the method of working and ventilating the 
mines, and other matters connected with mining. The 
efforts of the promoters of the Exhibition have been re- 
sponded to in the most liberal and handsome manner, and 
it is hoped that the results of their labours will prove of 
much practical interest. 


Experiments with Steam Fire Engines.—A number of 
very interesting experiments were made in Glasgow 
yesterday with two steam fire engines just made by 
Messrs. Shand, Mason, and Co., London, for the fire de- 
partment of the Glasgow Watching and Lighting Com- 
mittee. They took place at the river side in the upper 
part of the harbour sc that the engines might pump their 


own supply of water from the Clyde, and in order that | 


there might be abundance of freedom for trying the power 
of the engines. There was a very large attendance of mem- 
bers of the Town Council and other public bodies, repre- 
sentatives of the insurance companies, and many other 
citizens. The experiments were alike numerous, varied, 
and highly successful, and prior to bringing them to a 
close, Bailie Dickson, convener of the Watching and 
Lighting Committee, addressing the Lord Provost and 
his colleagues, gave a sketch of what was doing in the 
way of maintaining the efficiency of the fire department, 
and highly complimented Messrs. Shand, Mason, and Co. 
on the great excellence of the two engines seen in action. 
The Lord Provost ‘and Mr. Shand both subsequentl 
ey and the experiments were then proceeded with 
afresh. 


Proposed Bowmont and Kale Valley Railway.—A scheme 
for constructing a railway through the Bowmont and Kale 
valleys has been revived, and was the subject of a meet- 
ing of farmers and others which was held at Kelso last 
Friday. Mr. Buchanan, C.E., Edinburgh, submitted a 
plan of aline starting from Kirkbank Station, on the 
Jedburgh branch of the North British system, and run- 
ning in an easterly direction to Mindrum Mill Station on 
the Central Northumberland portion of the North- 
Eastern system. The whole length of the proposed line 
is 13} miles, and it is estimated that, exclusive of land, 
the cost of the line to stop at Yetholm would be 45,000/. ; 
and that to form a junction with the Central Northum- 
berland Railway would be about 67,000/. 


Forthcoming Meeting of the Iron and Steel Institute.— 
Extensive preparations are being made to insure that the 
forthcoming meeting of the Iron and Steel Institute, which 
is to be held in Glasgow a fortnight hence, shall pass off 
with the greatest possible amount of success. A very large 
Local Reception Gommittee was formed some time ago, 
with the Lord Provost of the city as the chairman ; and 
out of that body an Executive Committee has been 
formed, the members of which are most anxiously at 
work. Mr. James Riley, general manager of the Steel 
Company of Scotland, and member of the council, is the 
life and soul of the local movement. He is well seconded 
in his efforts by several members of the Institute and 
and other gentlemen. The visitors will doubtless find 
that everything has been done to provide for their enter- 
tainment and edification that could be expected of a Local 
Reception Committee. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Alteration in the Sheffield Sewerage Scheme.—The dealing 
with the sewerage of Sheffield is involving the expendi- 
ture of a large sum of money. On the advice of Mr. 
Charles Gott, C.E., the Sewerage and Rivers Committee 
have abandoned their intention of constructing sewers 
across the river Coxley between the Owlerton Bridge and 








Langsett Road, and have decided instead to make a new 
line of sewer nearly half a mile long on Jand approaching 
the barracks. The difficulty and risk attending the making 
of sewers across rivers is the reason for the alteration of 
the plans. 


The Denaby Main Dispute.—This strike of colliers, 
which has lasted for nearly three-quarters of a year, has 
been ‘‘ settled” by the men gladly accepting work, if they 
can get it, on the masters’ terms. ‘The line of policy 
adopted by the men has been fraught with nothing but 
disaster. Dahon the struggle they have lost from 60,000/. 
to 70,000/. in wages, have caused a great decrease in 
colliery requirements, and for many weeks past have had 
to live in tents or such tenements as they could get, under 
conditions of destitution and starvation which for years 
previously have not been witnessed in the district. In 
addition to this, now that the employers’ terms have been 
accepted, the men find themselves competing for work 
with some hundreds of Staffordshire miners who have been 
imported into the district, with coal at a low price, and 
little prospect of improvement. 


Suggested ‘* Advance” in Miners’ Wages.—The officials of 
the Yorkshire Miners’ Association have issued a circular 
to the colliers of the Thornclifie district asking them 
tu organise for the purpose of securing an advance in 
wages in the future. The men to whom this appeal is 
addressed are the very ones who during the recent gigantic 
“* turnout” of colliers in South Yorkshire, took the matter 
into their own hands, arranged terms with their 
masters, and by returning to work succeeded in escaping 
much of the suffering which thousands of their brethren 
in the district endured. 


Electric Lighting in Leeds.—Messrs. Rishworth Brothers, 
of Lark-street, Leeds, have introduced the incandescent 
electric light into their mills. The work has been done 
by Mr. Wilson Hartnell, M.I.M.E., consulting engineer, 
Leeds. Mr. Hartnell is at present engaged in lighting 
Wentworth Castle, the seat of Sir Thomas Vernon Went- 
worth. The plant for this it is estimated will far exceed 
that of any previous installation in the North. 


Leeds Tramways Company.—In their twenty-sixth half- 
yearly report, the directors say the accounts show that 
the receipts have been 19,423/. 18s. 7d., added to which is 
amount brought forward from last account, 1041. 7s. 8d.— 
19,5281. 6s. 3d. The expenditure has been 16,9711. 0s. 11d., 
leaving a balance of 2557/. 5s. 4d. The total tramcar re- 
ceipts show a decrease of 807/. 9s. 7d., as compared with 
the corresponding half-year, which represents a little more 
than 1 per cent. on the capital of the company. This 
very serious decrease is caused in a great measure by the 
sewerage and other works of the Leeds Corporation, 
especially on the Wortley, Hunslet, and Kirkstall lines. 
The cars, engines, and other rolling stock have been kept 
in guod order, and the horses, which number 313, have 
been generally healthy and in good condition throughout 
the half-year. 


Gas Companies—The shareholders in the Calverley and 
Horsforth Gas Company have received a dividend at the 
rate of 10 per cent. on the old stock and 7 per cent. on the 
new stock. The balance-sheet of the Yeadon and Guise- 
ley Gaslight and Coke Company has been issued and the 
directors recommend a dividend of 10 per cent. on the 
consolidated stock and 7 per cent. on the new shares. 


Furness Railway.—The directors of the Furness Rail- 
way have recommended a dividend of 24 per cent. on the 
past half-year’s working, as compared with 34 per cent. 
the previous half-year, and 3 per cent. in the correspond- 
ing half of last year. 

Iron and Steel Trades.—If anything business is slacker 
than at the commencement of the month. The local 
demand for iron is almost at a standstill, and steel con- 
verters are poorly off for orders, both the home and ex- 
port trade being almost at a standstill. The orders 
usually secured at this season for prompt delivery to 
Northern Europe are exceedingly light. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a thin 
attendance on ’Change, and business was exceedingly flat. 
The tone of the market was even more depressing that it 
was on the previous week, and although No. 3 g.m.b. 
was still nominally quoted 32s. per ton, transactions were 
recorded at 3d. below that figure. Shipments from 
Middlesbrough are fairly good, but do not reach the total 
which they should do at this season of the year. Fresh 
business comes slowly to hand. There is now in Messrs. 
Connal and Co.’s warrant stores in Middlesbrough 65,259 
tons. This is an increase of 2368 tons on last week. In 
Glasgow Messrs. Connal hold 615,204 tons. So long as 
the present depression continues the stocks are likely to 
increase. There is no alteration in the hematite pig iron 
trade. The manufactured iron trade continues dull, and 
many of the works on Tees-side this week are idle owing 
to Stockton races. 


Shipbuilding and Engineering.—On the northern rivers 
there is less doing in the shipbuilding yards. Orders are 
not forthcoming to replace the vacancies on the stocks as 
vessels are launched. The prospects of this industry are 
most discouraging. It is pleasing to note during such a 
scarcity of contracts that Messrs. Dixon, of Middles- 
brough, have secured an order for a large passenger 
steamer for the Cape Union Steam Shipping Company. 
The engineering works in the northern counties are fairly 
employed, but fresh work is difficult to obtain. 


The Steel Trade.—The steel trade is still inactive, but 
some firms have a fair number of orders. The Consett 
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Iron Company are in this satisfactory condition, and the | 
North-Eastern Steel Works at Middlesbrough have also 

a number of important contracts. Messrs. Bolckow, 

Vaughan, and Co. feel the scarcity of orders, and 

their great plant at the gigantic Eston Steel Works is | 
only fitfully employed. During this week a number of | 
gentlemen, including amongst others several members of | 
Lioyd’s Committee, have visited the Eston Steel Works | 
and have been very much interested in the mode of pro- | 
ducing steel and the quality of the shipbuilding material | 
at that establishment. 


Wages in the Iron Trade.—The blast furnacemen of the | 
North of England are still discussing the wages question. | 
It is hoped and believed that a sliding scale will yet be | 
arranged. With regard to the manufactured iron trade, | 
the wages question is still occupying the attention of both | 
employers and men. The Board of Arbitration having | 
failed to formulate a sliding scale for the regulation of | 
wages, the whole question is likely to be submitted to an | 
arbitrator. On Monday a special meeting of the Board | 
is to be held at Darlington, when the question will be 
further discussed and arrangements made for holding a | 
court of arbitration. 
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GERMAN Coat Exrorts.—The exports of coal from Ger- 
many would appear to be still increasing. In the first | 
five months of this year these exports were 3,558,791 tons | 
as compared with 3,448,981 tons in the corresponding | 
— of 1884, showing an advance of 109,810 tons in | 
1885. 


GAS AT Paris.—The revenue of the Parisian Company | 





for Lighting and Heating by Gas amounted in the first six 
months of this year to 1,446,792/., showing a decrease of 
12,846/. as compared with the corresponding revenue in 
the corresponding period of 1884. The check which the 
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company’s revenue has experienced this year is quite an 

unusual feature in the history of the undertaking as for 

along time past it has shown a steady and continuous 
| progress year by year, 
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THE PURIFICATION OF THE THAMES. 

For a long time every one has been agreed that 
something must be done to remedy the present 
disgraceful state of the Thames in the neighbour- 
hood of the outfalls at Barking and Crossness. Last 
November the Royal Commission of Metropolitan 
Sewage Discharge, which had been sitting tor two 
years, reported ‘‘that the evils of the presentsystem 
of discharging the metropolitan sewage in a crude 
state are decidedly such as to requirea remedy. . . 
and we believe the public interest requires that a 
remedy should be applied with the least possible 





delay.” Several months have elapsed since the 


publication of the report and nothing has been 
done. The public looks to the Metropolitan Board 
of Works to propose a scheme, but this body is at 
almost total variance with the conclusion formed by 
the Commission, and it therefore displays no readi- 
ness to carry out recommendations which do not 
accord with its settled conviction. The main drain- 
age system of London is the crown and glory of the 
Board, and it is exceedingly loth to admit that 
it has any imperfections. No doubt it is a splendid 
monument of engineering skill, and up to a certain 
point is a legitimate source of pride. But this ends 
at the outfalls. The moment we change our gaze 
from the artificial channels which stretch along the 
banks of the Thames, carrying off with perfect suc- 
cess the daily sewage of more than four millions of 
people, to the river itself, all is changed, and instead 
of the order and success which comes from processes 
carried on by means properly adapted to the end in 
view, we find exactly the reverse. In summer the 
waterway becomes for miles a tank of oscillating 
fermenting sewage, which moves backwards and 
forwards every tide over banks of decomposing mud, 
emitting an odour which is absolutely sickening, and 
causes diarrhoea and vomiting in those who are ex- 
posed to its influence. Tocall such a riveran open 
sewer is a libel on all sanitary engineering. If it 
were, its contents would run rapidly away before 
any serious putrefactive changes had time to take 
place, and there would be little or no cause of com- 
plaint. It is just because the river is not a 
sewer, and was never intended to fulfil the functions 
of one, that the difficulty arises. It is true that 
there are scores of rivers in the country into which 
sewage is discharged without any great nuisance, 
but they all differ from the Thames in very 
essential points. Usually the quantity of sewage is 
fairly within the oxidising power of the fresh water 
into which it is discharged, and consequently in the 
course of a few miles a partial purification takes 
place. Sometimes local manufacturing operations 
aid the natural causes in this respect. The sew- 
age of Manchester and Salford is poured into the 
Irwell, which is already black with the waste waters 
of dye, bleach, and chemical works, many of which 
have the quality of arresting decomposition long 
enough to allow the sewage to reach the upper part 
of the Mersey, where it is spread over the shoals 
and exposed to the air which rapidly renders it 
innocuous. Liverpool pours its refuse into the 
Mersey at all states of the tide, but any one who 
has read the evidence on the Manchester Ship Canal 
scheme, will see at aglance that were Liverpool ten 
times its present size it might continue the practice 
with impunity. The river is no mean width opposite 
the town, while its bed has been scoured out to the 
great depth of 90 ft. by the powerful current which 
runs backwards and forwards to fill and empty the 
much wider estuary above. The sewage is a mere 
drop in a full bucket, and has no time to settle before 
itis hurried over the bar to be still further diluted in 
open sea. But in the Thames all these favourable 
conditions are wanting, and most conspicuously so in 
the summer. One-sixth of the natural flow over Ted- 
dington Weir is abstracted by the water companies, 
and thus both the supply of oxygen and the motive 
power for carrying the sewage forward, is reduced 
at the outset. The tide does nothing torid the river 
of its load, because it does not run rapidly enough 
to .carry the sewage from Barking to the Nore 
before it changes, and commences to transport it 
back again. Indeed, it aggravates the evil, for if it 
did not exist the water would be pure above the 
outfalls, whereas the filth is now often carried up to 
London Bridge. 

Now the two elements which determine the 
putrescence of the sewage are time and heat, 
while the opposite influences are represented by the 
propelling power of the land water, and by its oxi- 
dising capacity. In the summer the temperature is 
at its highest, just when the fresh water is most 
scanty, and a point is soon reached where the 
decomposition of the filth forces itself upon the at- 
tention of the most unobservant. The change 
occurs much more quickly than in the winter, the 
mixture is less diluted, and the supply of oxygen is 
practically exhausted before the fresh water reaches 
the outfalls. This occurred in 1883, again to a 
much greater extent in 1884, and it may be expected 
year by year for the future, for the population is 
increasing steadily, while the extension of deep 
drainage of land tends to carry off the rain more 
rapidly than before, and to intensify the effects of 
a drought, As these causes continue to act, the times 
during which the river is unbearable—it is always 





sufficiently nasty—will lengthen, and the range of 
oscillation of the decomposing liquid will increase. 
It already extends right into London, and it promises 
to come up to Hammersmith in a little while. 

The Metropolitan Board of Works quite admits 
that in very hot weather there is a nuisance at 
Barking, and it is now adding manganate of potash 
and sulphuric acid to the outflowing sewage at the 
rate of 40001. a week to arrest decomposition, and 
deodorise the gases given off. Sir J. W. Bazalgette 
also prepared a scheme which he laid before the Com- 
mission, and which we may presume represents the 
project the Board would have proposed when the 
force of public opinion obliged them to take action, 
had not the conditions been somewhat modified by 
an Act of the last session which dissolved the partner- 
ship for sanitary purposes which has existed for some 
years in the parishesof the Thamesvalley. According 
to this plan the suburban districts should be included 
in an undertaking for removing the outfall lower 
down theriver, and the drainageof the Thames valley, 
with that of Epsom, Leatherhead, Ewell, and other 
places, should be brought down in a separate sewer 
to Crossness. A new main drain should then be 
constructed from Crossness and Barking to Thames 
Haven, at a cost of four millions sterling, with an 
annual charge of 41,000/. a year added for pump- 
ing, allowing for an increase of 30 per cent. on the 
population of London, the Lea valley, the Thames 
valley, and of the adjoining towns. The rateable 
value of all these amounts to thirty-two millions, so 
that the cost would be equal to a rate of 13d. in the 
pound. The new sewer would be capable of taking 
the sewage of 5,200,000 people from the metro- 
politan area, and of 1,800,000 from the suburban 
area. Reservoirs would be fixed at the outlet, and 
the existing reservoirs retained for emergencies. 
The sewer is to be 17 ft. Gin. in diameter, and pro- 
vision is made for 50 per cent. over the maximum 
flow, and for pumping. It is to be capable of dis- 
charging 40,000 cubic feet a minute with a fall of 
1 ft. per mile, and a velocity of flow varying from 
1} to 1? miles an hour. The outlet is to be at 
Thames Haven, which is eight miles below Graves- 
end and nine above Southend. 

Such is the proposal which the Commissioners 
received from Sir Joseph Bazalgette, and to which 
he adhered in spite of all suggestions about purifi- 
cation, filtration, or carrying the sewage directly to 
the sea. Butafter hearing the evidence of engi- 
neers, chemists, and other experts, the Commission 
reported, in effect, that it was neither necessary nor 
justifiable to discharge the sewage of the metropolis 
in its crude state into any part of the Thames, 
that it ought to be purified by deposition or pre- 
cipitation of the solids, that the liquid portion 
should not enter the river higher than Hole 
Haven, and that if possible some process of 
filtration should eventually be applied to this 
portion. This report is practically a condem- 
nation of the Board’s scheme, for it declares that 
the discharge of crude sewage is unjustifiable, while 
the Board will have nothing to do with purification 
in any form. But as a concession, Sir Joseph stated 
that while he held to the sufficiency of his own 
method, yet if any one offered to take the sewage, 
or a portion of it, on its way to the river, he would 
be welcome to it, and could treat it as he pleased. 
Within the last few weeks, as we have already briefly 
noticed, an offer has been made to take the whole of 
the flow, and after the separation of the solid portion, 
to purify the remainder by filtration through land 
before it passes to the river. There is, however, an 
important difference between this proposal and the 
one made by Sir Joseph. He limited his liberality 
to the gift of the sewage, while the present plan in- 
volves an annual subsidy for carrying on the work. 
But we will first describe the scheme and then dis- 
cuss the conditions. 

Within about a mile of Thames Haven is a large 
piece of land reclaimed from the river and called 
Canvey Island. It is surrounded with banks, 
and its surface is of one general level, with 
only such natural hollows as have been formed by 
the off flow of the surface water. The height of 
the land is about 8 ft. above Ordnance datum, or 
9 ft. 6 in. above low-water mark, while the sur- 
rounding banks are 9ft. higher. The area is 
about 4000 acres, while the population is only 
300, occupying 51 timber-built dwellings, besides 
the vicarage. The whole island forms a natural 
tank capable of holding, without overflow, about 
10,000,000,000 gallons of liquid, supposing it were 
turned to the purposes of a reservoir, which, how- 
ever, is not proposed. More than three-quarters 
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of the whole area of this island have been secured | last three hours of the ebb, and, if necessary, the 


by Lieut.-Col. Alfred S. Jones, and by Mr. Bailey- | first three of the flood tide. 


Denton, who are the authors of the scheme we are 
now describing. The former is sanitary engineer | 
to the borough of Wrexham, while the latter has | 
been well known for forty years as a leading autho- | 
rity in all matters connected with drainage and the | 
treatment of sewage. These gentlemen have made | 
a definite offer to take the whole discharge of the | 
new sewer, to precipitate and deposit the solids, | 
filter the liquid, and discharge it practically pure | 
into the river, for an annual sum of 110,0001., of | 
which 66,0001. is for working expenses, and 44,0001. | 
for interest and sinking fund on the land and 
plant. At the end of forty years they propose that | 
the whole island, with the entire plant, shall be | 
delivered up to the Board of Works as its pro- 
perty without further charge. The plan of opera- 
tions is not definitely settled as yet, but it will 
probably be on the following lines. The entire | 
land will be’ underdrained to a depth of 4 ft. 6 in., | 


é s es 


RomMFORO 


The water which does 
not get below the surface will be caught in a high 
level reservoir, and discharged from that. 

The present dry weather sewage daily discharged 


| by the metropolis, is taken at 150,000,000 gallons, 


and it may probably increase to 200,000,000 gallons. 
An area of 90 acres will receive a day’s discharge 
without overflow, while the solid deposit, includ- 
ing the lime, will amount in a year to suftlicient 
to fill 30 acres of the island up to the level of the 
banks. The area mentioned above will therefore 
require fifty years to fill, and an additional piece 


| which adjoins it, will suftice for twenty-five years 


more. Then there is Bower's Marsh available 
and other land which can easily be reclaimed, and 
which, when raised above high-water mark, will be- 
come valuable. Any one who has made the journey 
to Southend knows that the population in the 
neighbourhood of the island is exceedingly sparse, 
and that very few persons would be affected if 
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and three main conduits, branching off the end of 


the proposed Board of Works sewer, will traverse | 


it lengthwise, with their inverts level with the sur- 
face, and the crowns of the arches level with the 
top of the surrounding banks. Around these con- 
duits there will be constructed by means of earthen- 


walls, a large number of rectangular basins or | 


tanks, the whole covering an area of 1680 acres. 
These tanks are to be of two kinds—depositing 
tanks and effluent water tanks. The former are 
each 15 acres in extent, and are arranged in groups 
of four. 
runs a conduit with necessary appliances for direct- 
ing the flow of the sewage. Calling the four tanks 
A, B, C, and D, the sewage will, in the first in- 
stance, be turned into A; it will fill that and flow | 
over into B, then into C, and finally into D. In| 
A it will deposit the heaviest portion of its solid im- | 
purities, the process being aided by milk of lime | 
previously added ; the less heavy portion will fall | 
into B, a still lighter portion into C, and the lightest | 
of allinto D. By this time the liquid will be clear | 
of suspended matter, and will flow over into the 
effluent water tank. It will be understood that | 
as there are three conduits three or more groups of | 
tanks will be in operation at once. 
After a time the order of flow will be altered, B | 
becoming the first tank, and the others following in | 
the order C, D, and A. Next C becomes the first 
tank, and so on, the result being that all the tanks 
are filled at the same rate, and with a uniform com- 
position which is arranged in strata. When a con- 
siderable bed of sludge has accumulated in a set of 
tanks they will be thrown out of action, and the 
sludge dried. This will be effected simultaneously 
both from above and below. The under drains will 
allow the water to flow away beneath while that | 
above will be removed by decantation from time to 
time as it separates itself from the mud, until the 
whole shrinks into a compact mass, when the tanks 
will be put into service again. The daily deposition 





a nuisance should be created, certainly not one 
tenth so many as now suffer from the various ill 
smelling factories in the neighbourhood of Barking 
It is idle to pretend that these operations, simple 
as they are, could be carried on without any smell. 
But the place is surrounded by water on all sides, 
it is miles away from any considerable population, 


| and if the purification of the sewage were carried 


out there, the river would return to a state 


|of purity, and be no longer a disgrace and a 


| reproach, 
Through the centre of each group there | 


The dictates of common sense, the 
voice of public opinion, and the report of the 


| Commissioners all concur in demanding that the 


present method shall be abandoned, and that money 
shall not be spent in carrying the evil further from 


| London to the detriment of Southend and the 


mouth of the river. Messrs. Jones and Bailey- 
Denton do not claim to carry out this scheme them- 
selves ; they offer to resign their rights in the island 
to the Board of Works if that is found preferable, 
but they have shown the courage of the convictions 
in what they have done, and stand in a very different 
position than if they had come forward with merely 
a paper scheme. It may be that the details of 
their plan could be amended, or that the price 
asked is too high. But there is always the alternative 
forthe Board to take the matter into its own hands, 
and there can be no doubt that is the preferable 
plan. It would be unfitting for this vast city 
to intrust such an immense undertaking into pri- 
vate hands, however responsible they may be, but 
it would be much more unfitting to let the present 
state of things remain, or to reproduce them lower 
down, if it can be shown that for an expense of one 
penny in the pound on the rates, the whole sewage 


| of London can be satisfactorily purified. 








AUTOMATIC VACUUM BRAKES. 


So long as all goes right and the intentions of 


| those in authority are carried out, vacuum brakes 
will be equal to a layer of from 5 in. to 7} in. thick | may be made to pass muster. 


Railway companies, 


over an acre, consequently the available depth of | of course, do not organise their traffic on any system 
100 in. could be filled in 13.3 days at the soonest. | but what they consider safe; that is to say, when 
But supposing three groups of tanks, that is 180) rails, tyres, and axles are known to be cracked, they 
acres, were in use, the level would only rise at the | are renewed before an accident ensues, and provi- 


rate of .04 in. per day. 


| sions are made with the view of keeping trains 


The effluent water will be purified by passage | apart. It is on this general faith in things going 
over and through the land which surrounds the | smoothly that railways are constructed and the 


tanks. 


of it will sink through it to the drains, while the | well this should be so. 
remainder will pass down through beds of sand and | 
broken shells, and the whole will find its way into | 
reservoirs from which it can be discharged for the 


{ 


It will be distributed over the soil ; much | traffic is worked, and within certain limits it is as 


Notwithstanding all pre- 
cautions, however, it has been found that rails, 
tyres, and axles will break without due warning, 
and that occasionally trains will come too uncere- 





moniously into contact as a result of the organised 
provisions being broken through. As a means of 
avoiding or mitigating the consequences of such 
events, amongst other safeguards, continuous brakes 
were introduced, and there is little doubt that these 
appliances when constructed upon right principles 
have done, and willdo, more tosavelifethan any other 
improvement which hascome into force since railways 
have been in existence. When, however, these 
precautions themselves so behave under ordinary 
circumstances as to cause accident, the matter 
becomes one requiring serious consideration, and so 
it is with the case reported upon by Major Marindin, 
which occurred at Swadlincote Station on the 
Midland Railway. It seems that on the 13th of 
June an excursion train, consisting of sixteen 
vehicles, containing fortunately only about thirty 
passengers, was returning from Buxton to Wood- 
ville, and on reaching Swadlincote it was decided 
to shunt some of the carriages. This station is 
upon a single line and stands upon a gradient of 
1 in 200, but the tail of the train was upon a 
gradient of 1 in 60, which gradient runs back for a 
considerable distance. From the evidence it appears 
that before uncoupling the engine with a view of 
running round the train, the driver was requested 
to destroy the vacuum in the train pipe, so that 
the brake couplings could be separated, and he did 
so; in other words, he applied the brake on the 
train. As we have frequently pointed out, the 
Midland trains are fitted with a brake which it 
has been found necessary to provide with a 
means of automatically releasing itself in about 
two minutes or less, depending on the degree 
of vacuum existing at the moment of appli- 
cation, and this, in the present instance, the 
brakes faithfully proceeded to do. There was 
nothing extraordinary in this ; on the contrary the 
brakes were simply acting in obedience to their 
design and presumably in accordance with the 
wishes of the directors. The consequences, how- 
ever, though easily anticipated, could hardly have 
been desired, for the train, standing on a gradient 
of 1 in 60, being relieved of the brakes and refusing 
to disobey the laws of gravity, began to run back, 
and as Major Marindin says, would probably have 
reached Swadlincote Junction, a distance of over 
two miles, but for further precautions taken by the 
Midland Railway Company. It was fortunate 
that the two rear vehicles ran off the line at a set of 
runaway points and came into collision with some 
empty wagons on a siding before going any great 
distance. These catch points, therefore, usually 
intended for goods trains, were certainly in this 
instance of the greatest service and were probably 
the means of avoiding a very disastrous calamity. 

The Government inspector makes the following 
observations in concluding his report: ‘‘ It must 
be remarked that when the engine was uncoupled 
the continuous brakes were fully applied through- 
out the train, but the whole of them must have 
leaked off in less than two minutes, reducing the 
available brake power to the guard’s brakes, one of 
which, that on the rear brake van, was admittedly 
not applied until after the train had commenced to 
run back. I cannot consider a continuous brake 
which leaks off in two minutes to be at all a satis- 
factory one, for it must frequently happen, as in 
this case, that it is desirable to hold a train by 
means of a continuous brake after the engine has 
been uncoupled, and in case of a breakaway either 
on an incline when running, or owing to collision 
or other accident to the train, I can easily imagine 
that serious consequences might follow the release 
of the brakes so soon after their application. This 
slight accident should, in my opinion, be a warn- 
ing against reliance being placed upon this brake 
under all eventualities.” 

Every one must agree with the truth of this 
criticism, while its severity is justified by the 
fact that this is by no means the first instance 
in which the same brake has failed when called upon 
in an emergency. It will naturally be asked, Why, 
then, is a system liable to failureretained? We do not 
propose to hazard an answer to this question ; never- 
theless, after the accidents which have occurred, 
and after the reiterated condemnations of Govern- 
ment inspectors, which fully confirm our previously 
expressed anticipations, we consider the matter as 
one deserving serious public attention. A brake, 
the function of which is rapidly to release itself 
as soon as it has been applied, cannot command 
confidence, and the fact that a similar appliance is 
in use on the Great Western Railway, is no justi- 





fication for its use, 
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We must not omit to refer to an interesting point 
in connection with this case. In a report made by 
Sir F. J. Bramwell and Mr. E. A. Cowper on 
this very brake, dated May 3, 1881, allusion is 
made to this leak-off feature, and the following 
extraordinary conclusion was come to. The ex- 
perts say : ‘‘In our opinion, however, the two 
minutes during which the Clayton brakes hold 
on afford ample opportunity for the applica- 
tion of the guards’ hand brakes, or should the 
train be on so steep an incline that the guard brakes 
would not suffice to hold it, the two minutes are 
sufficient to admit of the application of scotches to 
the wheels.” In our issue of July 17, 1881, we 
printed the report alluded to, and in the same 
number commented upon it. The value to be at- 
tached to the above advice is clearly shown from 
the evidence of the station master, who states that 
‘‘ Ellis ran to his van, and I obtained a spragy and 
put it under the wheels, but the spragg was knocked 
out of my hand by the wheel, and the rear of the 
train ultimately left the rails at the catch points.” 
With a really efficient apparatus, of course, the 
engine could have been uncoupled with, or without, 
the driver applying the brakes, as he chose; in the 
latter case, when the train began to move, they 
could afterwards have been applied from the guards’ 
vans, or from the ground at either end of the 
train. As it was, the power having leaked away, 
there was nothing left the guards to make use of. 








AMERICAN COTTON MILLS. 

Tue cotton manufacturers of the New England 
States have an association which meets semi- 
annually, devoting a whole day to the discussion 
of matters relative to the manufacture of cotton 
goods. At a recent meeting the tax on cotton 
was a matter of considerable interest, inasmuch 
that the American mills buy their cotton by gross 
weight, and not on the net weight of the bales like 
the English manufacturers. The following results 
from a mill using on an average 300 bales per week 
of strict low middling cotton per week, gave the 
losses from the best and worst 1000 bale lots during 
that period : 

Best. Worst. 
per cent. per cent. 
te 1.34 1.40 


Hoops oe ai 

Bagging... a3 ee Ree 2.34 2.31 
Sand eas ans ee a 2.78 32.38 
Loss oe a es 6.46 36.09 


The total losses in hoops, bagging, and sand, for 
seven consecutive periods of six months gave : 


per cent. 
1 14.74 
2 15.91 
3 13.75 
4 14.70 
5 13.76 
6 12.47 
7 13.10 


The experience of the members with electric illu- 
mination in their mills proved to be an interesting 
presentation of the practical side of the subject. 
Colonel Thomas R. Livermore stated that in the 
Amoskeag mills, which are under his supervision, 
there are 500 arc lights in use, about equally divided 
between those of the Brush and the Weston systems. 
The follewing data of cost aud use were given by 
him. Number of carbons used during the year 
22,825, with an average service of 7 7,4; hours, cost- 
ing 2} cents. In rooms with an area of 44,929 
square feet of floor surface, containing 44,000 frame 
spindles and their spooling, twenty-six electric 
lamps were used for an average of 1,4; hours per 
day. In carding rooms with an area of 62,000 
square feet of floor, containing 377 cotton cards and 
their roving, fourteen lamps were used for an 
average of 1,17; hours per day. One weaving room 
44,920 square feet, containing 800 looms with belts 
coming through the floor from shafting in the room 
below, was lighted by fifty lamps with an average 
use of 5;'°; hours per day. Another weaving room 
of like dimensions and contents on the same class 
of cotton goods required the use of electric 
light 575 hours per day. The average use of all 
electric lights in the establishment was 3,%5 hours 
per day, and the cost of each lamp was about 
17%, cents per day. The elements of the cust ac- 
count as made up consisted, in addition to the 
cost of all supplies and labour in running expenses, 
10 per cent. for depreciation of plant and motive 
power, 50 dols. per annum per horse-power, and 
5 per cent. interest on electric and motive plant. 








The number of gas jets burning 4 ft. of coal gas per 
hour were 137; per electric lamp, so that each elec- 
tric light was a substitute for 201,°; cubic feet of illu- 
minating gas per day, and at a price equivalent to 
17.2 x 1000 
201.6 
which is about half that of the former mode of illu- 
mination, the cost of city gas being on an average 
about 1.60 dols. per 1000. The results of the use 
of the light upon the character of the work and 
the health of the operatives were of the most 
satisfactory nature, and were particularly shown by 
the fact that the differences in weaving during the 
summer and during the winter months had been 
very much reduced since the introduction of the 
electric lights in the mills. Mr. Henry F. Lippitt, 
the manager of three mills at Moonsocket, R.L., 
reported the annual cost of lighting his mills to be : 
Spindles. Dols. 
54,000 2557 Gas produced by 
the destructive 
distillation of 
petroleum. 
Nourse Mills.. 26,000 2238 Incandescent elec- 


tric. 

Globe Mills ... 41,000 2782 Coal gas at 2.20 
dols. per 1000 
cubic feet. 

At the Nourse Mills finer yarns are made and more 
light is required, but on the basis of the same 
work, he considered that the cost of lighting by 
incandescence to be 30 per cent. less than lighting 
by gas. At the Boston Manufacturing Company at 
Waltham, Mass., where electric lights were first 
used in a textile mill, he submitted that the cost of 
their electric illumination was equivalent to that of 
gas at 90 cents per thousand, a result practically 
identical with that of the Amoskeag Mills. 
Channing Whitaker, mill engineer, of Lowell, gave 
some results of measurements of power of spinning 
frames in various conditions of lubrication and band 
tension, and at various speeds. The first results 
taken on behalf of certain patent litigation, with all 
conditions of lubrication and band tension in the 
best order gave : 


Number of Revolutions. Spindles per Horse-Power. 
&934 71.6 


= 85 cents per thousand cubic feet, 


Social Mills .. 


7573 91.6 
6905 105.0 
6418 118.0 
5413 155.6 


The above measurements were taken by the ordi- 
nary geared transmission dynamometer, known as 
the Batchelder dynamometer, and invented about 
fifty years ago. The following measurements of 
power required by two spinning frames were taken 
by the Emerson power scale, an improvement upon 
the Emerson dynamometer. The frames were in 
poor condition, the lubricating oil being too viscous 
for such purposes, and the band tension varying 
from 24 lb. to 9 Ib. : 
First Frame. 


Number of Revolutions. Spindles per Horse-Power. 
9947 62.5 


9073 66.5 
7976 99.4 
7051 111.5 
6604 132.0 
Second Frame. 
7935 56. 
7260 57. 
6737 76. 
6154 88, 
5971 85. 
5608 100. 
5218 110. 
4917 132. 


The conclusions of the paper were upon the im- 
portance of using suitable lubricants upon spindles, 
and the value of intelligent supervision of the con- 
dition of the spinning frames, especially in regard 
to the avoidance of excessive band tension. The 
remainder of the sessions was devoted to the con- 
sideration of matters of local interest or limited 
importance; although English cotton manufac- 
turers would doubtless acquiesce in the introduction 
of a plan for spinning the yarn as it comes from 
the drawing frame, if it were possible. 








NOTES. 
Loa MinEs IN THE UNITED SratTEs. 

In certain portions of the State of New Jersey, 
U.S., there are numerous deposits of evergreen 
white cypress (cypressus thyoides sempervivens) near to 
the surface, which are of such recent age, that the 
wood is in perfect preservation, The logs are found 








by probing with a pointed iron rod, and then dug up. 
The town of Dennisville has quite a large trade in 
shingles made from these logs. There are numerous 
instances of these logs becoming ignited by swamp 
firesduring seasons of protracted drought insummer, 
and smouldering fora long time, causing depressions 
of the surface above the fires, similar to those above 
burning coal mines. 


Tue Borax Suppty IN THE United Srares. 

Last year 4500 tons of borax were extracted by 
the various borax companies in the States of Cali- 
fornia and Nevada. These sources of borax supply 
are practically inexhaustible, as the deposits of 
various borates are found to be renewed some time 
after the removal of a borax deposit. With the 
increased supply, new uses have been found for this 
substance ; a few years ago its use in the United 
States was confined to its application as a flux in 
welding iron, now it is employed in glazing upon 
iron and pottery, in the manufacture of soap, to 
soften water, and its latest application is for the 
purpose of preserving packed meats. 


Exectric Licutrne at Boston, U.S. 

The three electric lighting companies in Boston 
have combined and will hereafter operate as one 
company. The capacity of the several lighting 
stations are as follows : 


Brush system ... as ais a ne 7 


Thomson-Houston ... = oa it 600 
Weston ... gs -_ oa oF aad 600 
Total number of arc lights... ne 1900 


There is a steam capacity at the several stations for 

operating dynamos for 500 arc lights in addition to 

the present number. There are 500 miles of copper 

wire, all of which is overhead. The cost of the 

above plant is estimated to be over 1,000,000 dols., 

— the new company will be capitalised at 700,000 
ols. 


DYNAMITE FOR BREAKING CasTINGs. 

Dynamite has been successfully used to break up 
masses of steel chilled in the bottom of ladles. 
These pieces, of an average weight of six tons, have 
been accumulating at a certain steel works for 
several years, and resisted all attempts at breaking 
by dropping a weight upon them. A 1} in. hole 
was drilled 18 in. into the centre of one of these 
pieces, the hole filled with powder and a screw plug 
with asmall hole for fuze turned in. The explosion 
of the powder under these confined conditions did 
not break the mass. After unsuccessful trials with 
one, and with two 5in. dynamite cartridges, the 
mass was finally broken by means of three dynamite 
catridges, and the whole shattered into pieces 
small enough for melting. One piece weighing 
1200 lb. was thrown to a distance of over 100 ft. 


Wire Sarety F'vzes. 

Sir William Thomson and Mr. W. Bottomley 
have devised a new safety fuze for electric light 
circuits which has the advantage of being renew- 
able. In other words, the current only fuzes a 
soldered junction between two separate pieces of 
wire ; and the joint can be renewed after the dan- 
gerous current has ceased. The wire preferred by 
Sir W. Thomson and Mr. Bottomley is one which 
will heat readily ; for example, silver or copper, 
and the two pieces are sometimes bent in the form 
of a U-shaped spring ; the soldered joint being at 
the Lottom or arch of the figure. When the solder 
or fusible metal softens and melts with the exces- 
sive current, the bent wires spring apart and inter- 
rupt the circuit. Weights are also employed to 
separate the disunited wires, and cause the neces- 
sary gap in the circuit. 


ELECTRICITY AND VENTILATION. 

In the office of MM. Liepmann Fréres, Passage 
des Panoramas, Paris, there is an interesting appli- 
cation of the electric current to the working of two 
ventilators, one placed near the ceiling to draw off 
the vitiated air, the other placed near the floor to 
draw in the pure air. An electric motor is used to 
work these ventilators, and three Faure-Sellon- 
Volckmar accumulators delivering 18 watts per 
second, drive the motor. This motor is of simple 
construction ; the spindle of the bobbin being 
placed vertically and driving a vertical screw. The 
direction of rotation can readily be changed by 
means of a commutator. In connection with this 
subject we may also mention that four large punkahs 
are now driven at the well-known Restaurant Mar- 
guery, Boulevard Bonne-Nouvelle, Paris. They 
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are placed upon the terrace of the Gymnase Theatre, 
which M. Marguery has rented for the summer 
season, and are actuated by a Gramme motor fed 
by the current from a generating dynamo already 
used on the premises for domestic purposes. 


New Bripe@rE ACROSS THE YARRA. 

A Melbourne correspondent, writing to a Glasgow 
paper, states that the city is on the eve of another 
great and much-needed improvement, the construc- 
tion of a bridge over the Yarra at Flinders-street, 
in a line with Swanston-street. The one-arched 
stone structure that stood there, and which was 
the pride of the founders of the city, who built it 
some forty years ago, had become quite inadequate 
for the traftic of the present times ; it was therefore 
removed some months ago. Designs were prepared 
for a new bridge two or three years since, and the 
lowest of the tenders taken in for its erection was 
120,000/.; but, on account of the proposed bridge 
not being as wide as Swanston-street, to which it is 
the southern approach, the City Corporation ob- 
jected to its erection. Fresh designs were called 
for, increasing the width to 99 ft. within the 
parapets, so as to correspond exactly with that of 
Swanston-street, and raising the estimated cost of 
the structure to 141,000/. Tenders will be due at 
the end of this month. The necessary funds will 
be provided by the Colonial Government, the City 
Council, and the various southern municipalities. 
For carriages and tramway traftic the width of 63ft. 
will be reserved, and there will be a footway pave- 
ment of 18 ft. in width on each side. As in the 
colony of Victoria generally, no pontage will be 
levied on this bridge, both pontages and tolls on the 
public roads having been abolished some years ago 
by the Berry Government. 


Action oF ELEcrricity on ‘ Dust.” 

We lately mentioned that a letter had appeared 
in a German contemporary pointing out that in 
1850 Guitard had described an experiment simi- 
lar to that of Professor Lodge. The reference 
given was to the Mechanics’ Magazine of 1850, 
page 346, and it was stated that Wiedemann refers 
to this in his work ‘‘ Die Lehre von der Electricitat.” 
The communication to the Mechanics’ Magazine, 
signed C. F. Guitard, and dated London, October 
29th, 1850, contains the following :—‘‘ Some time 
since, in experimentalising on the electric state of 
the atmosphere, I employed for that purpose a large 
glass cylinder about 18 in. high and 9 in. diameter, 
open at bottom and having a neck at top. In 
placing the lower end of this cylinder in water the 
more pertectly to exclude the air, and allowing 
small quantities of tobacco smoke to enter the neck 
at top, the smoke, after assuming various actions, 
according to, probably, the hygrometric state of the 
atmosphere, would gradually spread itself into a 
cloud filling the cylinder, and at length, as succes- 
sive portions came in contact with the sides of the 
cylinder, condense. Sometimes ‘half an hour would 
elapse before this effect took place. It now struck 
me that if I brought a wire from an electrifying 
machine into the neck of the cylinder, the air would 
immediately become charged with electricity, which 
would cause each portion of the smoke to fly to the 
sides of the cylinder, and that thus more rapid con- 
densation would take place. The effect produced 
was perfectly magical. Theslightest turn of a small 
electrifying machine produced immediate condensa- 
tion. It was astonishing to see how small a quantity 
of electricity produced a most powerful effect. Iam 
not aware that attention has ever been drawn to this 
subject ; and the question will probably arise, has 
electricity anything to do with the condensation of 
steam in the condenser?” 


New Water Suppiy For New York. 

The aqueduct which conducts the water from 
Croton Lake to New York was finished in 1842, 
and the increase in demands both on the source of 
supply and the capacity of the aqueduct have re- 
duced the water supply of the city to a dangerous 
limit. In 1880 during a period of drought the supply 
at hand was reduced to fifteen days’ consumption, 
and at several other times prospective water famines 
have been averted by fortunate rains. At present 
works are in progress to build storage basins in the 
valley of the Croton River for the purpose of col- 
lecting the water in the spring, and in this manner 
utilise a large amount of the water collected on a 
watershed of 362 square miles. The dam at 
Quaker Bridge Mill impounds a reservoir with a 
capacity of 3,200,000,000 United States gallons (or 
2,393,600,000 imperial gallons) and form the largest 
structure of the kind yet built, although a proposed 





dam along the line of the Panama Canal will, when 
constructed, approach it in size. This reservoir 
dam will be 1300 ft. in length, and reaching down 
100 ft. below the bed of the stream, extend 178 ft. 
above it, making a total height of 278 ft., holding 
back water 171 ft. deep. The width of the dam 
will exceed 200 ft. The new aqueduct is to be 31 
miles in length, and for the most tunnelled through 
solid rock, at varying depths below the sur- 
face, the greatest being 350 ft. This alignment 
has been selected among other reasons for reducing 
land damages, and safety against injury by mob or 
foe. At Harlem River the tunnel forms an 
inverted syphon 150 ft. below the surface. The 
aqueduct is 13 ft. 7 in. in its greatest horizontal 
and vertical diameters, and estimated daily capacity 
of 320,000,000 United States gallons (or 239,600,000 
imperial gallons). Work is under way on contracts 
to the amount of about 12,000,000 dols,, and the 
remainder will be commenced as soon as the awards 
for other contracts are made. 


SoutH ArricaN TELEGRAPHY. 

The general manager of the South African Go- 
vernment telegraphs (Mr. Sivewright) reports that 
last year nine new offices were opened, five being 
under the immediate control of the department, 
viz.: at De Aar, Hopetown, Koffyfontein, Orange 
River Station, and Malmesbury. Telegraphic faci- 
lities were also afforded by four new railway stations 
during the year, in consequence of the extension of 
the Government railways. The new stations are 
Hout Kraal, Hanover Road, Cyphergat, and Mol- 
teno. The only purely departmental line of tele- 
graphs erected in 1884 was a section between 
Phillipstown and Hopetown. Telegraphs along 
railways were opened in 1884 upon sections from 
Naauwpoort to De Aar, De Aar to Orange, and 
Stockenstroom to Molteno. The past year was one 
of considerable commercial depression in the annals 
of the colony, and the revenue of the telegraphic 
department was affected by this depression; never- 
theless the receipts in 1884 were 50,331/., as com- 
pared with 20,194/. in 1877. The number of offices 
in operation in January, 1885, was 203, as compared 
with 69 in January, 1877; and the length of wire 
at work had increased from 2676 miles in January, 
1877, to 8663 miles in January, 1885. The largest 
amount of revenue collected in any one year accrued 
in 1881, when the cash receipts were 63,5971. The 
value of the Government messages transmitted in 
1877 was 75191.; in 1884 it was 28,2981. The profit 
derived from working the various lines in 1877 was 
2009/.; in 1884 it had grown to 24,926/. This must 
be regarded as a satisfactory result ; but it should 
be stated that the net revenue in 1884 was as high 
as 47,6351. The falling off in the net revenue, 
comparing 1884 with 1881, was accounted for, to 
some extent, by the fact that while the minimum 
cost of a telegram between the extreme points of 
the South African telegraphic system was 13s, in 
January, 1877, it was as low as ls. in January, 
1885, although the distance between the extreme 
points was increased from 1037 miles in 1877 to 
1500 miles in 1885. The total number of telegrams 
transmitted in 1877 over the South African tele- 
graph was 126,719 ; in 1884 the corresponding total 
rose to 740,791. In the course of last year 8305 
cable messages were forwarded from the Cape 
Colony, comprising 72,427 words. Of these cable- 
grams 209 were Government, and 8096 private 
messages. The amount paid to the Eastern and 
South African Telegraph Company by the Cape 
Government Telegraph Department last year was 
29,6741. The number of cable messages has been 
declining since 1881 ; in that year the number of 
cablegrams forwarded was 10,097, of which 426 
were Government and 9671 private messages, while 
the amount paid by the Colonial Telegraph Depart- 
ment to the Eastern and South African Telegraph 
Company was 53,2931. 


ProposED EARTHQUAKE OBSERVATIONS ON BEN 
NEVIs. 

Professor Ewing, of University College, Dundee, 
has just submitted to the Meteorological Society of 
Scotland an account of a series of earthquake obser- 
vations which he proposes to carry out this season 
at the Ben Nevis Observatory. In undertaking 
that work he has adopted a somewhat extended view 
of the sense in which the word ‘‘ earthquake ” is to 
be interpreted. If the word was restricted to its 
ordinary colloquial meaning, there would be little 
observation possible on Ben Nevis, but recent re- 
searches in other parts of the world, has shown that 
for the earth to be really at rest, is an event of the 








most extreme rarity, if it even ever occurs at all, 
According to Professor Ewing, there are three tol- 
erably distinct classes of earth movements. First 
of all, there are earthquakes proper, such as are ob- 
vious to the meanest capacity. Of these Professor 
Ewing experienced about 300 during a residence of 
tive years in Japan, and in the observation of which 
he served a very good apprenticeship, The move- 
ments of the second class are earth tremors, which 
require instrumental assistance for their detection, 
Those of the third class are more distinct than the 
first and second are from each other—namely, the 
class of movements which Professor Darwin has 
recently investigated at Cambridge, and which may 
be called changes of vertical, or those tiltings which 
the earth’s surface seems to be constantly under- 
going. As observed at Cambridge these slight 
tiltings are quite arbitrary. All the three classes 
of earth movements are to come under the observa- 
tions which it is intended to make on Ben Nevis, if 
the observers are only fortunate enough to detect 
them there. In proceeding to explain the seismo- 
meters which are to be used, Professor Ewing pointed 
out to the Society that an earthquake is by no 
means a single shock, but usually consists of some 
hundreds of oscillations of the earth to and fro, so 
that if the path which a particle of earth passes 
through, could only be watched, it would seem to 
an exceedingly irregular and tangled path, such as 
might be got by twisting up a heap of string and 
throwing it on the ground. The instrument to re- 
cord the movement of an earthquake proper will 
indicate it upon a stationary glass plate, not a re- 
volving one. What is wanted in the observation of 
such earth movements, as also of simple earth 
tremors, is an approach to neutral equilibrium, ob- 
taining a point which will not move, or at least will 
move only very slightly, during the time that the 
earthquake is in progress. Professor Ewing has en- 
deavoured to secure this by an apparatus which is 
so adjusted as to combine a pendulum proper with 
what is in effect an inverted pendulum—the latter 
being below the other, and the ‘‘ bobs ” of both being 
connected by what is virtually a ball-and-socket- 
arrangement. In this mechanism there will be a 
combination of a stable movement with an un- 
stable one, and by the use of the two pendulums, a 
neutral equilibrium will be attained, with which 
to obtain a true record of every movement. The 
apparatus for indicating changes of vertical is on 
the same principle as that used by M. d’Abbadie, 
only it is simplitied in its construction, and placed 
not in a vertical, but in a horizontal position. A 
mirror firmly fixed into rock is to be so placed in 
relation toa plate of mercury, that when there is no 
tilting the images of both coincide, and are taken 
by a microscope placed in a certain position. When, 
however, there has been any tilting the images 
diverge, and the microscope at once detects the 
divergence, as well as the extent of it. 


EXpLosiIvE GELATINE. 


While the English Government have been em- 
ployed in experimenting with gun-cotton as a 
bursting charge for shell, our cousins across the 
water have devoted their attention to nitro-glycerine 
for the same purpose. It does not appear, so far, 
that these experiments have met with any great 
amount of success, but the Committee are of opinion 
that the results of their experiments justify a hope 
of success in the future. The composition of the 
gelatine first tried (in March 1883) was nitro- 
glycerine 88.66 per cent., soluble gun-cotton 
7.34 per cent., camphor 4.0 per cent., the gelatine 
at the time of the trial being three months old. 
The result of four rounds fired from a 9-pounder, 
each shell containing 6} ounces of gelatine, was 
that three of them burst at or near the muzzle, 
while the fourth struck the iron plate fired at, 
breaking up into very small fragments on striking, 
but doing the plate (4 in. thick) little damage. 
Some fresh gelatine manufactured by Noble's 
Explosive Company, Glasgow, was then procured, 
the composition being as follows: Nitro-glycerine 
92 per cent., nitro-cotton 8 per cent., and further 
trials were carried out with it. It will be observed 
that there is no camphor present here. It is stated 
that 7 to 10 per cent. of camphor will render the 
gelatine entirely inexplosive and that the Austrians 
camphorate their war gelatine to the extent of 
4 per cent. ; hence we may conclude that the par- 
ticular gelatine used in these trials was very ex- 
plosive. From the experiences of the previous 
trials it was concluded that possibly the premature 
explosions which then occurred might have been 
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caused by the heat generated by the angular velocity 
of the shells, and an attempt to prevent this was 
now made by packing the gelatine into wooden 
cases, the gelatine being very compact in the case 
and revolving with it, an attempt also being made 
to minimise the friction by lubricating the case 
with paraffin and graphite. Four rounds were 
fired in this second trial from a 9-pounder gun, 
and of these, three burst at the muzzle, while the 
fourth, which contained 3 Ib. of gelatine with the 
remaining space filled up with tow, struck the target 
sideways and exploded in striking. Four more 
rounds were then fired, the projectile being a 
Hotchkiss shrapnel containing 1 lb. of gelatine, 
special precautions being again taken to check the 
tendency to burst on firing, by packing the explo- 
sive with tow. The result was that one shell burst 
on striking the target, while the others burst, two 
of them at the muzzle, and one inside the gun, 
which was destroyed by the explosion. The result 
of these trials was that the Committee reported 
that the shells burst prematurely from some un- 
known cause, but that probably if it was cam- 
phorated the compound might be successfully fired 
in a properly constructed shell. They remarked 
also that gelatine does not require a fuze or detona- 
tor of any kind. In the next series of experiments. 
which were carried out in August, 1884, an old 8 in. 
gun was used, the shells being especially constructed 
for firing gelatine, the heads being solid and screw- 
ing on to the body after the gelatine was packed. 
This solid head was intended to show what pene- 
tration, if any, could be obtained in a wrought-iron 
target before the gelatine was detonated by concus- 
sion. The weight of the shell was about 165 lb. 
loaded, the gelatine weighing 6 1b., and the powder 
charge was 40 lb. Of four rounds fired on this occa- 
sion, one only burst at the muzzle, the remaining 
three all reaching the target and exploding on 
striking, so that there certainly seems every reason- 
able hope that this explosive will eventually be 
available for the purpose proposed. The report 
does not state clearly if the gelatine used in this 
last series of trials was camphorated or not, but 
judging from the context we conclude that it was. 
Further experiments are to be carried out, using 
steel shell. 


THe Harvey Rouiep Screw. 

A very ingenious, and at the same time, exceed- 
ingly simple machine for the manufacture of wood 
screws, is shown in the Western Gallery of the In- 
ventions Exhibition. It differs from all existing ma- 
chines for the same purpose in that the threads are 
not cut but rolled, that is the wire blank is pressed 
into the final form without loss of material, the fibres 
being squeezed into the alternate projections and de- 
pressions of the screw thread. From this apparently 
simple alteration in the mode of manufacture there 
result a great many advantages. Firstly, there is 
a considerable saving of metal, one ton of wire 
serving to make 1800 gross of No. 10 rolled screws, 
1} in. long, while it will only produce 1066 gross of 
cut screws. Secondly, the threads stand out beyond 
the original diameter of the wire, and consequently 
beyond the shank, hence it is not necessary to send 
a second bit down the hole in the wood to enlarge 
the part intended for the reception of the shank. 
Indeed, in many instances, no hole is required, 
for the ‘‘gimlet point’ actually answers to its 
name, and will lead forward without any prelimi- 
nary assistance. We have seen one 1}-in. screw 
put by a screw-driver into a solid block of beech 
right up to the head without difficulty. Thirdly, 
the threads are stronger for the rolling process, 
the fibres being merely bent and not cut as in 
the ordinary screw. This may not be regarded 
as a very important point, as wood always strips 
before the screw which holds it. But when 
the Harvey screw is employed, the holding power of 
the threads in the timber is increased, as they 
extend the whole depth of the hole, and are not 
destroyed at the mouth by the pressure of the 


shank. A fourth advantage is that there is a 
saving of 15 per cent. in the cost of pro- 
duction. The machine itself may be described 


in few words, Upon a vertical rotating shaft is a 
disc bearing screw threads upon its periphery, and 
not unlike in general appearance to a short length 
of a gigantic tap. This rotates within a die, one-half 
of which has been cut away, leaving only a semi- 
circle. There is a clearance space between the 
two, and the inside of the die has threads corre- 
Sponding to those on the disc. It must be under- 
stood that these threads have not the regularity of 





screws ; they represent the gradual development of 
a wood screw out of a blank, part of them serving to 
produce the gimlet point, and part the more regular 
portion above it. The headed blanks are fed one by 
one between the disc and the die, and are carried 
forward, rotating as they go, until they have tra- 
versed the length of the semicircle, when they emerge 
complete, with a capital point, and a good full 
thread. Three blanks are fed in for each revolu- 
tion of the disc, upon which the threads are are 
ranged in three divisions, and 144 screws are pro- 
duced per minute ; that is, the production is twenty 
times as great as that of the existing machines. The 
method by which the blanks are introduced be- 
tween the dies is exceedingly ingenious. They are 
thrown loosely into a hopper, through the bottom 
of which a long narrow trough rises and falls alter- 
nately. The width of the trough is such that the 
body of the blank can enter it, but not the head. 
Consequently at each stroke some one or more of 
the blanks fall into the trough up to their necks, 
and are left suspended by their heads, slipping 
along towards the lowest point. Here they enter a 
rapidly inclined shoot of the same section as the 
trough, and slide down it to the die. The outlet is 
closed by a slide or plate, which at the right moment 
is drawn back to allow the passage of a blank. This 
is immediately pushed forward by a second plate 
between the disc and the die, and once there, no 
escape is possible to it, except round the semicircle. 
It is impossible to watch the machine without be- 
coming impressed with its great merit. It turns 
out its work with marvellous rapidity, and pro- 
duces a screw which is cheap to buy, easy to insert, 
and which is distinctly superior in many respects to 
those already in the market. The makers are 
Messrs. J. H. Ladd and Co., of 116, Queen Vic- 
toria-str eet, E.C. 








WATER WORKS FOR PALERMO. 

WE have received for publication through the Board 
of Trade the following translation of a notice pub- 
lished by the municipality of Palermo regarding the 
water supply of that city, together with a copy of a 
letter from Mr. Henry A. Churchill, Her Majesty’s 
consul at Palermo, in which he states that any British 
company wishing to undertake these works should 
send out immediately a staff of engineers to survey 
the country in the neighbourhood of Marineo, whence 
the water supply will no doubt have to come from. This 
locality, he says, is situated behind Monte Belmonte, 
which is a part of the chain that forms the ‘‘ Conca 
d’Oro.” The sources are high above the town of Pa- 
lermo, and the mountain might be easily turned. He 
further offers all the information and assistance required 
at his hands to enable a British company to under- 
take these works. 


Translation of a Notice published by the Municipality of 
Palermo regarding the Water Supply of that City. 

In view of supplying the town of Palermo with 
a sufficient quantity of drinkable water, the Muni- 
cipal Administration has come to the decision to see 
which plan would be the best adapted to fulfil the follow- 
ing purposes: 1. That the water come from sources 
springing naturally to the surface. 2. That it possesses 
all the qualities of drinkable water, satisfying all the 
conditions reputed necessary to make it agreeable to the 
palate and salutary, and that the sole judge of this be the 
Municipal Administration. 3. That it be a quantity 
sufficient to supply the wants of this city, taking into 
account the supply already in existence, which amounts 
to about twelve zappe (475 gallons per hour) and the pro- 
bable increase of the population. 4. That the water be 
carried to the highest parts of the town and be capable of 
reaching the upper stories of the houses. 5. That it be 
conveyed from the sources in open aqueducts, or in cast- 
iron pipes, and be distributed in the town in similar pipes 
or in wrought-iron tubes, adopting the most reasonable 
methods and those which practice has hitherto sanc- 
tioned. In consequence of which, all companies con- 
nected with this business, those whose speciality it is to 
supply water, and others, are invited to present within 
the term of two months counting from the date of the 
present notice, i.e., up to mid-day on the 28th of Septem- 
ber next, in the hands of the syndic a complete project 
with particulars relating to the technical as well as to the 
financial and administrative branches of the affair. 
Notice is also given that a provisional guarantee of 25,000 
lire (1000/.) is to accompany the offers, and of an offer of 
a definite guarantee, corresponding to one-tenth of the 
estimate of the works to be accomplished, to be paid up in 
case of the definite acceptance of the offer. The provi- 
sional guarantee will be retained until the complete exa- 
mination of the projects, after which, to those which will 
have been rejected will be returned the amounts depo- 
sited, retaining only the arantee of the accepted 
project, it being understood that the said guarantee will 
revert to the municipality if the stipulated contractor 
does not come forward with the definitive guarantee. The 
necessary stipulations will, according to law, be sub- 
mitted to the approval of the Municipal Council and of 
the authorities, and only then will they become obliga- 
tory. The municipality reserves to itself the right of the 
rejection of any offers without being obliged to indicate 
its motives for doing so. 





ELECTRIC LIGHT AT THE BRITANNIA 
WORKS. 

In our last week’s issue, in describing Messrs. Marshall’s 
works, we alluded to the electric lighting station, shown 
at No. 16 on the plan, and which contains foundations 
for eight engines. At present only two of these are fixed, 
one to drive the boiler shop and the other a large Crompton 
dynamo, capable of utilising from 50 to 60 horse-power. 

The system adopted is to run the lamps in parallels of 
five in series, by means of a compound-wound dynamo, 
and in this method the electromotive force is sufficiently 
low to avoid all personal danger, and at the same time a 
reasonable economy is secured in the main leads. As at 
present erected the current at first passes to the main 
switchboard, which is made of enameiled slate, and con- 
tains six switches for the positive wires, also six Hedges’ 
cut-outs, and six switches for the negative wires, the 
latter of which are only used when it is desirable to isolate 
the circuit. At present there are only four circuits, three 
of which run to the erecting shop, and are composed of 
naked copper wire attached to insulators and carried over 
the tops of buildings after the manner of telegraph wires. 
The distance from the dynamo house to the erecting shop 
is about 400ft., and the erecting shop itself is about 
260 ft. by 230 ft. 

There is a distributing switchboard, where each of the 
above-named circuits is split in two, forming six separate 
inside circuits. The first of these circuits carries lamps 
Nos. 1 to 5 above the eastern gallery, and the second 
carries lamps 6 to 10 for use under the eastern gallery. 
In like manner the circuits Nos. 3 and 4 carry lamps 
Nos. 11 to 15 and Nos. 16 to 20 above and below the 
western gallery. The fifth circuit in the erecting shop 
carries lamps 20 to 25 in the centre and north-west corner, 
and the sixth circuit is held in reserve for contemplated 
extensions. 

There are thus at present twenty-five arc lamps in the 

erecting shop, which is well lighted, and any of the above 
sets of four may be turned off at the distributing switch- 
board without affecting the others, The fourth switch on 
the main switchboard in the dynamo house has at present 
a circuit of five lamps only, which are used to light the 
yard. The circuit above contains over 2000 ft. of copper 
wire. 
All the ouside wires are of naked copper, and all the 
inside wires are insulated and protected by woodwork. 
when within reach. To all the outside lamps and to as 
many of the inside lamps as appeared desirable, hoisting 
gear has been applied on the counterbalance system. 

The Crompton-Crabb lamp has already been described 
in these columns. It contains no trains of wheelwork, 
there being simply a rack and pinion, the axis of which 
carries a brake wheel. The lever which lifts the carbon 
rod acts also as the brake lever, and the arrangement is 
such that whether it be on or off the weight electrically 
supported is nearly the same. The latter point is one of 
its chief mechanical advantages. The regulation of the 
carbons is independent (within wide limits) of the variation 
of the coefficient of friction of the brake wheel, and even 
if the latter be wet or dry, dusty or greasy, the regulation 
of the arc is but little affected. 

The lamps can be adjusted to burn from 10 to 20 am- 
peres; the engine and dynamo could easily give 120 
amperes, or 60 10-ampére lamps continuously. As how- 
ever the workshops are high and well adapted for arc 
lights, the present lamps are adjusted for a current of 15 
amperes, as being in this case the most economical, elec- 
trically or otherwise. The engine is one of Messrs. Mar- 
shall, Sons, and Co.’s vertical 12 horse-power nominal, 
fitted with Hartnell’s patent governor. 

During the visit of the Mechanical Engineers to these 
works on Friday ldst, the lamps in the erecting shop were 
lighted, and burned admirably, but being daylight the 
effect was necessarily to a great extent lost. The installa- 
tion throughout was thoroughly inspected, and it was felt 
that great credit was due toto Mr. Wilson Hartnell, of 
Leeds, who erected the installation, for the manner in 
which he had designed and carried out the work. 








JURY AWARDS. 
To THE EpiTor oF ENGINEERING. 

S1r,—The secretary of the Jury Commission, Inter- 
national Inventions Exhibition, has favoured me, in 
answer to my inquiry, with the information “that the 
jury has duly examined my exhibits, but no tests will be 
undertaken, and the jury have now finished work.” 

Since there is no appeal from this quarter, I trust you 
will allow me through the medium of your publication the 
opportunity of protesting with all due respect, but most 
emphatically, against this mode of judging without test- 
ing, and to give my reasons for doing so. 

To prove my case, I choose the awards for water 
meters, a class of apparatus to which one of my exhibits 
belongs, and I claim the privilege of being heard, con- 
sidering that I have made this subject a special study for 
many years. 

In one of your issues of May, 1884, the results were 
or of the tests with several water meters, at one of the 

ontinental water works, and amongst the number was 
one proved to have given in thirty-one tests thirty-one in- 
accurate results, varying from 5 to 100 per cent., marked 
+ here and — there, and yet to this meter was awarded a 
gold medal at the Health Exhibition, held here last year. 

Two water meters belonging to the rotary class have 
now been deemed worthy of a silver medal at the Inven- 
tions Exhibition. As an expert, I wish to inform the jury 
that if they had tested these meters and had done what 
every engineer connected with water works invariably will 
do, if he understands his business, they would have found 
that meters of this type allow a large quantity of water to 
flow threugh without registration, and that they will be- 
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come further inaccurate in a short space of time through the 
large surface in motion being cut up by grit and other 
hard substances that are always present in water that is 
not chemically pure. 

To the recipients of medals for water meters at the 
Exhibitions held at South Kensington in 1884 and 1885, I 
offer the friendly challenge of public tests, without medal 
or gold, but for the sake of proving—better than it has 
now been done by these official Exhibitions—which, 
amongst the hundreds of water meters, are really accurate, 
sensitive, and durable. 

I am, Sir, your obedient servant, 
J. A. MuLter, C.E. 

Central Patent Offices, 6, St. Paul’s Churchyard, E.C., 

August 18, 1885, 


ENGLISH AND AMERICAN RAILWAY 
SPEED. 
To THE EpiTor oF ENGINEERING. 

Srr,—Has not Mr. py in his calculation of the 
average speeds attained on English and American rail- 
ways, introduced a rather unfair restriction in taking only 
those runs between important cities? With the excep- 
tion of the hourly services between Liverpool and Man- 
chester, mostly all the highest average speed in England 
is run between minor towns. Owing to the stops which 
have to be made between London and Leeds, Manchester, 
Liverpool, Sheffield, and other of our largest towns and 
cities, the average speed does not come out very high, 
but nevertheless some of the runs on the road are very 
high. For instance, the twelve noon from Euston to 
Manchester is timed to run from Willesden to Rugby in 
88 min., which makes the average speed 52.67 miles per 
hour. Again, the 11.30 am. and 2 p.m. trains from 
Manchester run from Grantham to King’s Cross (1054 
miles) in 118 min., equal to 53.51 miles per hour, and the 
1.15 p.m. from Leeds to King’s Cross runs from Hunting- 
don to Finsbury Park (56} miles) in 63 min., equal to 
53.57 miles per hour. 

It will be seen from this last run that it just beats the 
average speed of the run mentioned by Mr. Dorsey—that 
between Baltimore and Washington. The latter, how- 
ever, is so good that some particulars of the road, load, 
engines, &c., would be interesting, so that a comparison 
could be made between the fastest trains at present 
running in England and America. 

I remain, Sir, yours a fe 








3, Crescent-road, Wood Green, N., August 19, 1885. 








THE SWADLINCOTE ACCIDENT ; THE TWO- 
MINUTE BRAKE. 
To THE EpiToR OF ENGINEERING. 

S1r,—Major Marindin’s report upon an accident which 
occurred at Swadlincote (near Burton) on the Midland 
Railway, has now been published, and attention is once 
more directed to the dangerous and inefficient character 
of the Clayton so-called automatic vacuum, or better 
known on the line as the two-minute brake. 

On the 13th of June a return excursion train, consisting 
of engine and tender, No. 1440, and equal to sixteen 
coaches, arrived at Swadlincote ; the engine and tender 
had steam brakes and vacuuin ejectors and apparatus, 
the vehicles were fitted and worked with the vacuum 
brake. The engine was detached to run round the train, 
the vacuum brake was applied, but leaked off, and the 
train commenced to run back. The line being ona heavy 
falling gradient, a pair of runaway or catch points had 
fortunately been provided, or doubtless the carriages 
would have run back two miles to the Swadlincote junc- 
tion with the main line, and come into serious collision ; 
as it was, the rear part of the train was thrown off the 
line at the points, and came into collision with three 
goods wagons ; there were about thirty passengers in the 
runaway train, but they happened not to be in the 
vehicles which left the rails. 

The facts of the case show at a glance the danger of 
the leak-off brake, and Major Masked reports as follows: 

‘* Tt must be remarked that when the engine was un- 
coupled the continuous brakes were fully applied through- 
out the train, but the whole of them must have leaked off 
in less than two minutes. I cannot,” he continues, 
**consider that a continuous brake which leaks off in two 
minutes to be at all a satisfactory one, for it must fre- 
quently happen, as in this case, that it is desirable to hold 
a train by means of a continuous brake after the engine 
has been uncoupled, and in the case of a break-away, 
eitheron an incline when running, or owing to a collision 
or other accident to the train, I can easily imagine that 
serious consequences might follow the release of the brakes 
so soon after their application. This slight accident 
should, in my opinion, be a warning against reliance being 
placed upon this brake under all eventualities.” 

A reference to back numbers of ENGINEERING will show 
that the dangerous ‘‘two minute” brake has by its 
failures and inefficiency given the Midland Company 
numerous unmistakable warnings. It is to be hoped the 
leak-off system will be abolished before some really 
serious disaster is caused by it. 

I an, Sir, yours faithfully, 
CLEMENT E. STRETTON, 
Hon. Mem. A.S. Railway Servants. 
40, Saxe-Coburg-street, Leicester, August 15, 1885. 





THE REFLECTING INDICATOR. 
To THE EpiToR OF ENGINEERING. 

Str,—I notice in a recent number of ENGINEERING a 
description of our little reflecting indicator, for which we 
are obliged. 

There are two little points, however, which you seem 








to have misunderstood. The connection to the reducing 
motion is not made by a cord or string as in the ordinary 
indicator, but is positive; the slight motion required 
allowing a rod of hard wood or steel to be used for the 
purpose. Theline also given by the indicator is not com- 
posed, as you seem to think, of small fragments, caught 
as the spot is going about, but by reason of the retention 
of the retina, appears at the speed used in the engine for 
which the indicator is adapted, to be a continuous line, 
such as is seen when a lighted stick is waved in the air, 
or when sunlight is reflected upon the wall from a rapidly 
moving bit of mirror. The instrument, as you say, is 
adapted to showing the action of the steam in the cylin- 
der under excessive speeds and shows very many interest- 
ing little points regarding the action of the governor and 
the pressure under varying loads. Its practical applica- 
tion is hindered by the fact that the room requires to be 
somewhat darkened, unless sunlight, electric, or calcium 
light can be used, when the diagram can be seen in ordi- 
nary daylight. The angular movement which produces 
the length of card is so little that no apparent distortion 
results from using the cord instead of the arc of the 
circle upon which to refiect the diagram. 
Yours respectfully, 
Frep. R. Low. 
128, Purchase-street, Boston, August 5, 1885, 








EXPERIMENTS WITH CURRENTS OF AIR. 
To THE Epitor OF ENGINEERING. 

S1r,—The experiments described in your last issue are 
very valuable, and Mr Phillips deserves the thanks of all 
those who dare to be interested in aéronautics. By further 
working out the results of the table some curious acts are 
brought out ; for instance, the plane shown in Fig. 1 of 
your article would travel 60 ft. per second witha thrust of 
0.87 oz. Multiplying these together we get 52.2 foot- 
ounces. Now take Fig. 2, 48 ft. per second with a thrust 
of 0.87 oz. Multiplying as before we get 41.76 foot-ounces. 
Now to make this travel the 60 ft. of No. 1 we must add 
one-fourth equal 1.044, which is exactly 52.2 foot-ounces, 
and so on with 3, 4, and 5 within a fraction, and this 
proves one of the points that I have often urged in my 
lectures, that high speeds are the most economical. 

It is necessary to be cautious in assuming that the 
forms shown are the best for aérial navigation, as we have 
all the insect tribe, and the bats, as examples of mem- 
branous wings. 

There is a close analogy between the form 6 and the 
beetle’s wing, and the suspended ball under an inclined 
jet of air ; fully described in ENGINEERING of November 3, 
1876, vol. xxii,, page 395; and this principle is curious] 
illustrated in the hooded moths seen in the Britis 
Museum, which appear to fultil the same purpose ; that of 
partially lifting the insect in its flight. 

made my first experiments in water, with planes 
fashioned like Fig. 1, in the year 1861, in the Surrey 
Canal. The planes were attached by thin supports to 
the underside of a small experimental boat ; the boat was 
towed in the water, and the planes were made self-acting 
as to the angle of incidence. When towed fast they 
appeared to skim the water, and raised the boat quite out 
of the water. The front edge threw up the water, and 
created a kind of vacuum on the after part, and the 
thrust was reduced as the speed increased. Apologising 
for trespassing on your valuable space, 

Iremain, yours truly, 
August 17, 1885. Tuomas Moy. 


To THE EniTorR oF ENGINEERING. 

Sir,—The article upon this subject in your last week’s 
impression is very interesting to all who have made any 
study of the science of aéronautics. It would appear 
from the short description of the experiments made by 
Mr. Phillips that to some extent, at all events, a new 
departure may be taken with the curved forms he has 
dealt with as distinguished from the flat surfaces which 
have alone been used in previous experiments of this 
nature. 

It is, however, important to know whether the same 
proportion of lift to thrust would or could be maintained 
with the much larger surfaces that must necessarily be 
used when the weight to be raised is measured in hundred- 
weights instead of ounces. lf Mr. Phillips can make 
further experiments with these larger surfaces it will go 
far to lead those who are interested in the direction of 
practical application of these results. 

Yours truly, 


Hammersmith, W. AERONAUT. 








PNEUMATISING COPPER REGULUS. 
To THE EpiTorR or ENGINEERING. 

Srr,—Unusual and unexpected circumstances have 

revented me from perusing your issues since February 
ast till to-day, which accounts for my not sending a reply 
to ‘‘Cuprum’s” letter, appearing in your periodical dated 
20th March last, earlier. Those who use blast furnaces 
will know that if metal is charged in excess of the coke 
required to melt it the furnace will be chilled exactly as I 
specify ; but no unbiassed and candid reader of the spe- 
cification referred to would admit either that I claimed 
the preliminary melting or that I was unacquainted with 
the fact that by blowing air through melted regulus its 
temperature was very condanaiay raised, hat in- 
terpretation does “‘Cuprum” attach to this paragraph? 
Immediately the air is blown through the charge vivid and 
violent action begins and volumes of sulphurous gas are given 
off. As soon as such action ceases the furnace is tapped and 
rough copper obtained. Whence comes the vivid action 
and the rough = From the coke, for its action 
ceases as soon as the supply of air is cut off by having to 
passthrough the regulus, ‘‘ Cuprum” will see that I refer 











to a previous process which is registered in this colony 
only, where the regulus was melted separately in a fur- 
nace and run into a converter with a vertical tuyere pipe 
where there was no coke; but having to pay pall an 
enormous sum for so small a privilege I only patented 
what I then thought and still believe to be the most eco- 
nomical way of conducting the process, barring an im- 
provement which has not yet been made public. 

‘*Cuprum” may be a great authority, but whether his 
dictum in this instance will be accepted by those who 
know anything of the subject must be left to future 
times to determine. 

Yours, &c., ; 
JouN Dixon, 
Ovingham, near Adelaide, July 9, 1885. 





MISCELLANEA. 
Tue dividend of the Midland Railway Company for 
the last half-year is at the rate of 4? per cent. 


The fine old line-of-battle ship Worcester, at Chatham, 
has been sold to Messrs. Castle and Co., to be broken up. 


The fortifications at the lower entrance tothe Dardanelles 
are being vigorously taken in hand. 


Mr. W. H. White has succeeded Sir Nathaniel Barnaby 
as Director of Naval Construction. 


The Admiralty authorities intend to deepen that part 
of Dover Bay which extends about 70 yards eastward of 
the Admiralty Pier. 


The use of high explosives, such as dynamite and gun- 
cotton, in connection with modern ordnance, will shortly 
be tested for the first time in England. 


It is understood that two large armour-plated vessels 
and two unarmoured are to be laid down at Chatham next 
year, 


A proposal to construct an embankment on the side of 
the River Thames at Isleworth is under consideration of 
the Hounslow and Isleworth Local Board. 


Mr. Samson Fox, of the Leeds Forge Company, has 
obtained the jurors’ gold medal, as well as the Society of 
Arts gold medal at the Inventions Exhibition. 


The first dynamo built by Mr. Charles F. Brush in 
1878, is still in daily use charging permanent magnets at 
the works of the Viaduct Manufacturing Company, near 
Baltimore, United States, 


The gunnery experiments at the camp at Lydd have 
been continued during the past few days. A gun weigh- 
ing 26,236 lb, has arrived from Woolwich, and trials with 
monster ordnance are now proceeding. 


The steam-chest of the steamer Samuel Felton, on the 
Delaware river, opposite Philadelphia, exploded on the 
16th inst., destroying the vessel's upper works. Ten per- 
sons were injured, two fatally. 


No 13 torpedo miner, which was recently commissioned 
at Sheerness for active service, has been despatched to 
Newcastle, where she will be employed on submarine 
mining operations for the defence of the River Tyne. 


The large iron steamship, Peer of the Realm, which 
ran ashore on Lundy Island during a fog on February 12, 
has been floated. After all the efforts of the insurance 
company to raise her had failed, she was sold to the Car- 
diff Shipbuilding Company three weeks ago for 300/. 


The directors of Brown, Marshalls, and Co., Limited, 
at their meeting on the 10th inst., resolved to recommend 
the payment of a dividend for the half-year ending June 
30 at the rate of 5 per cent. per annum, carrying forward 
a balance of 880/, 


The half-yearly report of the Furness Railway Com- 
pany states that the depression in trade, especially in the 
iron and steel industries, has again seriously affected the 
earnings of the company. The directors recommend a 
dividend at the rate of 24 per cent. per annum. 


Various trade unions are preparing petitions to Presi- 
dent Cleveland, asking him to call Congress in extra 
session on or before the last Monday in September, to 
consider measures for the relief of the industrial classes, 
and for the revival of business, 


The excursions of the members of the Brussels Inter- 
national Railway Congress to a number of coal mines and 
industrial establishments in the Charleroi, Liége, and 
Seraing districts have been very successful. The final 
sitting of the congress was held on Saturday. 


Ashton Court, near Clifton, the residence of Sir Greville 
Smyth, has been fitted with the electric light, Mr. W. D. 
Gooch being the consulting engineer. The fittings include 
20 Bernstein lamps of 50 candle-power ; 160 Brush lamps 
of 20 candle-power ; 36 Brush lamps of 10 candle-power ; 
and 32 Woodhouse and Rawson lamps of 10 candle-power. 


The muzzle of a 9-in. gun was blown off at Shoebury- 
ness during some experiments with a Hadfield steel shell 
a few weeks since, and the fragments have been received 
at Woolwich for examination in the Royal Gun Factories. 
So little damage has the gun suffered that it could still be 
fired effectively. 


The Times states that Mr. Philip Watts, formerly 
assistant constructor at the Admiralty and at present 
Constructor at Chatham Dockyard, will succeed the 
new Director of Naval Constructors as manager of the 
shipbuilding establishment of Sir William Armstrong and 
Co., at Elswick. 


On Saturday the ceremony of cutting the first sod of 
the Sutton and Willoughby Railway was performed 
last week by Mr. Burdett-Coutts. The proposed line 
will begin by a junction with the East Lincolnshire line 
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MERCHANT STEAMERS AS ADMIRALTY CRUISERS. 


A PARLIAMENTARY return has been issued showing the number, names, tonnage, and terms under which the 


Admiralty chartered merchant steamers for employment 


Russia, in relation to the Afghan frontier, were at an acute stage. 


as naval cruisers at the time when the difficulties with 
The return is as follows : 





Freight per Ton per Month. 


| 








Minimum 
Name of each Gross — When Engaged. Where taken up. | Termof En- 
Cruiser. Tonnage. Owner Finding Government | | | gagement. 
Crew. Paying Crew. | | 
£s. d. £s. d. _— | , months. 

ric 5527 1326 015 0 arch 27, 1885, Liverpoo! | 6 
secon 7375 126 015 0 March 28, 1885, Ditto 6 
Umbria 7 126 015 0 March 30, 1885, Ditto 6 
Arizona 1 2 6 012 6 March 27, 1885. Ditto 6 
Alaska 932 126 015 0 March 27, 1885. 6 
Rosetta 502 726 30001. a month | April 16, 1885, Enrouteto Hongkong 6 
Massilia be es 4908 70001, a month 5000/. _,, | April 13, 1885. Sydney 6 
India .. . oe 4065 1 2 6 015 0 April 14, 1885, Colombo 6 
Glenogle 3749 1 2 6 3000. a month April 24, 1885. Hongkong 6 

Pembroke Castle* .. 3936 017 6 ee April 1, 1885. Suakim | poe ae 
Lusitania 3832 126 3000/7. a month April 17, 1885, Sydney 6 
Moor .. 3688 100 012 6 April 14, 1885. Simon’s Town 6 
Mexican 4668 100 012 6 April 14, 1885. Southampton 6 
Coptic 4448 2 ¢ 015 0 April 18, 1885. Sydney 6 
Britannia... 2: 4129 2-2-8 015 0 April 22, 1885. Valparaiso 6 
Stirling Castle. 4916 150 015 0 April 21, 1885. Malta 6 


* Originally engaged as an infantry ship for the Soudan expedition, but diverted after arrival at Suakim, and her period of 





hire (two months) extended as shown. 


at Willoughby, and will have its terminus on land ad- 
joining the proposed harbour and docks at Sutton. 


The contract made by Turkey for Krupp guns, although 
signed, is not to come into force until the first instalment 
of 100,000/. is paid. The manufacture of guns will only 
then begin. The delivery also will begin only as further 
instalments are paid. Fifty thousand pounds have been 
taken off the contract price on condition that the first in- 
stalment is paid before September. 


Sir Lowthian Bell has intimated, through the mayor, 
his intention to present to the city of Newcastle the house 
and grounds of Washington Hall, some nine miles from 
Newcastle. The grounds are about nine acres in extent. 
It is proposed to devote the building to the purposes of a 
convalescent home for the benefit of the inhabitants of 
Newcastle. 

A very useful railway map of South America has been 
published by the South American Journal and Brazil and 
River Plate Mail. It is printed on four sheets and measures, 
when joined, 36in. by 45in. Besides railways the map 
shows the location of various mining properties, central 
sugar factories, and estates, in which English capitalists 
are interested. The price is 5s. ; or 10s. 6d. mounted. 


Sir Andrew Clark considers it necessary to perfect the 
defence of the South Coast, that a line of rails should be 


laid down in the rear of the forts protecting Chatham, | 


Portsmouth, and Plymouth, and for this purpose the re- 
turned Suakim-Berber plant will be used. In every case 
the railway now about to be laid will communicate with 
the great railway systems of the country. 

The Secretary to the Admiralty, replying to a com- 
munication calling attention to the defenceless condition 
of the coast of Ireland, has stated that a warship could 


not be stationed permanently in Lough Foyle or other | 


similarly situated ports. In time of war all Her Majesty’s 
ships would be required for other services, but assistance 
would be given in protecting the coasts by cruising vessels. 


Another ship of the Scout class is to be laid down at 
once in Devonport Dockyard. She is to be built from the 
Serpent’s drawings. She will be 225 ft. long, 3500 horse- 
power, and will , a speed of 16 knots. The arma- 


ment is to be four 6 in. breechloading guns on her poop | 


and forecastle, two 6 in. breechloaders on the upper deck, 
and eight Nordenfelt guns, besides the usual torpedo 
equipment. 

The Allgemeine Zeitung reports that the splendid collec- 
tion of nephrites and graphites, belonging to M. Alibert, 
the well-known Siberian traveller, is about to be trans- 
ferred to South Kensington. He had offered it as a present 
to the Museum of Natural History, at Munich, but receiv- 
ing no answer to this munificent proposal, he withdrew it 
and offered the collection to the authorities at South Ken- 
sington, who gladly accepted it. It is said to be fully 
equal to the famous collections at the Academy of Mines, 
and the Conservatoire of Arts and Trades in Paris. 


A Blue-book, just published, gives returns of accidents 
and casualties as reported to the Board of Trade by the 
several railway companies in the United Kingdom during 
the six months ending June 30 last, together with the 
reports of the inspecting officers upon certain accidents 
which were inquired into. In the course of that period 
five passengers and four railway servants of the companies 
were killed from accidents to trains, rolling stock, per- 
manent way, &c.; and 175 passengers and 25 railwa 
servants were injured from similar accidents. By acci- 
dents from other causes 35 passengers and 208 railway 
servants of the contractors were killed and 944 servants 
injured. 

Instructions have been received at Sheerness Dockyard 
directing the new composite gun vessel Swallow, to be 
ready for launching in October next. She is the first of a 
new type of swift gun vessels, and will be provided with 
eight 5-in. steel breechloading guns. The two foremost 
guns will be fired from sponson ports on Vavasseur central 
pivotting mountings, the stern guns will have Vavasseur 


revolving mountings, and the four broadside guns will be 





mounted on Vavasseur broadside carriages. She will 
have a displacement of 1043 tons, and in this respect will 
be the largest gun vessel ever designed for the Royal 
Navy. She will be fitted with machinery of 1000 horse- 
power by Messrs. J. and G. Rennie and Co., capable of 
propelling the vessel at a speed of 14 knots an hour. 


The Journal of St. Petersburg contains the following: 
‘* Few undertakings have been in their origin the object 
of so pronounced a sympathy on the part of Russian 
society as the volunteer fleet. Large donations and 
numerous vows for its prosperity were bestowed upon this 
patriotic work as soon as it was organised, and there was 
every reason to hope that, as it was started under such 
| favourable auspices, this enterprise would attain a high 
degree of success. Unfortunately, these hopes have not 
| been realised. Soon after its foundation the society in- 
curred heavy losses, which were at a later period further 
increased. It is even probable that if the State had not 
come to its aid the society would have been compelled to 
wind up its affairs. A number of facts prove that no 
great maritime undertaking can prosper without the direct 
or indirect support of the State.” 


The parties told off to conduct the experiments in long- 
distance signalling between Epsom and Aldershot on the 
| one hand, and Leith Hill, near Guilford, and Aldershot 
| on the other, left the latter town for the seven different 
stations allotted to them last Monday. The signalling 
| apparatus was stowed in stout wicker baskets and con- 

sisted of heliographs, in addition to flashing lamps both 
| for oiland the lime-light. Small bags to hold the gases used 
in producing the latter were also included, the oxygen being 
generated in small iron retorts upon the field, a mixture of 
chlorate of potash and oxide of manganese being carried 
| for the purpose. Small portable iron gasholders, which 
hold sufficient highly condensed oxygen and hydrogen to 
| carry on operations for come little time under any circum- 
stances, were carried for use, if it were not possible to gene- 

rate gas on the field. 


After the necessary formalities have been completed 
| the Liverpool Underwriters’ Registry will pass out of 
| existence, becoming merged in Lloyd’s; the surveying 
| staff of the former will come under the control of the 
| latter, and henceforth there will be only one Register 
Book and one Classification Society. The Liverpool 
Registry will be represented on the London Committee of 
Lloyd’s Register by Mr. A. Holt and Mr. R. V. Dale, 
and these gentlemen, with two other members of the 
Underwriters’ Registry, will also be on the Liverpool 
Committee of that society, At the end of four years the 
Liverpool Committee of Lloyd’s Register will be perma- 
nently increased by the addition of four members, two 
returned by the Liverpool Underwriters’ Association and 
two by the Liverpool Steamship Owners’ Association. 
Mr. Rundell, the secretary, and Mr. West, the chief 
surveyor of the Liverpool society, will retire on pensions. 
With these exceptions, the whole of the staff,as far as 
practicable, will be taken over by Lloyd’s. 








New CaTALocures.—We have received from Mr. Har- 
rison Carter, of 82, Mark-lane, a copy of a new edition of 
his catalogue of fiour mill machinery and disintegrators. 
It contains illustrations of all the principal machines 
together with their price and the amount of work they 
are capable of performing. There is also a very elaborate 
telegraph code, by which customers abroad may order, b 
a single word, anything from a screen to a complete mill. 
Messrs. Rose, Downs, and Thompson, of the Old Foundry, 
Hull, have sent us the fifth edition of their catalogue of 
oil mill and other machinery. This firm has been in the 
business more than 100 years and claims that all the im- 
portant improvements in seed crushing have originated in 
its works. The publication begins with plans and speci- 
fications of worksto turn out certain guaranteed quantities 
per day, und then goes through the various machines in 
turn, describing by the aid of engravings, their purpose, 
capacity, and dimensions. The whole constitutes a very 
fair guide to an industry which is little understood by 
the general public. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 7, 1885. 

Tue American markets are in a better condition 
that two months ago. While there has been very little 
organisation to restrict production, there has been for 
months past a very cautious policy maintained in all 
branches of industrial activity. When orders are re- 
ceived they are filled. When filled, labour is dis- 
charged or ‘‘ laid off.” The rail, bridge, and wrought 
pipe mills are all running full in Pennsylvania. Illinois 
mills are slowly increasing in orders for rails, plates, 
bars, and sheets. The western nailmakers are endea- 
vouring to resume operations, but organised labour 
refuses to accede to the terms. This prolonged idle- 
ness, since June I, has not affected prices. Orders for 
1500 tons of bridge iron have been placed. Steel rail 
orders for the week are 18,000 tons. Merchant bar mills 
have more orders, but not enough to insure a steady 
run. Rails are 26.50 dols., nails 2 dols. ; grey forge 
iron, 15 dols. to 16 dols. ; foundry iron, 15.50 dols. and 
18 dols.; merchant bars, 26 dols.; merchant iron, 
1.35 to 1} cent per pound; angle iron, 1.75; plate, 
1.90; beams and channels, 3 cents; tees, 24. Sheets 
are active. Wire rods are in good demand and two 
large orders have been placed. No important engineer- 
ing enterprises are under way, but several are pro- 
jected. The abundance of money does not stimulate 
large enterprises. ilroad construction will drag 
along until next spring. Locomotive building is insig- 
nificant. Merchant steel and structural iron are espe- 
cially active. The barbed wire manufacturers have 
combined under a capital of 2,000,000 dols. Two steel 
casting companies have been organised. Three Clapp- 
Griffiths converters are to be erected at once in addi- 
tion to those recently announced. A syndicate has 
been formed to mine the lower coal bed under the city 
of Pittsburg. The anthracite companies have mined, 
so far, sixteen million tons of coal. New bituminous 
fields in the interior of Pennsylvania and in West Vir- 
ginia have been opened to increase the iron supply in 
tide-water markets. The Amalgamated Association of 
Iron and Steel Workers held their annual session in 
Pittsburg this week. The Government has insti- 
tuted inquiries among manufacturers for the purpose 
of ascertaining the relative cost of production in the 
States and in Great Britain especially, with a view of 
proposing and completing such a revision of the tariff 
as will satisfy the party in power. The manufacturing 
interests since the recent presidential election have 
reorganised and are preparing to conduct their side of 
the contest of Protection against Revenue Reform 
with their accustomed vigour. 








ATKINSON’S DIFFERENTIAL GAS ENGINE. 

Tue Inventions Exhibition is particularly rich in 
gas engines, all the standard designs as well as several 
novel forms being shown. Among these none attracts 
more attention than Atkinson’s differential engine, 
exhibited by the British Gas Engine and Gas Engi- 
neering Company, Limited, of Mansfield-road, Gospel 
Oak, London. This engine not only displays entire 
novelty of conception, departing from the received 
practice both of steam and gas engines, but obtains 
its results, so it is stated, with great economy in the 
consumption of gas, and by the simplest possible com- 
bination of parts. Compression gas engines have 
hitherto been constructed in such a manner that they 
compress a certain amount of gas and air, or gas, air, 
and residuum from a previous explosion, into a cavity 
in the end of the cylinder, ignite this charge, and 
obtain work on the crankshaft from the increased pres- 
sure due to the higher temperature during the whole 
of one stroke or half a revolution, during which time 
the charge is expanded to the original volume. After 
this the whole contents of the cylinder are allowed 
to pass into the exhaust pipe at a pressure of 30 lb. to 
40 lb. above the atmosphere and ata very high tem- 
perature. The well-known ‘‘ Otto” engine was placed 
before the public some seven or eight years ago, and 
other engines followed it, possessing the same features 
in these respects, that is to say, expanding the charge 
to the original volume in half a revolution. 

Mr. Atkinson argues that substantially the utmost 
limit of economy in any engine working in this manner 
was reached in the ‘‘Otto” engine some years ago, 
and that, unless some other system of working were 
introduced, no further economy could be attained. 
The great source of loss in the ordinary gas engine 
results from the cooling action of the cold-water jacket 
around the cylinder, and to reduce this, Mr. Atkinson 
designed the engine shown in diagram in Figs. 1 to 4, 
and in plan and elevation in Figs. 5 and 6 on the next 
page, his object being to allow the gases toexpand much 
more rapidly than usual, and thus to be in contact with 
the cold cylinder wells for a shorter period. Referring 
to the engravings, it will be seen that the cylinder is 
open ateach end, andis fitted with two pistons. The 
pistons are connected by double-ended levers and short 
connecting rods toone crank-pin. The short connecting 
rods are an essential feature of the design, as it is 





through their action that the peculiar differential 
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motion of the pistons is obtained. The pistons travel 
in the same direction, but at very different relative 
speeds; when at the outer end of their strokes, they 
remain almost at rest for nearly half a revolution of 
the crank-pin, but travel rapidly when at the inner | 


ends of their strokes. When the two pistons have | 
completed the strokes to the right (Fig. 1), they almost 

touch each other, and have driven out the products of | 
the previous working stroke through a port in the | 
cylinder wall, so that the hot residuum that frequently | 
causes violent premature ignitions, is completely ex- | 
pelled. The crank-pin is at this time on the left, and 
as it proceeds towards the highest position, the left- 

hand piston moves rapidly away from the other, | 
leaving a space between them into which gas and air | 
are Grawn in suitable proportions through a self-acting | 
suction valve. At this point (Fig. 2) the right-hand | 
piston travels past, and closes the openings to the | 
suction and exhaust valves; and during the next | 
quarter revolution the pistons again appruach each 
other, compressing the charge between them to about 
60 lb. pressure, the crank being now on the right- 
hand side (Fig. 3). At the time of greatest compression 
the left-hand piston passes the opening to an igniting 
tube (Fig. 3), which causes the ignition, and an imme- 
diate rapid working stroke is made by the right-hand 
piston, and is completed by the time the crank-pin 
arrives at the bottom (Fig. 4). The exhaust port is 
now opened by the continued travel of the piston, and 
the contents of the cylinder driven out through the | 
self-acting exhaust valve by the left-hand piston, which | 


is now in the position first mentioned, the complete | 
cycle being completed in one revolution. | 
The space between the pistons into which the ignited | 
charge expands, is nearly double the space into which | 
the charge is drawn, consequently the expansion is | 
continued to nearly twice the original volume, and | 
instead of the exhaust being emitted at 30 lb. to 40 Ib., | 
it is expanded down to 10 lb. or 12 lb. It will be seen | 
also that the total expansion to twice the original 
volume takes place in one-fourth of a revolution as com- 








Fig / 
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the time, assuming the engine to run at the usual 
speed. The economy to be gained from the extra ex- 
pansion is obvious, while the saving due to rapid 
motion of the piston was demonstrated in the early 
part of 1883 by M. Witz, who made some experiments 
with a view to determining the effect of increased 
rapidity of expansion. In one series of experiments 


he used a mixture of one volume of illuminating gas and | 
6.33 of air, a very usual proportion in gas — 


This mixture was drawn into an experimental cy 


and exploded, the piston being allowed to travel at the | 


rate of 1.7°metres per second, corresponding to an 


| ordinary piston speed in a medium-sized gas engine, 


pared with other engines which expand to the original | and by means of the diagram he estimated the actual 


volume only in half a revolution, consequently the ex- 


amount of work done. 





i aeaR rs MTS Sea = 
| 4.3 metres per second, or 2.54 times as fast, the same 
| amount of gas did 2.9 times as much actual work. 
| This enormous increase is chiefly due to the fact that 
the intense heat of combustion is not allowed to con- 
| tinue so long in contact with the walls of the cylinder, 

cooled by the water jacket. It is well known that 
| more than one-half of the total heat in the gas, even 
| if thoroughly consumed, is lost by transmission to the 
water. If the work is done in one-fourth of the time, 
three-fourths of this serious loss must be saved, the 
transmission of heat through metallic substances being 
directly proportionate to the length of time the differ- 
ences of temperature exist ; hence the great increase of 
power shown by M. Witz’s experiments. 

It is clear that Atkinson’s ‘‘ differential” engine is a 
great advance from a theoretical point of view, and 
trom a practical one we understand that the British 
| Gas Engine and Engineering Company, of 11, Queen 
| Victoria-street, E.C., who manufacture them, are pre- 
| pared to guarantee a considerable saving in gas. 

From an inspection of the illustrations it will be 
seen that the engine is extremely simple ; there is no 
slide valve, a fact that any one practically acquainted 
with the working of gas engines will appreciate, nor 
is there any complicated substitute, the working fluid 
being efficiently controlled by the pistons passing the 
ports to the two self-acting valves, and the port to 
the igniting tube; in fact it is more simple than any 
steamengine. There are no joints under pressure, no 
delicate passages, no cams or eccentrics ; and it has 
only pistons and bearings for the wearing parts. 








AMERICAN BrinGEs For Brazit.—The Keystone Bridge 
Company has just despatched an iron bridge to Brazil. 


New ZEALAND STEAM NavicATION.—The tender of 





inder | Messrs. Donald and Edenborough has been accepted for 


what is known as the inland island service. The service 

was commenced this month from Dunedin, calling at all 
| ports, Auckland being the last port of departure for the 
| islands. In addition to developing the trade of the islands, 
it will no doubt lead to New Zealand tightening her hold 


; rs : : r He increased the speed of} on some islands of the group, notably Samoa, Tonga, 
pansion to the original volume is done in one-fourth of | piston, and found that by allowing the piston to travel | and Barotonga. 
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DOMESTIC ELECTRIC LIGHTING. 
On Private Installations of Electric Lighting.* 
By Mr. RALPH H. C. Nevite, of Wellingore. 

Havine for many years desired to use the electric light 
for domestic lighting, the author could not see his lon to 
doing so while arc lights, and those anything but perfect, 
were all that were commercially practicable. When how- 
ever incandescent lights were introduced he determined 
to make the experiment as soon as possible. Happening 
to have a 6 horse-power portable engine some ten years 
old, which he had been using for pumping and for driving 
a saw, he determined to try this for the purpose, although 
warned that in all probability difficulties would arise in 
respect of the governing, as proved to be the case, in con- 
sequence of the governor being one of the old-fashioned 
kind with heavy balls revolving at a slow speed. ; In the 
course of last summer he arranged with Messrs. Edmund- 
son of Westminster to carry out the wiring of the house, 
and in the autumn he obtained from them a Siemens 
SD 9 compound shunt-wound dynamo ; and completed 
the installation sufficiently to judge of the merits of 
electricity versus gas, which had been the previous illu- 

inant. 
The total number of lamps in the house is 125, divided 
over some fifty rooms and offices. The maximum number 





shown in the diagram, a branch being taken off at the 
point B to light the stables. The fifth circuit goes to a 
board, on which are fixed 100 lamps for experimental 
purposes ; and this circuit is also intended to furnish 
current to secondary batteries or accumulators, which the 
author hopes to introduce before very long. The switches 
distributing these currents are two-way, so that the 
current can either be sent out direct or can be passed 
previously through one of Ayrton and Perry’s spring 
am-meters, whereby the amount of current in use on any 
one or more of these circuits can at any time be ascer- 
tained without causing any interruption in the light. The | 
am-meter iu use, being constructed to register up to onl. 
20 amperes, has been provided with two shunts of thic 
German silver wire, so that by using one or other of 
these the reading on the am-meter is reduced to one- | 
half or one-third of the total amount passing ; in this | 
way the total current of 60 amperes can be registered. 
The current for use in the house is led from the dynamo- 
room to the roof in an insulated cable of fourteen No. 16 
wires (0.065 in. thick), and is thence taken overhead 
through a bare cable of the same size, suspended on 
poles, to the point at which it enters the house, where it 
is connected to a larger cable of nineteen No, 14 wires 
(0.085 in.) This cable has been provided in order to 
admit of a larger number of lamps being used in the 


| 


| to its old point. 
| sary to keep the steam pressure in the boiler almost abso- 


workshop are a few lamps attached to flexible wires, which 
are very convenient for placing in various positions for 
working, and especially for turning. 

The installation was first used in November last, and 
everything worked very satisfactorily with the exception 
of the governor, which proved utterly unsuitable, the 
inertia being so great that its position would remain the 
same for a very considerable variation of speed ; so much 


| so that, although an adjustable resistance of considerable 


magnitude had been inserted in the circuit exciting the 


| field magnets of the dynamo, it was found impossible even 


with this to control the electromotive force to the point 
required. Frequently when resistance was inserted, 
thereby lessening the work done by the dynamo, the 


| engine in consequence of the lightened load would increase 


its speed sufficiently to bring up the electromotive force 
The consequence was that it was neces- 


lutely constant, or rather to allow it so to vary in pro- 
portion to the load that it should keep the electromotive 
force constant. This was found exceedingly difficult in 
practice ; and it was soon seen that it would be necessary 
to get some more efficient kind of governor. Having seen 


| the working of Mr. Richardson’s electrical regulator, and 


being much pleased with its principle of action and with 
its performance, the author decided to try it, and one was 
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of lamps hitherto required at one time for purposes other 
than those of experiment has been fifty. All the main wires 
within the house have been laid to admit of the full number 
being used, and even of an increase to 150 or 200. The en- 
gine and dynamo (Fig. 1) are stationed in a shed about 180 
yards distant from the point where the overhead cables 
enter the house ; in this shed also is the saw table, so that 
by removing the belt from the dynamo and substituting 
one to the countershaft of the saw, the latter can be driven 


by the engine when it is not required for lighting. The | 


dynamo is driven direct from the flywheel of the engine 
by a 4-in. linked leather belt, which suits the 
well, there being no uneven places caused acing or 
other joint to cause any unsteadiness in the running of 
the dynamo. Owing to the centres of the dynamo pulley 
and flywheel shaft being necessarily somewhat close 
together, the belt has to be kept rather tight when required 
to transmit the whole power of the engine. his, how- 
ever, has never yet been required except for experimental 
purposes, 

The current generated is led from the dynamo to a 
set of switches, by which it can be distributed into five 
separate circuits. The first of these is the circuit exciting 
the field magnets of the dynamo itself. The second circuit 
furnishes lights for the engine-shed and the carpenters’ 
shop adjoining. The third goes to a schoolhouse near. 
The fourth goes by an overhead cable to the house, as 








* Paper read before the Institute of Mechanical Engi- 
neers at Lincoln, 





sy se very | 
y 


ALA 


house at some future time, without disturbing the wiring, | 
It leads well into the middle of | 


&c., inside the house. 
the house, giving off on its way smaller branches to light 
sections of rooms; and then connects to a smaller cable, 
which again is reduced to a still smaller one before reach- 
| ing the far end of the house. These cables all give off 
smaller branches to light the various rooms both up and 
down stairs. At their junctions with the mains the 


| branches are fitted with fusible cut-outs, so that, in the | r 
| double solenoid magnet, placed vertically and wound 


event of any short circuit occurring of sufficient magni- 


tude to cause any undue heating of the branch, the fusible | 


plug would go, and would cut off that section. Most of 

| the switches used have also fusible plugs in them, and are 

| of the quick-breaking type, so that they cannot be left in 
such a position as to form an are. 


The lamps used are mostly 100-volt 20-candle-power | 
| lamps of the Edison and Swan make; but in some cases | 
| two 50-volt 10-candle lamps placed in series are used, in- | 


| stead of one 20-candle lamp. This is principally the case 
| in passages, which are thus better lighted by the greater 
| diffusion of the light ; and moreover it is never required 
| to light one of these lamps without the other. In the 

chapel there is a hanging chandelier with twenty lamps, 

in which the current is conveyed to the lamps by the sus- 
| pending wires; and the chandelier is so arranged that, 

for the purpose of replacing lamps which have failed, it 
| can be raised or lowered without disturbing any connec- 
tions. In most other cases the lamps have either been left 
| simply attached to the ends of the wires, or have been 
| fixed to the old gas-brackets. In the author’s private 


| causes an 


| mal amount. 


JU 
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accordingly adapted to his engine (Fig. 3). Although this 
old-fashioned type of engine does not lend itself very 
readily to the introduction of the necessary valve, the 
object was attained in a very efficient though possibly 
rather unsightly manner, by taking the steam from the 
top of the safety valve fitting, and passing it through the 


| throttle valve actuated by the governor, and thence down- 


wards into the steam-chest. 
The regulating part of this governor consists of a 


with insulated copper wire, within which works a double 
core; and to the cross-piece at the bottom of the cores is 
linked the long arm of a lever, the short arm of which 
presses upon the spindle of a double-beat Cornish valve 
that controls the admission of the steam to the steam- 
chest. For incandescent lighting in parallel, the wire on 
the bobbins is placed in shunt circuit between the main 
leads ; and the size of wire used is adjusted according to 
the electromotive force which it is desired to maintain 
between the mains, so that when the electromotive force is 
at the right point the cores are suspended within the sole- 
noids by their attraction. Inasmuch as the resistance of 
the solenoids is fixed, any increase in electromotive force 
increased current to flow through them, 
whereby the cores are immediately attracted with an in- 
creased force, and are caused to move upwards, thereby 
acting through the lever to close the valve until the elec- 
tromotive force has been brought down again to its nor- 
The required movement of the valve is ex- 


| ceedingly small; and this method appears to be the best 
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suited for electric lighting. An automatic expansion gear, 
on which the governor might be caused to act, has the 
disadvantage that, when but few lights are burning, the 
steam is cut off at so early a period of the stroke that 
unless the flywheel is exceedingly heavy a fluctuation 
occurs in the light during each revolution of the flywheel, 
somewhat analogous, though of coursein a much smaller 
degree, to the = bobbing generally seen in elec- 
tric lights driven by a gas engine where there are no accu- 
mulators. In a large engine, where economy of coal has 
to be considered, probably the best way would be to have 
an expansion gear actuated by hand, which can be set 
approximately to the expansion required, leaving the 
throttle valve to regulate the me ry But where 
perfect steadiness is desired, it is probably better not to 
cut off much before half stroke, especially if a single- 
cylinder engine is used. The use of accumulators as 
regulators would of course prevent a great deal of fluc- 
tuation, and would permit of the steam being cut off 
much earlier without causing any apparent unsteadiness 
in the light. 

The electric governor was fixed on the engine and 
worked for the first time on 13th January last. The 
improvement was remarkable, the lights remaining steady 
without the sudden alternations of brightness and dulness 
which had occurred before. But it was still found that 
with any considerable variation of boiler pressure or of 
load the electromotive force in the mains varied more than 
was thought conducive to long life in the lamps. As, 
however, it was found that, by augmenting or diminish- 
ing the weight suspended from the core bars, the electro- 
motive force could be brought back to its normal amount, 
it occurred to the author to fix an upright cylinder in 
direct communication with the boiler, and to make its 
piston rod press upwards on the core bars ; the diameter 
of the cylinder being experimentally determined by 
observing the weight necessary to be added or removed 
for certain variations in boiler pressure. This arrange- 
ment caused a very great improvement; and when the 
load was approximately the same, it maintained the elec- 
tromotive force constant under very considerable varia- 
tion of steam pressure. When, however, the load was 
varied very considerably, say from one lamp toa hundred, 
it was found that more variation took place in the elec- 
tromotive force than was desirable. 

The arrangement was accordingly modified* by causing 
the piston rod to act upon a lever, and by introducing a 
second cylinder (Fig. 4) supplied with steam from the 
steam-chest, the second piston rod acting upon the same 
lever but upon the other side of the fulcrum. ‘The end of 
the lever was furnished with a steel knife-edge, bearing 
against another knife-edge set at right angles to it upon 
the prolongation of the core bars. The cylinders were 
also both of them made larger, and were placed so that 
they could either of them be moved nearer to or further 
from the fulcrum of the lever, whereby the resultant 
effect, or their differential power, could be easily adjusted. 
This arrangement answered very well indeed, and it was 
found that the lights could be varied from 1 to 100 and 
the boiler pressure from 30 lb. to 60lb. with but very 
slight variation of electromotive force in the mains, pro- 
vided of course there was sufficient steam to dothe work 
required. It is also quite easy to cause electromotive 
force to rise as the load on the engine increases—or in 
other words as more current passes through the main— 
by simply giving greater leverage to the piston connected 
with the steam chest. In fact with this arrangement the 
electromotive force can be maintained practically con- 
stant, or can be made to vary in any desired manner 
with variations of steam pressure or of load. 

The main leads to the house having a resistance of about 
0.2 ohm, there is aloss of about 12 volts of electromotive 
force when 60 amperes of current are passing along them 
between the terminals of the dynamo and the house ; 
whereas when only one or two amperes are passing, 
the loss is practically nil. Hence if the electromotive 
force were maintained constant in the dynamo room, it 
would fall at the house as more lights are turned on. In 
the case of an engine controlled by an isochronous governor 
this difficulty is supposed to be met by the compound 
winding of the dynamo machine. There are however 
several disadvantages in that plan. One is that each 
dynamo ought to be specially wound for the electromotive 
force desired to be maintained, and for the external re- 
sistance between the lighting centre and thedynamo ; and 
if either the electromotive force of lamps used or the ex- 
ternal resistance is varied, the adjustment of the machine 
is destroyed. This also in a great measure prevents the 
use of reserve machines for a large installation where 
several circuits are used, because the reserve machines 
cannot suit all the circuits equally. Another disadvan- 
tage in a compound machine is that, if it be used in con- 
junction with secondary batteries, and the engine be 
permitted to slow down before the connection between 
the dynamo and the batteries is broken, the current from 
these last will flow back through the dynamo, and jwill 
reverse the polarity of the magnets if it be a compound 
machine; and when next started, the batteries and 
dynamo will be wrongly connected, and considerable 
harm may ensue both to batteries and to dynamo. 

The plain shunt-wound machine is free from these 
objections ; but the disadvantage has hitherto been that, 
as more lights were put on, the electromotive force fell 
just when it should rise. With an electrical governor 
this can be obviated, as indicated above, by a suitable 
arrangement of the piston actuated by the steam from 
the steam-chest. But a still better plan is probably that 
adopted by the author, of taking certain points as lighting 
centres, and keeping the electromotive force between 
them constant. For this purpose small wires are con- 





* We shall shortly publish engravings of an engine 
fitted with Richardson’s electric governor. 








nected with the mains at the points A and C (Fig. 1), 
and the current to actuate the governor is taken off there, 
instead of direct from the terminals of the dynamo. 

This arrangement could easily be applied to a large in- 
stallation for a town, each engine and dynamo having its 
particular district (Fig. 2). The cables would be led direct 
to the district, and governor wires would be led back from 
the district to the engine governor. The arrangement of 
splitting up the required power into several small engines, 
instead of employing only one or two very large engines, 
permits of this plan; and also requires very much less 
reserve of power to provide against a breakdown. For 
example, if the lighting of a town be estimated to require 
2000 indicated horse-power, and this be divided between 
two engines of 1000 indicated horse-power each, it will be 
necessary to have either one or two similar large engines 
in reserve, according as it is intended to provide against 
a single or double breakdown. If however the same 
power be divided amongst forty engines of 50 indicated 
horse-power each, it will only be necessary to have a re- 
serve of one or two of these smaller engines for providing 
against similar contingencies. A simple arrangement of 
switches would then at once permit of a reserve engine 
with its regulator being switched on to any particular 
circuit on which it might be required, owing either to a 
temporary breakdown or to special extra demand for 
current. 

Another advantage of an electrical governor over any 
arrangement of isochronous governor, however perfect, is 
that the electrical regulator takes its regulation from the 
mains, and not from the engine; consequently if there 
be any loss, either by slip of belt, or by extra heat in the 
field-magnet circuit or the armature, causing increased 
resistance, this will be compensated by the electrical 
governor at once driving the engine so much faster as to 
make up for it. On one occasion when experimenting 
with the governor, this was specially noticeable; for 
when the load got rather heavy, the belt at the time 
being rather too slack, the engine suddenly increased its 
speed considerably, but the voltmeter remained at the 
same point, and the dynamo was found to be running at 
just about its ordinary speed, the extra speed of the 
~—s being evidently caused by slip of belt. 

Vhen the lever arrangement was completed, several 
experiments were made by Mr. Richardson and the 
author, the results of which were as follows: When the 
load on the engine was allowed to remain constant, with 
only one lamp alight, it was found that while the steam 
pressure was allowed to vary between 31 lb. and 55 lb. 
the electromotive force remained constant at 90 volts. 
Afterwards, with the same extent of variation in steam 
pressure, and with the load also varying from 1 lamp to 
91 lamps, the electromotive force varied only 2 volts, 
namely from 91 volts to 93 volts. The following are the 
particulars of this second set of trials, which are shown 
graphically in Fig. 8: 


Steam No. of Electro- Steam No. of Electro- 
Pressure. Lamps. ™V® pressure. Lamps. Motive 
cue see arcs, eee ‘orce. 
Ib. volts. | = Ib. volts. 
55 1 92 | 45 61 92 
5D pet 91 | 35 50 92 
55 21 9 | BB 41 93 
55 31 9 | 32 31 93 
55 41 92 | 22 80 92 
55 51 93 30 71 92 
id 61 924 35 91 92 
5D 71 92 40 91 93 
55 81 92 45 91 93 
BB 91 92 50 91 92h 
50 91 92 50 91 92 


The arrangement of the governor has since been modi- 
fied, in order to obtain a neater looking arrangement and 
also better results. Here there is also the advantage 
that, if an ordinary centrifugal governor be added to the 
engine—which may be done as a measure of safety, in 
view of a wire breaking or of the main driving belt com- 
ing off ; and which must be done if the engine be re- 
quired to do other work, such as sawing or pumping, at 
times when the dynamo is not running—the throttle 
valve will still be compensated by the lever, which would 
not be the case if the compensating arrangement were 
attached only tothe solenoid. 

The diagram, Fig. 6, exhibits the variation in upward 
pressure on the valve spindle, caused by different pres- 
sures in the steam-chest and boiler. This upward force 
acting on the valve is represented by the series of dotted 
curved lines; and the straight lines close to them repre- 
sent the counteracting force exerted by the compensating 
arrangement. The distance between a curved line and its 
corresponding straight line at any point therefore shows 
the force which had to be governed by the electrical ar- 
rangement. If the compensating arrangement were 
absent, the force which the governor would have to coun- 
teract would be represented by the whole distance to the 
horizontal dotted line which is drawn rather above the 
zero line. 

In diagram Fig. 7, there is shown simply a similar 
set of curves for the same valve, but not extending to 
such extreme differences, and by a slight difference of 
adjustment in the leverage of the pistons of the compen- 
sating arrangement, the compensation was rendered still 
closer. In the first diagram the maximum difference 
shown is 61lb., and in the second it is only 3 lb.; and 
as the solenoid used had a pull of about 25 1b. with an 
electromotive force at its terminals of 100 volts, while a 
variation of one volt caused a variation of about 41b. in 
the pull, the maximum difference in the electromotive force 
ought not to have exceeded 2 volts in the first diagram, or 
1 volt in the second. When the cores of the solenoid are 
in the most favourable position, the difference of pull 
caused by a small movement of them is very slight ; and 





the movement required to open or close the valve is very 
small, Through a valve similar to the one shown, steam 
sufficient to indicate 55 horse-power has been passed with 
a lift of only 0.1 in., and with a difference of less than 
— between the pressure in the boiler and in the steam. 
chest. 

When it is desired to vary the electromotive force in 
the mains, a set of adjustable resistance coils is inserted 
in the governor circuit ; by increasing these resistances, 
a higher electromotive force is required to drive the normal 
current through the solenoid, and thus to close the valve, 
In this way the speed of the engine and the electromotive 
force in the main wires may be varied to almost any re- 
quired extent, and from a point however distant from the 
engine. The author has one set of these coils fixed in the 
circuit in the dynamo room, and another at the point C 
in the house ; and by moving either of these the resist- 
ance may be increased or diminished, producing a corre- 
sponding variation in the electromotive force. This is 
found a great convenience when exceedingly exact electro- 
motive forces are required for experimental work, which 
sometimes cannot be carried on in the immediate neigh- 
bourhood of the dynamo machine. It may also ke arranged 
practically to dispense with the necessity of any telegraph 
or signal to the engine-room, because a switch and set of 
coils placed in any convenient position, afford the means 
of varying the light as desired, without any reference to 
the engine driver, whose work then consists simply in 
seeing that sufficient steam and water are maintained in 
the boiler, and that all bearings are kept duly oiled. 

In the case also of an engine doing any other work, 
where it is desired to vary its speed from a distance, the 
same governing arrangement may be applied by causing 
the engine to drive a small dynamo just sufficient to fur- 
nish electricity for the electrical regulator. The electro- 
motive force in the mains would then furnish at any 
desired point an indication of the speed of the engine at 
any moment; and a switch and set of resistance coils 
would afford the means of altering the speed to any 
other desired rate. As the amount of current required 
for driving the regulator is only small, the coils and switch 
may be made very small and compact; so that in a 
theatre, for example, they might be placed in the 
prompter’s box, and the whole system would then be 
under his im mediate control. 

The introduction of this governor has in the author's 
opinion contributed very largely to the duration of the 
lamps used. From the first start until the end of last 
year the time of running was 370 hours ; and during that 
time with the old governor five lamps gave out, although 
they were all new when the installation was started ; the 
average current during that time was 16 amptres. Up to 
the 13th of January last, when the new governor was first 
introduced, the time of running was 477 hours, and 
thirteen lamps had given out ; probably also many of the 
others had been damaged. Nevertheless during the 487 
hours’ running in February, March, and April, although 
the average current used had increased owing to the ex- 
tension of the installation, only ten lamps gave out; and 
during the 84 hours’ running in June only two 7 gave 
out. Hence it appears that a good governor will soon 
save its own cost by an increased life for the lamps. 

Thus far reference has been made solely to incandescent 
lighting in parallel ; but for arc lighting in series the ad- 
vantages of a governor of this description are very con- 
spicuous. Probably the best system of driving arc lights 
in series is by the use of a series-wound dynamo, —— 
if a compound engine be used for the purpose, because 
then the steam-chest pressure remains approximately 
constant, and the speed varies approximately in accordance 
with the number of lamps in use. Here an isochronous 
governor is obviously altogether useless. An electrical 
governor, however, meets the case perfectly. Here the 
whole of the current to the lamps is led round the solenoids, 
which are of course made with fewer coils of a thicker 
wire. When any lamps are short-circuited, a momentary 
increase of current takes place, which instantly raises the 
cores in the solenoids, and shuts off the steam, reducing 
the engine to the required speed for the number of lamps 
left on. The following are particulars of some experiments 
made in 1883 by Professor Thompson, of University Col- 
lege, Bristol, with a machine of this description ; 


Lamps Alight. Amptres of Current. 
0 10.6—11.2 
5 10.0—10.5 
11 10.0—10.3 
16 9.9—10.2 
17 10.1—10.2 


Before the introduction of this regulator, very consider- 
able trouble was experienced in keeping the speed at the 
09 point, and many of the fine-wire coils of the Brush 

amps were destroyed by an excess of current going 
through the circuit. Now, however, the current has been 
effectually controlled, and any number of lamps can be 
switched in or out without any attention being paid to 
the engine. Here also an arrangement is introduced, as 
shown on Fig. 5, by which, should the main lead 
become accidentally severed, the engine is at once stopped. 
A small electro-magnet is introduced, round whiek the 
current is led with a few turns of wire. The magnet 
supports a weight of several pounds, which is attached to 
alever so pivotted that, when on the cessation of the 
current the weight falls, the lever presses with great force 
on the top of the valve spindle, and shuts off the steam 
altogether. 








ARGENTINE Rattways.—The railway system which 
centres in Buenos Ayres comprises 2290 miles of line, and 
represents an expenditure of 16,200,000/. The net return 
realised upon this capital is stated to be nearly 6 per cent. 
per annum, 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. JEREMIAH HEap.* 
(Continued from page 141.) 

Bar Iron.—Whilst rolled steel is gradually taking the 
place of rolled iron in so many directions, there is one in 
which it seems as yet to have made little or no progress, 
and that is in competition with ordinary bar iron. 
Makers of this speciality agree in saying that only a ver 
small percentage of their output is as yet of steel, althoug 
they are equally willing and able to supply either mate- 
rial. Inasmuch as bar iron is the form in which country 
blacksmiths and rural implement makers, whether British 
or foreign, buy most of their material, this is perhaps no 
more than might have been anticipated. Such consumers 
have their traditions and their habits, and are slow to 
change them. Steel they find harder to work, more diffi- 
cult to weld, and requiring more care to smith. Above 
all it is still substantially dearer. These things are 
naturally regarded as impediments in country districts, 
and the superior physical properties of steel are there 
scarcely appreciated. The blacksmith’s customers also 
are not of the kind to make or enforce rigid specifications ; 
and so the use of bar iron goes on, and is likely to go on, 
perhaps for generations. 

It might have been expected that such extensive con- 
sumers of bars as leading makers of agricultural imple- 
ments, would by this time have been found using steel in 
quantity. But it does not appear that this isso. Occa- 
sionaily and for special purposes, such for instance as for 
the wearing surfaces of sledges, steel is used; but not 

enerally. Even for the tyres of cart-wheels iron is pre- 
erred because it is more easily welded. An argument is 
often used which has great weight. It is urged that 
wherever implements may be made, they will sooner or 
later come to be repaired by the country blacksmith ; and 
that therefore the material and construction adopted by 
the original manufacturer ought to be within compass of 
the ideas and resources of the rural repairer. 

Rolled Joists.—Until lately this speciality was almost 
entirely monopolised by the Belgians. Now large quan- 
tities of rolled joists are produced at Middlesbrough. 
There appears to be no advantage in making them of 
steel, as in that material they are more difficult to get 
sound at the edges, less easy to straighten, and generally 
more costly to produce. And if made thinner than the 
ordinary sections for iron, in order to reduce their cost in 
steel, they are deficient in stiffness. It is noteworthy 
that, at their present market price of 4/. 2s. free on board 
at Antwerp, rolled joists are the cheapest form in which 
finished iron of any kind is or perhaps, ever has been 
produced, 

Castings.—Steel castings began to come into extensive 
use about twenty-three years since. They were then 
made of crucible steel only, and no great size or weight 
was attempted. An urgent need had long existed 
for a material which could be cast in a mould, and 
which should yet have the toughness and tenacity 
of wrought iron. Portions of machinery that are 
subjected to severe strain, such for instance as the 
pinions and clutches of reversing rolling mills and the 
propelling gearing of steam plough engines, are cases 
in point. Noincrease of substance would give the requisite 
strength so Jong as the material remained cast-iron ; inas- 
much as the destructive force depending on the inertia of 
the parts would increase proportionately. But the diffi- 
culty was entirely obviated by the use of steel castings ; 
for the strength and toughness in that case are largely in- 
creased without increasing the inertia. Before the time 
named, articles of enormous weight, such as screw pro- 
pellers, were occasionally made even of cast brass or gun- 
metal, at a twelve-fold expense compared with cast iron, 
in the hope of obtaining a slight increase of tenacity and 
some little ductility. The modern alloys of manganese 
and phosphor-bronze, and Dick’s metal, which in some 
forms are claimed to be as strong and tough as wrought- 
iron, were then unknown ; and therefore the need of a 
better material for castings was more urgent than it 
would otherwise have been. 

The cost of steel castings has been greatly cheapened 
latterly by the employment of the Bessemer and open- 
hearth processes. But the expectation which is occa- 
sionally expressed, that steel castings are about to super- 
sede iron ones altogether, does not seem at all likely to 
be realised. For, in the first place, steel castings are 
from three to tive ties dearer than iron ones ; and in the 
second place, whilst their general superiority is beyond 
question, iron castings have still the advantage in certain 
respects. 

Steel castings are dearer than iron: 1. Because the 
value of molten steel is considerably greater than that of 
molten cast iron. 2. Because, in order to get sound cast- 
ings, there must be very much more waste in ‘‘ dead- 
heads” with steel than with iron ; these are difficult and 
costly to remove, and entail a loss represented by the 
difference between steel casting value and pig iron, which 
is greater than that between iron casting value and pig 
iron, 3. Because the annealing process, without which 
steel castings are useless, is tedious and expensive. 4. 
Because the higher melting point of steel compared 
with iron necessitates more costly moulds. In conse- 
quence of these peculiarities the quantity of finished 
steel castings capable of being turned out in a given 
space, with a given number of hands and a given value 
of plant, is small compared with a corresponding output 
in iron castings. And as these impediments are mostly of a 
permanent character, the relative value of steel castings 
is not likely to be greatly altered in the near future. 

As to those respects in which iron castings have the ad- 
vantage: 1. Steel castings seldom if ever have the fine 





* Delivered at the Lincoln meeting, August 4, 1885, 





surface, sharp edges, and pleasing appearance of good 
iron ones. This arises no doubt from the higher tempe- 
rature of the molten metal in the former case, and its de- 
structive action on the surfaces of the mould. Annealing 
also usually detracts considerably from the appearance. 
2. Both on the surface and internally steel castings are 
much more liable to cavities and blow-holes. 3. If not 
fully and equally annealed throughout, steel castings are 
quite unreliable and even treacherous. 4. The delay in ob- 
taining steel castings, owing to the time required for an- 
nealing, is so considerable as often, in pressing cases, to 
compel the reluctant substitution of iron ones. Besides 
the points just raised, there are many others which seem 
to force us to the conclusion that the art of iron founding 
is in no danger of extinction, or even of serious diminu- 
tion. In a majority of cases where cast iron has hitherto 
been used, mass, and the stiffness due thereto, are _re- 
quired, rather than great tenacity or ductility. For 
columns, water and gas mains, engine frames, cylinders, 
condensers, bed-plates, lathe beds, machine frames, 
bridge cylinders, railway chairs, household grates, roof- 
ing gutters, rain pipes, certain culinary utensils, cellar 
gratings, and for very many other purposes, steel would 
not answer better, if indeed so well as iron, even though 
there were no difference in price. 

oon for wearing surfaces, such as the motion blocks 
and bars of a steam engine, nothing works better than 
cast iron upon cast iron, if only the areas be sufficient ; 
and this property is still more remarkable in the case of 
pistons in cylinders and slides on slide faces, working as 
they often do for long periods, and remaining in excellent 
condition, with no other lubrication than the steam itself. 
There is not, so far as I am aware, any evidence to show 
that steel castings would answer at all in such positions. 
There are indeed purposes for which the one material is 
fittest, and others for which the other is fittest. Time 
will show ; but meanwhile nothing like the wholesale 
superseding of cast iron by steel is in the least probable. 

Forgings. — Concurrently with steel castings, steel 
forgings have _— been coming more and more into 
general use. For very fine and delicate work, such as the 
spindles and pinions of watches and clocks, high-carbon 
crucible cast-steel has been used for an indefinite period, 
and long before thedays of Bessemer or Sietnens. Cost 
is nothing, homogeneity everything in such cases; and 
capacity to harden is scarcely less valuable. A streak of 
cinder, of little moment in a large forging, might render 
a very small one weak at a vital point. 

Modern mechanisms tend more and more to comprise 
complicated parts machined into form out of solid forged 
lumps by a number of successive operations. A finished 
piece of this kind has perhaps slender projections, whereof 
the soundness and strength are essential. The only way 
to make a forging of wrought iron suitable for such a 
purpose is so to work it that the grain of the iron shall 
follow each projection, as the woody fibres do in the stem 
and branches of a tree. This desideratum however is 
always difficult, and in complicated forms, impossible to 
obtain. But steel has practically no grain, and is as 
strong in any one direction as in any other. Thus it is 
eminently suitable for such work, and is naturally super- 
seding iron completely. A good example is afforded by 
the spherical sector pieces with shafts, forming the two 
principal revolving parts of the ‘‘ Tower” engine, which 
were exhibited and described at a recent meeting of the 
Institution, by Mr. R. H. Heenan. Several parts of the 
locks of rifles and machine-guns, and of the breech-closing 
and discharging apparatus of heavy ordnance, are also 
casesin point. In making steel forgings the smith now 
starts with acogged bloom, purchasable of any desired 
weight. Theseare simply ingots rolled down to a rect- 
angular section and sheared off to a given length. They 
are the cheapest form in which wrought steel can be pur- 
chased. Indeed the trade in soft steel blooms for mis- 
cellaneous purposes has lately increased at a surprising 
rate. Mr. Arthur Cooper, of the North-Eastern Steel 
Works, Middlesbrough, tells me that about 900 tons per 
week is his present output of basic steel blooms and 
billets, exclusive of rails. Half of this is used for wire- 
making, and the other half for tin-plates, stamping- 
sheets, tube-strips, boiler-plates, angles, forgings, nails, 
locks, hoops, and sleepers. 

With regard to gun and rifle barrels, a complete revo- 
lution has taken place within the last few years. The 
system of coiling and then welding wrought-iron strips to 
form a barrel, has virtually passed away ; and solid steel, 
rolled from the ingot, and then drilled through from 
either end, is the system which now prevails both here 
and abroad. <A similar change has taken place with re- 
spect to heavy ordnance. The imposing operations of 
coiling wrought-iron bars of large section and enormous 
length, and then welding them under a colossal steam 
hammer, are no longer to be seen at Woolwich. Every 
part of every piece of ordnance is now made of steel, and 
all guns are breechloading. This revolution has only 
taken place within the last three years, the decision having 
been arrived at on Colonel Maitland’s recommendation, 
after he had visited various foreign works and arsenals, 
and satisfied himself that there could no longer be any 
doubt as to the absolute necessity of the change. . 

But there are certain specialities within the general 
class of forgings, with respect to which it is by no means 
yet clear that steel is superior to wrought iron. I refer 
to heavy shafting, axles, and especially locomotive crank- 
axles. Let us consider the last first. 

No one can view an express train dash by at full speed 
without feeling that the passengers are, as it were, 
“carrying their lives in their hands.” The train is made 


up of a great number of parts, .all of which are liable to 
breakage ; and of some the failure would inevitably lead 
to terrible disaster. In this sense, perhaps the most im- 
portant detail in a train is the crank axle of the locomo- 
tive. There are many and diverse opinions among engi- 





neers as to crank axles. Some prefer them of iron, some 
of steel; and some think they should be avoided alto- 
gether by the adoption of outside cylinders. On several 
of our leading lines, and notably on the Great Northern, 
express engines have now plain axles throughout. 

But on other lines crank axles are used in all types of 
engines ; and on all lines they are used in some types 
which are liable to be run at considerable speed. When 
last October, by the kindness of Mr. S. W. Johnson, our 
members were shown through the engine-building shops 
of the Midland Railway at Derby, nothing to which their 
attention was drawn was of greater interest than the 
elaborate precautions taken to prevent the breakage of 
crank axles, in the crank-pins and upper end of the crank 
cheeks, where they usually give way ; and to secure that, 
in case of fracture, they shall at all events hold together 
until the train can be stopped, or a station reached. Each 
cheek of each crank is hooped, and each crank-pin has a 
bolt passing right through. All this is no doubt wise and 
commendable, and will prevent a certain number of 
disasters. But the very earnestness of the efforts to meet 
the danger is obviously a recognition of its existence ; and 
so it tends to augment as much as to allay the prevalent 
apprehension that crank axles in locomotives are, after 
all, dangerous things. 

The Board of Trade returns for 1884* confirm this view 
in a very remarkable manner, and show also beyond a 
doubt, that steel in crank axles is thus far less reliable 
than iron. During last year 385 axles of all kinds failed, 
involving death to twenty-four and injury to seventy- 
three persons. Of the 385 failures, 200, or 52 per cent., 
were locomotive crank or driving axles. The average 
mileage of the iron crank axles was 216,333 miles, and of 
the steel ones 173,287 miles, or 20 per.cent. less. The 
question arises: If crank axles cannot be altogether 
avoided in locomotives, how can they be strengthened at 
their known weak points ? 

The distance between the wheels of a locomotive is fixed 
by the gauge of the rails. Between them, and within the 
main bearings, must come the two cranks; and these 
must be a certain distance apart to suit the cylinders and 
slide chest. Deep cranks, with cheeks of limited thick- 
ness thus involved by the exigencies of the situation, 
cannot be bent into form, as would be otherwise prefer- 
able ; and there is no alternative but to cut them out of 
the solid. No fibre can be devoloped round the crank 
during forging ; and therefore (at all events in the case 
of iron) the metal at and near the crank-pins is naturally 
less reliable than in the straight portions of the axle. 

The obvious way to compensate for inferiority of quality 
is to add to quantity. This cannot be done in width across 
the crank, for reasons already named ; but there is no- 
thing to prevent increase of depth—through the crank. 
Judging from recently published drawings of locomotives, 
crank-pins appear to be habitually made only a trifle 
larger in diameter than the plain parts of crank axles. 
Now if the strain on the crank-pin were merely a shear- 
ing strain, or a short bending strain, as it is on the crank- 
pin of an outside cylinder engine, this would be more 
than enough. But it is not so. Inrunning round a curve, 
one driving wheel goes faster, and the other slower, than 
they should to roll on their respective rails. The whole 
force of adhesion acts on the tyre of one wheelin one 
direction, and the other in the other, tending with the 
leverage of the radius of the wheel to twist the axle. If 
there were bearings close to each cheek of each crank, 
there would then be only a shearing strain on the crank- 
pins ; but as it is, the axle springs at the gaps, until the 
twisting strain on the pins is equal to that on the plain 
parts. 

The same thing occurs alternately when each piston, 
being at half-streke and therefore making maximum 
rotary effort, is driving the opposite side wheel through 
the opposite side crank-pin, which is then on the centre. 

Another strain to which locomotive crank axles are 
liable is the nipping strain arising from the side-to-side 
oscillations of the engine. It isclear that these incalcu- 
lable strains, alternately closing and opening the gaps, 
tend to break the cheeks at a point just below the pin. 
It thus appears that the crank-pins of a locomotive crank 
axle are subjected to torsion strains equal to any other 
part of the axle. They are also subject to diminution by 
wear, and are under the disadvantage of being hidden 
from inspection by the connecting rod ends when at work. 
The crank cheeks at their outer ends are subject to greater 
strains than elsewhere; and at these severely strained 
places the metal for want of sufficient work and of a — 
kind during censtruction, is likely to be inferior. We 
might therefore expect «@ priori that failures would mostly 
occur at these places. And such is the fact. 

The obvious remedy appears to me to be to make the 
crank-pins, not about the same size, but very considerably 
larger thon the rest of the axle, and to broaden out the 
crank cheeks to suit. The crank, comprising the pin and 
cheeks, would thus be formed oa the principle of a cramp 
or punching bear, in the sense that the material would be 
most thickly accumulated round the deepest part of the 
gap. The increased revolving weights could be easily 
balanced on the wheels, and the boiler raised if more 
clearance were required. Cheek-straps and through-bolts 
ceuld still be added as a precaution. Such a change 
would, I feel sure, largely augment the average life of 
locomotive crank axles, and increase the general con- 
fidence in their reliability. 

As to heavy shafting, it is still an open question whether 
steel or iron is best. The preponderance of opinion 
among forge-masters in the North is, I think, decidedly in 
favour of iron. The price also is substantially lower. It 
is said that a steel shaft, having a slight nick or fault 








* Returns of Accidents and Casualties reported to the 
Board of Trade during 1884. (Eyre and Spottiswoode, 
London.) 
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across a journal, will break or tear right through when 
strained ; whereas an iron one, being built up in layers, 
usually remains unaffected beyond the immediate locality 
of the fault. 

Mr. A. C. Hill, President of the Cleveland Institute 
of Engineers, informs me he has been compelled to 
abandon the use of steel crank-pins in his shunting engines, 
because they so any broke short off ; and he has 
obviated the difficulty by using Lowmoor iron. This 
agrees with my own experience in all cases where there is 
heavy strain with shock. I have repeatedly tried soft 
steel, containing under 0.1 per cent. of carbon, for the 
wearing faces of the clutches of reversing rolling mills ; 
also for bolts uniting the two halves of a heavy clutch. 
In both cases steel had to be abandoned, the greatest re- 
liability and endurance being obtained from iron forged 
from piles of carefully selected bar and scrap. 

Most users and makers of steam-hammer piston-rods 
also advocate iron. They say it is less likely to break, 
and moreover can be repaired by welding when it does 
give way. Some forge-masters are now habitually mak- 
ing forgings of steel scrap. But they are obliged to work 
within a much narrower range of temperature than in 
the case of iron ; and there is a greater risk of flaws from 
imperfect welds. Others prefer half steel and half iron 
scrap. The formation of the requisite cinder for protect- 
ing the surfaces during welding is assisted by the use of 
a flux of silica and lime. Hammer-rods, however, made 
in this way, cannot be so easily repaired as those made 
of wrought iron. Whether they be of iron or of steel, 
hammer-rods always give way eventually. Their dura- 
tion is no doubt largely influenced by the mode of attach- 
ment to the head, a certain amount of freedom being very 
advantageous. Where this point is attended to, my own 
experience is that good results may be obtained from 
steel. For heavy shafting I have hed about an equal 
proportion of failures in steel and in iron. 

Homogeneity and Tearing.—The superior tensile strength 
and ductility of steel, as compared with wrought iron, 
and its independence in these respects of the direction of 
fibre or grain, arise from its purity and homogeneity. 
The molecules composing it, when it is in a fully wrought 
condition, seem to be in almost absolute contact in every 
direction. There is no appreciable interposition of cinder 
or other foreign substance, and they are therefore fully 
subjact to cohesive attraction. 

But this homogeneity is the cause of extreme suscepti- 
bility to tearing strains. Imagine for a moment a piece 
of steel plate to be composed of a number of molecular 
columns, side by side, each column being equivalent in 
height to the thickness of the plate. Let us now apply a 
splitting force just capable of overcoming the lateral 
cohesion of two contiguous columns forming the edge of 
the plate at a particular place. They are separated, and 
offer no further resistance ; and the force is available to 
act on the next pair of columns, These separate, and the 
split proceeds. The view that mysterious cracks in steel 
are allin the nature of tears, seems to be confirmed by 
the fact that in such cases there is never any appearance 
of contraction at the fractured edges, notwithstanding 
the general ductility of the metal. This also may, I 
think, be explained. Let us suppose that one pair of 
molecular columns in the line of a crack came in its turn 
under the separating strain, and tended to shorten before 
parting company. It is evident that the pair of columns 
last torn apart and now free from strain, and the next 
pair ahead not yet strained, would both act as props, and 
afford support, so as to prevent shortening of the then 
strained pair. In this they would be assisted by all other 
contiguous columns; whereas if the whole piece of plate 
were strained equally across while being pulled in two in 
a testing machine, each molecular column across the line 
of fracture would be under identical conditions, and none 
would interfere with the tendency in its neighbours to 
shorten. Cracks in soft steel plates, unaccompanied by 
contraction at the fractured edges, must then of neces- 
sity be tears, and tears cannot show evidences of contrac- 
tion. 

A wrought-iron plate is not liable to tears of this kind, 
because possibly the cinder which permeates it, acts as a 
sort of padding between the molecular columns. Suppose 
a similar strain to be applied to the edge of an iron plate, 
and to leave the first pair of columns separated and just 
beyond the range of cohesion. If we were dealing with 
steel, the next pair of columns would now be sustaining 
the full brunt of the force. But iron being the material 
concerned, there would be a padding of cinder interven- 
ing, and the next pair (or possibly group) of columns 
would be some distance off. The gap commenced would 
have to be widened or wedged out, as it were, before the 
second row or group was strained beyond cohesion ; and 
for this the range of the original force would perhaps be 
insufficient. 

To put the case another way. A very finely woven 
muslin fabric may easily be rent across. But if the threads 
composing it were rearranged so as to form a coarse net, 
it would no longer be easily torn, though its combined 
tensile strength would be unaffected. 

Mr. Baker, in the course of the paper he read before 
the British Association at Montreal last autumn, said 
that alarm had been created atthe Forth Bridge Works 
by a certain Landore steel plate 14 in. thick, which broke 
like cast iron on being bent cold to the flat radius of 6 ft. 
He was certain it was not the fault of the material, as 
a shearing from it had been bent round to a radius of 
14 in. after being made red hot and cooled in water. He 
afterwards traced it to the damage locally commenced 
by shearing. This could not have extended more than 
7s in. from the edge, because planing removed it. Yet it 


affected the entire width; for the plate 4 ft. 6 in. wide 
snapped across as easily as a strip 1in. wide.- The diffi- 
culty was equally removed by annealing. His practical 
conclusions were to the effect that the strains initiated 








by shearing or punching might be fatal to any stock alin, 
unless removed by planing or rimering, or by annealing. 
Some time since, a number of steel test-pieces, which had 
all successfully undergone Lloyd’s quenching test, were 
laid on the table of an office adjoining mine. That is, 
each piece had been heated red hot, then —— into 
water at 82deg. Fahr., and then when cold bent round 
double, the inner radius of the curve being one and a half 
times the thickness of the plate. Several times during the 
next few days sharp reports like those of a small pistol 
were heard proceeding from the office. The cause was 
not immediately detected ; but it was afterwards acci- 
dentally discovered that some of the test pieces had de- 
ee wee: 7 fine cracks across the outer surface of the bend. 
Although quite sound at first, they had evidently been 
under severe strain, and their tuning-fork form had caused 
the sharp report when they gave way. There was no sign 
whatever of contraction along the fractured edges. 


(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Bass’ Straits.—The necessity for an early re-survey of 
Bass’ Straits having been recently pressed upon the atten- 
tion of the Victorian Government by the shipping and 
commercial interests of Victoria, Mr. Service, the colonial 
Premier, wrote to the Home Government on the subject, 
and has received the gratifying reply that in view of the 
importance of Bass’ Straits to ritesh as well as to colonial 
commerce, they will undertake the work immediately at 
the expense of the Imperial Exchequer. 


Australian Population.—At the close of 1884, the aggre- 
gate populaticn of Victoria, New South Wales, Queens- 
land, South Australia, Western Australia, Tasmania, and 
New Zealand was estimated at 3,231,762. The corre- 
sponding population at the close of 1883 was 3,091,887, 
showing an increase last year of 139,875, 


Victorian Railways.—Mr. J. Allison Smith, of Christ- 
church, New Zealand, is to receive the appointment of 
assistant locomotive superintendent of the Victorian rail- 
ways. Mr. A. Smith served his time in locomotive work- 
shops in England, and he has also had several years’ 
experience of railway working in the United States. For 
the last seven years he has been locomotive superintendent 
of Government railways in the province of Canterbury, 
New Zealand. 


The Proposed African Inland Sea.—French engineers 
are about to commence further surveys with reference 
to the proposed African inland sea, with the twofold 
object of constructing a harbour at the mouth of the 
Oued Mellah, and of ascertaining the feasibility of sink- 
ing artesian wells. 


Water Supply of Brooklyn.—It is estimated that the 
Brooklyn water budget for 1885-6 will be about 437,873 
dols. This includes 5000 dols. for additional working 
force at the Forest Stream and Clear Stream pumping 
stations, 13,000 dols. for resetting engines and raising the 
floor at Spring Creek station, and 15,000 dols. for main- 
tenance of ponds and conduits. 


Wheat at Duluth.--Duluth now possesses elevator 
storage capacity for 6,350,000 bushels of wheat, showing 
an increase of 3,340,000 bushels as compared with the cor- 
responding storage capacity in 1883, Elevators which will 
contain 3,240,000 bushels in addition are being erected 
in time to be available for the crop of 1885. From January, 
1884, to January, 1885, the wheat receipts at Duluth 
amounted to 14,000,000 bushels. Duluth, it will be re- 
membered, is the eastern starting point of the Northern 
Pacific Railroad. 


Water Supply in South Australia.—Sites have been 
selected for a reservoir between Wallaroo and Kadina, 
which is intended to serve the requirements of farmers 
in the northern parts of the hundred of Wallaroo, and 
also for a reservoir which is to contain 3,000,000 gallons 
between Moorta and Kadina. 


Queensland Railways.—The first sod of a line from 
Stanthorpe to the New South Wales border, has been 
turned by Mrs. Foxton, the wife of the member for the 
district. Ata banquet which followed, the railway was 
described as a first step towards the federation of the 
Australian colonies. The line will afford facilities for the 
movement of troops. 


Coal in Indiana.—The production of coal last year in 
Indiana was 2,260,000 tons, as compared with 2,560,000 
tons in 1883, 1,990,000 tons in 1882, 1,771,536 tons in 1881, 
and 1,550,375 tons in 1880, The average number of per- 
sons employed In coal-mining in Indiana last year was 
5716. 


American Bridge Building.—The Union Bridge Com- 
pany, of New York, has contracted with the St. Louis 
and San Francisco Railroad Company for a bridge to 
cross the Arkansas at Van Buren. The bridge is to be 
1800 ft. in length, with a draw span of 170 ft., and it is to 
cost 400,000 dols. 


Pacific Steam Navigation Company.—This company, 
many of whose steamers ply on the west coast of South 
America, reports a prosperous year, its credit balance 
being about 145,000/. 


The Brooklyn Navy Yard.—The steam engineering de- 
partment of the United States Navy has advertised for 
proposals for a 75-ton floating derrick, to be made of steel 
for service at the Brooklyn navy yard. 


Locomotives for Panama.—Messrs. H. K. Porter and 
Co., an American locomotive firm, have received an 
order for light locomotives for the Panama Canal. The 
engines are to be like others made by Messrs. Porter and 
Co. for the same undertaking during the last two years, 











LAUNCHES AND TRIAL TRIPS. 

Messrs. JOHN FULLERTON AND Co., Paisley, on the 31st, 
ultimo, launched the Pearl, a fine iron screw steamer 
of 515 tons builders’ measurement, the owner being 
Mr. William Robertson, Glasgow. She has been built 
in excess of the a pa apapane of Lloyd’s highest class, 
and is being supplied wlth a pe of compound engines of 
75 horse-power nominal by Messrs William King and Co., 
Dock Engine Works, Glasgow. 


On Monday, the 10th inst., Messrs. William Denny 
and Brothers, Dumbarton, launched a steel screw steamer 
named the Barcoo, a vessel of 1485 tons co and measur- 
ing 250 ft. by 36 ft. by 24 ft. She has n built on the 
cellular principle, to the order of the (Queensland Steam 
Shipping Company (Limited), and is intended for the 
coasting service in the Australian colonies. Direct-acting 
surface-condensing engines on the triple expansion prin- 
ciple will be supplied to the Barcoo by Messrs, Denny 
and Co., Dumbarton. 





On the same day, a handsome iron sailing ship of about 
1500 tons‘register, named the Timandra, was launched by 
Messrs. Robert Duncan and Co., Port-Glasgow. She 
measures 245 ft. by 38 ft. 9in. by 22 ft. 6 in., and has been 
built to the order of Mr. George F. Smith, of St. John’s, 
New Brunswick. Her construction has been superin- 
tended by Captain Andrews, in conjunction with > aa 
MacNicoll and Co., naval architects and consulting 
engineers, Glasgow. 


Messrs. Russell and Co., of Port-Glasgow and Greenock, 
on the 11th inst., launched from their Greenock shipyard 
a splendid iron sailing ship of 1900 tons register, and 
measuring 270 ft. by 40 ft. by 24 ft. She was named the 
Malaysia, and has been built to the order of Messrs. J. 
and W. Goffey, Liverpool, who have now had a fleet of 
six sailing vessels built by the same firm. A sister ship 
to the Malaysia will be Brecon in about a month or six 
weeks. The vacated berth will at once be occupied with 
the keel of a large sailing vessel for a Glasgow firm. 





On Saturday, August 8, there was successfully launched 
from the shipbuilding and engineering works of Messrs. 
Oswald, Mordaunt, and Co., at Southampton, a hand- 
somely-modelled iron sailing ship named the Bactria, of 
2150 tons net register, and of the following dimensions: 
Length extreme, 280ft.; breadth extreme, 40 ft. Gin.; 
depth of hold, 24 ft. 8in. The vessel is to the order of 

Lessrs. T, and J. Brocklebank, of Liverpool, and exceeds 
the highest requirements of both Lloyd’s and Liverpool 
Underwriters’ Registry. She is full-rigged. 


On the 7th of August, the s.s. Baghdadi, which was 
recently built and engined by Messrs. Wigham, Richard- 
son, and Co., to the order of the Persian Gulf Steamship 
Company, went on her trial trip. She is 255 ft. long b 
34 ft. 9in. beam and 25 ft. 6 in. deep, and is fitted with 
engines of the triple-expansion type with cylinders 214 in., 
33 in., and 55in. in diameter, and 39 in. stroke, the boiler 
pressure being 1501lb. The following were the results of 
the trial taken from two runs of one knot each; mean 
speed, 12 knots ; mean revolutions, 78; steam pressure, 
148 lb.; vacuum, 29in. The engines are on Tweedy’s 
system, in which the high-pressure cylinder is placed 
centraliy. The vessel is fitted with Tweedy’s condenser 
which causes the winches to work more economically and 
with less noise. Both hulland machinery have been super- 
intended during construction by Messrs. Flannery and 
Baggallay, of London, consulting engineers to the com- 
pany. 
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SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 
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in each case a the price; where none are mentioned, the 
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Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

7 of ny may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the pt ofa yplet. 7 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

——- may at any time within two months from the date of 
the adverti. t of the pt of a plete specification, 
give notice at the Patent Ojice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM BOILERS. 

11,663. G. H. Lloyd, Birmingham. Steam and Hot 
Water Boilers. [6d. 6 Figs.) August 26, 1884.—Each section 
of the boiler is constructed of a series of water tubes arranged 
one above the other and communicating at each end with a pas- 
sage or chamber formed by a tubeplate in conjunction with a 
dished or D-shaped cover plate. Each tube may be in two or 
more parts joined together by flanges, and their ends may be 
secured in the tubeplate in any convenient manner, The tubes 
are inclosed in a brickwork chamber towards one end of which is 
a furnace from which the gases pass over a wall placed midway 
of the chambers and then downwards to the exit flue. The wall 
may be utilised to protect the joints of the tubes, if such be used. 
A fire-tube may be passed through the dished covers and the 
water tubes ; the dished covers being provided with stuffing-boxes., 
The chambers in which the tubes terminate are thus constructed 
in malleable metal. (Accepted June 16, 1885), 


12,253. W. Schmidt, Berlin. Generators of Steam. 
(6d. 5 Figs.) September 10, 1884.—The water to be evaporated 
for the formation of steam is introduced into a continuous tube in 
small quantities at the top and gradually descends the tubes, which 
may be in the form of acontinuous spiral, so that the water running 
slowly down flows in a direction opposite to that of the heating 
gases which flow upwards from below. The water is thus gradually 
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sated, coming in contact with hot and hotter surfaces, and the 
pr conan the hottest part of the tubular system. By this 
means the variations of temperature in the parts of the coil are 
insignificant, so that the tube is not liable to crack and a better 
utilisation of the heat is effected. (Accepted June 23, 1886). 


12,591. R. Coles, Coventry. Vertical Steam Boilers. 
(sd. 9 Figs.) September 19, 1884.—A pair or a series of pairs of 
cross water tubes or a series of single tubes cross the boiler in the 
firebox nearly in the direction of a diameter, each tube being so 
curved near its middle that the lower part is horizontal, or nearly 
go, and the upper part vertical, The lower ends of the tubes open 
out into the water space at opposite sides, and the upper ends 
open into the steam space at or about the water line of the boiler. 
A conical or cylindrical sleeve surrounds the uptake of the boiler 
and the upper ends of the tubes opening out into its lower end, 
As shown in the drawings, four pairs of cross water tubes are 
arranged in the fire space in tiers or at different levels. The lower 
horizontal ends of each pair of tubes open into the water space at 
opposite sides of the boiler, and the vertical ends open into the 
conical sleeve, and are fixed in the top of the firebox by driving a 
loose taper ring between the tube and the hole in the plate. The 
sleeve is made in three parts, moving telescopically in one another, 
and can be raised when desired to examine the tubes. Each part 
is made in three segments, which can be disconnected. The top 
of the sleeve is partly closed by a short tube, an annular passage 
being left for the passage of steam. The damper is suspended in 
the uptake by arod, This was fully described and illustrated in 
our issue of Aprid 3, 1885. (Accepted June 26, 1835). 


12,961. F. D, Rose, Flixton, Lanc. Steam Boilers. 
[6d. 10 Figs.] September 30, 1884.—The cross circulating and 
other tubes or connections of steam boilers which are externally 
exposed to the heated gases are constructed with corrugations or 
corrugated surfaces in the direction of their circumference. (Ac- 
cepted July 17, 1885). 


13,010. H. H. Lake, London. (C. Klotz, C. Giinther, and 
Wilh Kops, Merseburg, Saxony). Steam ilers or Gene- 
rators. [6d. 2 Figs.] September 30, 1884.—The feed water is 
forced by means of a suitable feed water pump into an economiser 
arranged outside the boiler proper, and supplied with the exhaust 
steam from the engine. The water passes from the economiser 
through an inlet valve to a series of tubes arranged immediately 
around the circular firegrate, which is fed with fuel from the top. 
In this series of tubes the water begins to boil, and the steam 
generated rises through a pipe into a circular series of tubes ar- 
ranged above the lower series and communicating with each other 
by means of connecting passages at the top and at the bottom. 
The steam passes from these tubes toa similar set of tubes arranged 
concentrcially within them. Each of these upper sets of tubes is 
provided with a series of wrought-iron tubes depending into the 
lower part of the furnace, and having pointed ends soas to enable 
them to resist the action of the heating gases. (Accepted June 16, 


5768. E.S.T. Kennedy, New York, U.S.A. Steam 
Boilers. (6d. 5 Figs.) May 11, 1885.—Water and steam tubes 
radiate from a central boiler cylinder, and are surrounded by a 
water jacket connected with the central boiler cylinder by water 
and steam tubes. Referring to the illustration, a series of water 
tubes E closed at their outer ends radiate from the cylinder A 
from about the level of the roof of the firebox to the water line of 
the boiler in successive planes one above the other, the tubes and 
spaces of the several planes alternating with each other. From 
the upper or steam part of the cylinder A steam tubes F radiate 
in a similar manner to the tubes E. The steam delivery pipe G is 
L-shaped, and is fixed with its vertical leg in the longitudinal 
axis of the steam chamber, and with its horizontal leg extending 
out through the side of the boiler, its end within the boiler being 





closed. A series of open-ended tubes H radiate from the vertical 
leg of the tube G and enter the tubes F. By this arrangement the 
steam, before escaping, is subdivided into many distinct jets that 
are separately exposed in the tubes F to the heat of the products 
of combustion as they pass up through the hot-air chamber from 
the firebox. The outer ends of the tubes E F are surrounded 
by a shell D consisting of two concentric iron cylinders with a 
space between them for water and steam, the cylinders being held 
apart and secured to top and bottom closing rings m. Frames 0 
between the cylinders support the doors. The shell D is con- 
nected to the top and bottom of the boiler cylinder A by tubes S 
preferably bent or curved in their middle so as to allow for ex- 
pansion and contraction. The shell D may be made in four 
sections. ‘The feed water is supplied by the pipes B. (Accepted 
June 12, 1885). 


5814. E. Kemp, Govan, Renfrew. Compound 
Boilers. (8d. 7 Figs.) May 12, 1885.—This consists in com- 
bining together any suitable kind of high-temperature boiler with 
any suitable kind of low-temperature boiler, preferably a high- 
temperature fire-tube boiler with a low-temperature water-tube 
boiler. The low-temperature boiler consists of water tubes con- 
nected toa casing and placed in the uptake or otherwise situated so 
as to be acted on by the fire gases after they have acted on the 
high-temperature boiler in which the steam is generated. The 
water tubes are arranged in groups, so that each portion of the 
Water passes in succession through several tubes, and has its 
temperature greatly raised before reaching the high-temperature 
boiler. The heating surface of the high-temperature boiler is 
made comparatively small. By this arrang t it is claimed 
that the waste gases pass off at a lower temperature than is 
usual, After leaving the boiler, the gases may act on tubes through 
which the air supply is passed to the furnaces. Steam jets or 
blowing or exhausting apparatus may be employed. (Accepted 
July 21, 1885). 


11,663. J. A. Rowe, North Shields. Rivetted 
Joints. (6d. 8 Figs.] August 26, 1884.—This relates to the 
system of rivetting described in patent No. 5468 of 1883. The 
object is to arrange the rivets and straps of joints so as to make 
he pitch of the rivets which commands the inner or outer caulk- 








ing edge of the joint independent of the plate strength or section. 
Butted joints are constructed with a wide and a narrow ‘“ butt” 
strap, the landings of the narrow strap forming the caulking edges 
and receiving closely-pitched rivets in two or more rows, so dis- 
posed as to give a minimum pitch next the caulking edge to insure 
a tight joint, and the rivetting in the wider strap being so disposed 
as to secure a large percentage of plate strength. Lapped joints 
are constructed with a single butt strap, which takes all the rivets 
of the lapped plates and an additional row or rows of rivets of the 
underlying or overlying plate beyond the lap joint, the landing 
edge of the overlying or underlying plate forming the caulking 
edge, with closely-pitched rivets so disposed as to insure a tight 
joint, and the other rivets being so disposed as to secure a large 
percentage of plate strength. (Accepted June 5, 1885). 


11,725. J.McG. McCullock, Garston, Lanc. Steam 
Boilers. (6d. 4 Figs.) August 28, 1884.—The internal furnaces 
extend the full length of the boiler, and their height extends from 
nearly the bottom of the boiler to a little below the minimum 
water level. The upper portion of the furnace is constructed with 
a number of transverse water tubes which are slightly inclined 
and preferably conical. The return flues are brought back along- 
side the furnace, but below the level of the water tubes in the 
furnace, and are constructed with a series of vertical water tubes 
preferably conical. If there are two furnaces the flue tubes are 
placed far enough apart for the return flue between them, and to 
allow the transverse tubes to be replaced. If there is only a single 
furnace a space is left at one of its sides for admitting and taking 
out tubes. The end of the flue is formed with a feed-heating 
chamber placed against the boiler to protect the end plate. (Ac- 
cepted June 26, 1885). 


11,781. S. Webster, Liverpool. Flues and Furnaces 
of Steam Boilers. (6d. 8 sigs.) August 30, 1884.—This 
consists essentially in making the flue and furnace for steam 
boilers of iron or steel rolled or otherwise shaped se as to forma 
hollow tube of increasing diameter towards the centre of its length. 
This flue or furnace is enlarged at one or both ends, and is rivetted 
to the shell of the boiler or to one or more similarly constructed 
flues or furnaces in such manner that the furnace or flue may be 
removed from the shell of the boiler. (Accepted June 16, 1885). 


13,218. W, Gardner, Salford. Vertical Steam 
Generators. {6d. 5 Figs.) October 6, 1884.—The furnace is 
cylindrical, or in the form of a frustum of a cone, and is placed 
eccentrically with the cylindrical boiler shell, and is provided at 
the top with a dome, shaped so as to project sideways or hori- 
zontally from the furnace for about one-third of its circumference. 
From the underside of the projecting portion of the dome, a group 
of fire or flue tubes leads downwards through the water space to a 
flue beneath the generator leading partly around the generator to a 
second group of fire or flue tubes, which latter lead up through 
the water space to thechimney. (Accepted July 14, 1885). 


13,402. W. R. McKaig and J. C. Stitt, Liverpool, 
Steam Generators of the Multitubular Type, {éd. 
6 Figs.) October 10, 1884.—The object is to construct steam gene- 
rators of the multitubular type in such a manner as to dispense 
wholly or partially with the necessity of staying the barrel shell 
plates, i.e., the crown, sides, and bottom of the combustion 
chambers, to the outer shell of the generator. The barrel shell 
of the combustion chamber is formed of a corrugated plate, the 
corrugations running circumferentially around the chambcr. In 
one form of chamber it is constructed ofa partial cylinder and one 
flat side, which is particularly suitable for a double furnace gene- 
rator. In another form, the upper portion of the combustion 
chamber is constructed of a partial cylinder, greater than a 
semi-cylinder, and the outer side forms a segment of a cylinder, 
and is concentric with the shell of the boiler. The bottom is a 
partial cylinder with the remaining side flat. This form is also 
suitable for a double furnace generator. (Accepted July 24, 1885). 


13,403. W. R. McKaig and J. C. Stitt, Liverpool. 
Steam Generators of the Multitubular (6d. 
8 Figs.) October 10, 1884.—This relates to the cylindrical multitu- 
bular type of boiler for marine purposes, which are provided at one 
or both ends with horizontal furnaces or flues from whence the pro- 
ducts of combustion pass to a combustion chamber, and thence 
through a nest of tubes into an uptake. The object is to dispense 
with dog or girder stays. The furnaces are arranged in the ordi- 
nary way in the lower portion of the shell of the generator, and are 
connected to bustion chambers in such manner that the upper 

arts of the furnaces are connected to lower portions of the com- 
env f chambers, so that there is a partial dead end at the lower 
part of the furnace. This dead end is stayed to the similar end of 
the furnace opposite, or in a single-ended boiler to the back of the 
boiler. The return tubes lead from the upper portions of the com- 
bustion chambers in the usual manner. The tubeplate of the 
combustion chamber is flanged inwards, a portion of the plate 
being cut away to form an opening between the furnace and com- 
bustion chamber. The upper portion of the edge of the furnace 
is flanged upwards, and is connected to the combustion chamber 
tubeplate. The lower portion of the edge of the furnace is 
flanged inwards, and to this flange is secured a plate which forms 
the dead end, and is secured to the outside of the bottom of the 
combustion chamber by an outward turned flange. In a modifica- 
tion the combustion chamber barrel is flanged outwards, and a 
plane tubeplate is attached to it, and has a flange on its lower edge 
fitting over and attached to the upper part of the edge of the fur- 
nace, where the furnace and combustion chamber meet. The end 
plate forming the partial dead end is attached at its lower part to 
the inside oi the furnace edge by an inward flange, and to the out- 
side of the flange of the combustion chamber barrel at its upper 
part. The edge of the furnace is not flanged. In another moditica- 
tion the tubeplate is flanged inwards at the upper portion, and out- 
wards at its lower portion, where it is attached to the furnace 
edge ; theinward flange being attached to the inside of the com- 
bustion chamber barrel. The plate forming the partial dead end 
of the furnace is flanged inward towards the furnace at its upper 
and lower edges, and is fastened by its lower edge to the furnace, 
and by its upper edge to the inside of the combustion chamber 
barrel. Another modification of cc ting the furnace to the 
combustion chamber consists in forming the tubeplate of the com- 
bustion chamber and the plate forming the partial dead end of the 
furnace of a single flat plate secured to them by outward flanges 
onthem. (Accepted July 24, 1885). 

645. O. Meredith, Bristol. Steam Boilers. [6d. 
3 Figs.) January 16, 1885.—The shell of the boiler is a vertical 
cylinder having a hemispherical top. The firebox is of conical 
form with a rounded or dome top, and is connected to the com- 
bustion chamber which is close to one side of the shell by a flue or 

ge. The combustion ch has an angular water space at 
its back, and a tubeplate in front, which is bent in the centre so as 
to be at right angles with the separate groups of tubes which lead 
respectively to two smokeboxes arranged at the side of the boiler 
and communicating with a single chimney. A space is thus left 
between the two groups of tubes. The bottom of the combustion 
chamber is tippet-shaped and the top is rounded or flat. (Accepted 
July 24, 1885). 

1971. T. Rounthwaite, Manchester. Vertical 
Steam Boilers, (8d. 18 Figs.) February 12, 1885.—The 
vertical cylindrical shell terminates at its ends in hemispheres. 
The internal firebox containing the gratebars is made of aspherical 
shape and is situated in the lower part of the shell in such a 














manner that the centre of the firebox coincides with the centre 
of the hemisphere forming the lower end of the boiler. The fire- 
box is united with the outer shell by two or more tubes, one of 
which forms the firmg hole while another serves to admit air to 
the furnace. The top of the firebox is connected with the crown 
of the boiler by a tube serving as an uptake for conveying away 
the products of combustion and fitted with cross water tubes. Or 
the top of the firebox is connected to a combustion chamber. 
Smoke tubes lead from the combustion chamber through the body 
of the boiler to a kkebox and chi y. This latter arrange- 
ment is shown applied to a vertical and to a locomotive type of 
boiler ; the smoke tubes being horizontal. The firebox may be 
fitted with inclined circulating water tubes. The combustion 
chamber and firebox are entirely surrounded by water. Ina double 
boiler, there are two bustion chambers in the centre and a 
smokebox at either side, or a single combustion chamber connected 
by horizontal smoke tubes with a smokebox at either side. The 
combustion chamber is fitted with tapered vertical circulating 
tubes. (Accepted June 30, 1885). 


4728. W.Leach, Ajmere, India. Flexible Stay for 
Staying the Fireboxes of Boilers. [4d. 6 Figs.) April 
17, 1885.—The stay is provided at one end with a round or swivel 
head fitting into a copper seating fitting a bushing screwed into 
the outer shell plate of the boiler. The other end of the stay 
passes through a plain hole drilled in the top of the firebox, and 
is screw-threaded. A nut on its end is screwed tight against the 
underside of the crown of the furnace, and a second nut is then 
screwed on to the top of the crown, which is firmly held between 
the two nuts. V-shaped annular projections on the nuts bear against 
the crown into which they cut and makea tight joint. A brass 
plug is inserted into the end of the bush, so as to prevent the 
ro of steam passing the head of the stay. (Accepted July 21, 

885). 


12,497. J. W. MacFarline and J. J. Coleman, Glas- 
— Gas uucer Furnaces for Steam Bo’ . 
c. (6d. 3 Figs.) September 17, 1884.—The walls of the furnace 
are of wrought iron, and the furnace is surrounded by water 
in the boiler or by a water jacket. The fresh fuel is fed from the 
top through a hopper which is unprovided with a bell. Sur- 
rounding the upper part of the furnace is a combustion 
chamber. The products of combustion from the furnace enter 
the combustion chamber at the bottom, and are met by air 
passing in through an annular opening surrounding the mouth 
of the hopper, and also through the hopper and under its lower 
edge to an annular space surrounding the hopper, from which 
it passes by vertical tubes to the combustion chamber. The com- 
bined products then pass down through a circular series of vertical 
tubesto the bottom of the boiler, and up through an outer series 
to an annular smokebox and to the chimney. Any gas passing up 
the charging funnel is drawn into the annular space and then 
down to the combustion chamber. A series of cleaning 
doors are arranged round the base of the boiler, and air may be 
supplied to the bottom of the furnace through the ash-pit. A 
water spray may also be forced into the bottom of the furnace. 
(Accepted July 21, 1885). 


12,013. S. Leutner, Hofchenstrasse,Germany. Steam 
Generators. (6d. 5 Figs.) September 4, 1884.—The generator 
comprises chiefly a system of vertical water tubes and a hori- 
zontal shell serving as a water reservoir and steam collector, the 
tubes being suspended from the shell. Referring to the illustra- 
tion, the underside of the horizontal cylindrical boiler is flattened 
to facilitate the fixing of the vertical water tubes b by means 
of collars welded on the tubes. As shown there are thirteen 
rows of tubes b, each row containing four tubes. At their lower 
ends each row of tubes communicates with a cast-iron box c. In 































































































the water tubes 6 are suspended smaller circulating tubes i, ex- 
tending to nearly the bottom of tke tubes b. These tubes can 
readily be removed through the manholes e. The tubes b pass 
through three fireplates f which serve to direct the course of the 
gases and to protect their lower ends. By having the tubes b open 
at the bottom when they are not acted on by the heating gases, 
the tubes can readily be cleaned. The boxes care provided with 
openings at the opposite end of the tubes and can readily be re- 
moved. The heating gases after acting on the tubes pass completely 
round the boiler and serve to superheat the steam. (Accepted 
June 16, 1885). 


STAM BOILER FURNACES. 


12,928. R. H. Hepburn, London. Furnaces, &c. 
(6d. 7 Figs.) September 29, 1884.—A chamber d, the contour of 
which approximates to thatof the fireholec, is provided at the 
upper part of the firehole, and is divided longitudinally into com- 
partments. The chamber is open at the front and back, and is 
provided with steam nozzles ¢, supplied with steam from the pipe 
Jf atthe front or outerend. The steam jets draw in air at the 
outer end of the chamber, and this air mixed with the steam is 
injected into the furnace and above the fire. The chamber d may 
be fixed to the inside of the firehole door. The furnace has a 
deflecting plate at the upper part of the firehole, and this plate 
may be utilised to form the chamber d by doubling it and closing 
the sides. The bridge g of the furnace is constructed with chambers 
h having an inner chamber i open at the front and back. Steam 
nozzles k either project through a passage / on the wall of the fire- 
box, and are connected to a steam pipe m, or are carried by a steam 
pipe n passing through a transverse e in the bridge. 
Steam and air are admitted to the lower part of the chimney of 
furnaces by means of chambers communicating with the atmo- 
sphere and the interior of the chimney, and provided with steam 
nozzles which draw in the air and inject it into the chimney. If 
the blast pipe is turned into the chimney, it is jacketted, the air 
being drawn through the jacket to the chimney. In order that 
the compartments for supplying steam and air to furnaces may be 
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conveniently placed in position, their upper parts are made with a 
flange or hook x at their outer end to take on to the steam pipe y 
carrying the nozzles. The inner ends of the compartments are 
connected together by a bolt z passed through lugs, and are sup- 
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ported at about their middle by nuts on bolts. By adjusting the 
nuts on the bolts, the angle of the compartments, and therefore 
the direction in which the steam and air are injected into the 
furnace, can be regulated. (Accepted July 14, 1885). 


14,749. N. Evans, Waterloo, Lancaster. Creating 
Artificial Draught and Secondary Supply of Air in 
Steam Generators. [6d. 15 Figs.] November 8, 3884,—In 
order to create an artificial draught under the furnace bars of steam 
generators, a hollow cast-iron trunk A, Figs, 1 and 2, is fitted in front 
of the ash-pit, and under the dead-plate. This trunk extends the 
whole width of the furnace, and is in duplicate, as shown, or single. 
The air enters the trunk at the inlets B, it being drawn in by the 
action of the steam nozzles C fitted into the inlets B in the direction 
of the blast, and playing upon a diamond-shaped bar extending 
transversely across the trunk, so as to thoroughly distribute the 
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blast. The delivery orifice of the trunk A is formed of a series 
of slots in the upper face of the trunk, as shown, or the slots 
may be continuousin the form of a wavy line. In orderto supply 
air for effecting the complete combustion of the gases in the com- 
bustion chamber, a hollow elbow-shaped trunk E, Fig. 3, is fitted 
in the smoke uptake of the boiler, and covers the mouths of one or 
more of the tubes F of the generator. The trunk is provided with 
an air inlet B and a steam nozzle H projecting in the direction of 
the blast for drawing in the air which passes through the tubes F 
covered by the elbow F to the combustion chamber, where it is 
distributed by the mouthpiece or nozzle J, Fig. 4. (Accepted June 
2, 1885). 

15,704. W. Noble, Sutton, Surrey. Consuming 
Smoke in Steam Boiler Furnaces. (6d. 5 Figs.) No- 
vember 28, 1884.—The furnace bridge is constructed with a 
chamber divided by a plate into two passages ; the front passage 
communicating with the combustion chamber by oblique channels 
through the bridge and the back passage with the ash-pit by a 
passage below the front portion of the bridge, and with the flue 
above through perforations in the crown of the bridge. Referring 
to the illustration, the bridge is divided by a chamber extending 
its whole width into two portions a b, and this chamber is itself 
divided into two compartments de by a longitudinal vertical 
plate c, The front portion a of the bridge does not extend below 
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aA, 


the level of the firebars, so that a clear passage is left b th it 
while the back portion b rests on the bottom of the flue in the usual 
manner, The front compartment d communicates at the top with 
the furnace combustion chamber by means of the oblique slots f 
in the portion a of the bridge, and is open at the bottom to the 
ash-pit. The back compartment e is in communication at the 
bottom with the ash-pit, and its top g is perforated by holes 
which open out immediately at the crown of the bridge, the per- 
forations being smaller at the top than at the bottom so as to 
prevent them being choked. The front portion a of the bridge is 
removable so that the chamber can readily be cleaned, The baffle 
plate ¢ is heated by means of the channels f, and heats the air 
ascending from the ash-pit to the perforationsg. (Accepted June 
19, 1885). 











6466. H. J. Haddan, London. (J. W. Brightman, Cleve- 
land, U.S.A.) Furnaces, (8d. 6 Figs.) May 27, 1885.—Upright 
iron plates D arranged next the setting on either side of the fur- 
nace serve to support crossbars that support the stationary grate 
sections. Near the lower edges of these Eyes are pivotted levers 
E supporting respectively rock arms and attached crossbars that 
in turn support the movable grate sections F. The front ends of 
the levers E rest on wedges d which bear on ledges projecting 
from the plates D, and serve to accurately adjust in a vertical 
direction the rock arms and movable grate sections. The movable 





and stationary sections of the grate, which are inclined as shown, 
are substantially alike, except that the former have lugs embracing 
the rock bars, and the latter lugs embracing the crossbars. Each 
grate section hasa series of shelves arranged along the sides pre- 
ferably inclined slightly downward towards the rear, the shelves 
of the adjacent sections interlocking with each other, and leaving 
air spaces between them. By means of the wedge d the movable 
grates may be raised or lowered to bring the shelves midway 
between the shelves of the adjacent fixed sections as shown 
by the dotted lines for one section. The coal rests upon 
the shelves, and is drawn away from the air spaces as the 
coal is fed down the incline of the grate, leaving them 
unobstructed, and the body of thecoal next the grates is left in a 
loose condition near the air spaces by reason of its breaking over 
the edges of the shelves. The front rock bar is operated by means 
of the connecting rods g, and oscillating bar G; the movable 
sections being slowly reciprocated. At the rear end of the in- 
clined grate is a set of ordinary grates H depressed below the 
inclined grate, and extending tothe bridge wall. Between the 
inclined grates and the grates H are vertical grates divided into 
sections hinged at the bottom to the crossbar supporting the 
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grates H provided with rods, by which they can be kept in the 
vertical position, or be lowered to rake out clinkers, &c. The ash- 
pit extends under allthe grates. The coal is fed on to the inclined 
grates by means of a block J reciprocated by means of connecting 
arms from the shaft G, and serving to feed the coal from the 
bottom plate of the hopper I on to the upper end of the in- 
clined grate through the openingt. The shaft G may be operated 
by hand orby worm gearing, or other mechanism. In order to 
supply air to the furnaces, steam is admitted to a pipe R, and is 
discharged through nozzles projecting into a hollow plug Q, serving 
to connect the chamber S, which extends the whole breadth of the 
furnace, and is open to the atmosphere at the ends, to the front of 
thefurnace. Steam and air is thus forced into the furnace in the 
direction of the opening over the bridge wall. The coal as it is 
fed down the incline, isin a thin layer, increasing in thickness 
downwards, most of the gases being expelled before the coal is 
discharged into the body of the fire on the grates H. Above the 
grates H the — of the coal issuch that the heat is intense, and 
the gases expelled on the inclined grate mixed with air from the 
chamber Sare passed directly over the hottest part of the furnace. 
(Accepted June 30, 1885). 


FEEDING STEAM BOILERS. 


11,802. W.E.Gedge, London. (California Feed Water 
Purifying Company, San Francisco, U.S.A.) Feed Water 
Purifiers. (6d. 3 Figs.) August 30, 1884.—A tube closed at its 
inner end by a screw — through the end of the boiler, 
and has its projecting end fitted with a screwed sleeve closed at 
its outer end by a plug supporting an internal tube, which passes 
nearly to the bottom of the outer tube. The water from the feed 
pump is connected to the inner tube, and the water passes to the 
end of the tube and back by the outer tube, from which it passes 
to the boiler through orifices near the outer end, but within the 
boiler. A blow-off pipe is fitted to the screwed sleeve. There may 
be a single outlet from the outer tube to the boiler, this outlet 
being connected to a spray pipe. (Accepted June 16, 1885). 


12,890. W. R. Alexander and W. H. Tooth, London. 
Feeding Steam Boilers, &c. (6d. 6 Figs.) September 27, 
1884.—The rod of a float passes up through a stuffing-box in the 
top of the boiler, and is provided with a pin working in a hori- 
zontal slot ir a lever keyed on the spindle of an air valve by means 
of which, when the float is raised, air will be admitted to the pump 
chamber, and the pump will be prevented from throwirg any 
more water into the boiler until the float has again descended. 
The lever is also provided with a second slot, through which 
passes a stud on the handle of a whistle in such manner that the 
whistle will be operated when the boiler level falls tuo low. 
(Accepted July 14, 1885). 


6396. H. J. Allison,London (W. H. Rushforth, Camden, 
V.J., U.S.A.) Supplying Boilers with Water. [4d. 
3 Figs.] May 26, 1885.—The water pipes through which water 
is conveyed to the boiler are passed through the smokebox before 
passing to the boiler, so that the waste heat of the smokebox is 
utilised in heating the water before its injection into the boiler. A 
water drum may be provided in the smokebox, through which the 
feed water is passed. (Accepted June 26, 1885). 


STEAM BOILER FITTINGS. 

12,012. M. Castelnau and C. Michelet, Paris. Equi- 
librium Safety Valve and Pressure Regulator. (6d. 
4 Figs.) September 4, 1884.—A piston working in a cylinder and 
exposed on one side to the full pressure of the steam in the boiler 
and on the other side to the action of a spring or weight, hae its 
rod connected to a valve, preferably cylindrical, or balanced, for 
regulating the pressure in the boiler, and to registering apparatus 
and an alarm whistle. When the pressure in the boiler becomes 
too high it operates the piston, which actuates the cylindrical or 
balanced valve, soas to admit of the escape of steam from the 
boiler. (Accepted June 16, 1885). 


5946. W. H. Northcott, London. Safety Valves. 
(4d. 4 Figs.] May 14, 1885.—The valve seat is in the form of a 
conical bush, the upper end of which projects slightly above the 
boiler plates, and is completely covered by a concave plate or 
bonnet which slightly overlaps the outer edge of the conical 
bush. The valve is loaded either with a spring, deadweight 
lever, or other suitable means. (Accepted June 19, 1885). 


10,475. J. Gresham, Salford. Injectors. [6d. 5 Figs.) 
July 23, 1884.—The combining and discharging cones are moved 
automatically at starting the injector by the reaction of the esta- 
blished jet, and are so arranged in connection with the external 
casing that they can readily be removed. Referring to the 
illustration, the steam cone b is situated at one end of the 
casing a, and an internal casing ¢ screws into the other end, and 
is provided with two enlargements 2, 3, fitting bored out parts of 
the casing a, and by which annular spaces are formed between 
the interior of the casing a@ and the exterior of the casing e. One 
annular space communicates with the overflow 1, and the other 
with the discharge 4. The interior of the casing e is bored out to 
receive the compound combining and discharging cones ¢ d, and 
its inner end is screw-threaded to the part o of the combining 
cone. The conescd are removed by first unscrewing the casing 
e from the casing a, and then removing the cone 0. The water 
enters by the inlet f. When the injector is started, the steam and 















water from the space between the cones oe, and between the 
cones ¢ d, can escape into the annular space between the cone ¢ 
and the casing e, and through holes in the casing e to the over. 
flow 1, and the combined steam and water pass through the cone d 
into the space 5 and annular space between the cone d and casin 
¢, and to the discharge 4. In a modification, the casing e is formed 
in two oe screwed together, one receiving the cone c¢, and the 
other the discharge cone d, the cone d being fitted to slide longi- 
tudinally in the casing, and having a flat disc at its receiving end, so 
that when the jet is established, the reactive pressure moves the 
disc into contact with the fixed cone c, and with aseat on the casing 
e, and thus closes the overflow, the disc passing beyond the holes in 
the casing e. The cone d may be a loose fit in the casing, and have 
@ cap on its end, which cap comes in contact with a seating at the 
end of the part in which the cone slides, and thus prevent escape be- 
tween the cone and the casing, when the cone d is drawn towards 
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the combining cone. In another modification the casing e is dis- 
pensed with. The steam cone bd screws into the end of the casing 
a, and communicates by orifices with an annular space in commu- 
nication with the steam inlet. The part o has a tubular extension 
and an enlargement to fit the casing a, and is secured by a set 
screw. The discharging cone is formed as a plug screwing into 
the end ofthe casing a. Wings on the cone ¢ fit the tubular ex- 
tension of the part 0, and slide freely therein, the escape space 
being closed by the upper end of ¢. The discharging cone is 
formed with orifices communicating with the discharge. The ex- 
tension of the cone o may be dispensed with, and the wings of the 
cone c slide in the casing a. (Accepted June 16, 1885). 


12,680. W. H. Gales, London. Tube Scraper and 
Tube Brush Combined. (6d. 1 Fig.) September 22, 1884,— 
The scraper is of any suitable form having a cutting edge or lip of 
conical shape, and is firmly rivetted to a frame formed with elon- 
gated curved elastic arms, so that it can be readily guided into 
thetube. The arms contract to allow the scrapers to into the 
tube, which are thus constantly pressed against the internal sur- 
face of the tube, and are free to yield when passing any solid ob- 
stacle. Immediately behind the scraper and frame is a series of 
curved, spiral, or other shaped brushes of steel, brass, or other 
suitable material which follow behind the scraper. The tubes are 
thus scraped and brushed at one operation. (Accepted July 7, 


11,732. B. Rhodes, London. Packing or Jointing 
Material for Steam, &c., Joints. [id.) August 28, 1884.— 
Thin sheets of asbestos paper or millboard are perforated or in- 
dented, and are then saturated with an adhesive solution made by 
dissolving caoutchouc, One of these prepared sheets is placed 
between two thin sheets of rubber or rubber compound, which 
may be a combination of asbestos and rubber. The whole is then 

between heated rollers under pressure, the material form- 
ing the outside plates —— pressed into the perforations or in- 
dentations of the millboard. The sheets may also be keyed or 
rivetted together. (Accepted June 9, 1835). 


14,605. 8S. Turner, Rochdale, and J. Bell, London. 
Manufacture of Packing for the Joints of Steam 
and Water Pipes, Stuffing-Boxes, &c. [4d.) November 
5, 1884.—Asbestos and india-rubber woven sheeting is manu- 
factured from a cloth composed of fine brass, copper, or other 
suitable wire warp and asbestos yarn weft, or of asbestos yarn 
warp and wire weft. The cloth is then coated over with an india- 
rubber or other adhesive solution, and when dry is ready for use. 
Iwo or more plies may be secured together if desired to increase 
the thickness, the wire threads of one ply crossing those of the 
adjacent one at right angles. India-rubber woven sheeting tape 
and washers for steam and water joints are manufactured from 
the same material. Packings for stuffing-boxes of piston-rods 
and valve spindles are manufactured from the sheeting by rolling, 
wrapping, folding, or piling them together. The packing may be 
manufactured with a rubber core or be made entirely of the cloth. 
(Accepted June 16, 1885). 


14,607. S. Turner, Rochdale, and J. Bell, London. 

Cloth. (2d.} November 5, 1885.—The 
cloth is manufactured from a fine spun, hard, asbestos thread 
warp and a weft composed of fine brass, copper, or other wire or 
from a wire warp and a hard spun asbestos thread for weft, the 
latter being preferred. (Accepted June 9, 1885). 


11,778. J. French and J. Hayes, London, and T. H. 
Hodge, Deptford, Kent. Steam Traps. (6d. 6 Figs.) 
August 29, 1884.—A branched tube is secured in a suitable case 
so that the outer branch projects outside the case and the inner 
branch opens out within the case near its top. A valve 
works in a chamber between the two branches, and has its seat 
at the inner end of the outer branch. This valve is pressed to its 
seat by the weight of a float through suitable links and levers. 
The operation of the apparatus is as follows: The outer branch 
is connected to the steam pipe and water is poured into the case 
until the float is raised sufficiently to allow the valve to open 
slightly. Any water in the steam pipe then passes through the 
open valve and inner branch tube to the casing raising the water 
level and further opening the valve. When all the water has 
passed the valve, the steam passes into the case and forces the 
water out through an outlet pipe provided with an enlargement 
until{the float descends sufficiently to close the valve. Part of the 
water forced out of the wes then returns by the outlet pipe from 
the enlargement, and again slightly opens the valve to allow 
one of condensation to pass therefrom. (Accepted June 16, 
1885 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 





A Lire ann LiMs Brtt.—Among the measures passed at 
a recent sitting of the New York penne natn and which 
have received the signature of the Governor of the State, 
is a Life and Limb Bill. The object of the Bill is to pro- 
vide for the punishment of builders who imperil the lives 
of their workmen by failing to furnish secure scaffoldings, 
ladders, and other contrivances for their protection while 
at work. The penalty for such negligence on the part of 
the builder is a fine of not more than 500 dols., or thirty 








days’ imprisonment, or both, 
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CONSTRUCTED 3b 


on 


ELECTRICITY AT THE INVENTIONS 
EXHIBITION. 
(Continued from page 89.) 

On the present page we illustrate a combined en- 
gine and dynamo constructed by Messrs. Allen and 
Co., of Lambeth. The engine is of the well-known 
Allen type, as used on many Atlantic liners and other 
large vessels, as well as in Her Majesty’s ships of 
war, for driving centrifugal circulating pumps and 
centrifugal fans, the only new arrangement being 
the opposite position of the cranks, to obtain a 
All the bearing surfaces are excep- 
tionally large, and steel and bronze are the only 
metals used in the working parts. Special lubri- 
cating arrangements are provided which enable the 
engine to run without stopping for an indefinite 
period. Some of these engines are fixed on the 


Atlantic and New Zealand line, and are kept working | 


for six weeks without once stopping. 

_The dynamo, which has been designed by Mr. G. 
Kapp, is of the Gramme type, but in its proportions 
entirely different from those found in the usual 
Gramme machines. An exceptionally powerful mag- 
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are cast at even intervals around the supporting 
cylinder, and their tips, which are provided with 





fibre ferrules, enter between the external coils of | 
| the conductor on the armature, and transmit in a! 
positive and mechanical manner the driving power | 


into these coils, which do the work. The support- 


| ing cylinder is keyed to the axis by two sets of 


| 


spokes and central hubs, and part of the inner and 
outer circumference of the core is left free from 
winding to allow a free ingress and egress of air. 


The commutator is of the usual type, and a double | 
set of brushes is employed, so that any brush may | 


be exchanged without interrupting the current. 


The machine we illustrate is compound wound, and | 


at a speed of 340 revolutions a minute it maintains 
an electromotive force of 110 volts at the terminals, 
whilst the current may vary from nothing up to 
150 ampéres, the maximum output being equal to 
270 sixty-watt lamps. 

Among the adjuncts to electric work, we have 


| already briefly alluded to the speed indicator of 


netic field is obtained by the employment of curved | 


electro-magnets, which have also the additional 


advantage of occupying little room. The core 
of the armature consists of charcoal iron wire 


wound in sections upon a perforated gun-metal 
cylinder, the sections being insulated from each 
other and separated by air spaces for the purpose of 


| with water, or water and glycerine. 


ventilation, Radial projections or driving horns | the top carries a pivot runningin anadjustable centre, 


Mr. Killingworth Hedges, of Queen Anne’s Gate, 


and this week we publish an engraving of it on | 


page 196. 
the number of revolutions of dynamo machines, but 


It is intended primarily for determining | s 
| have been remedied. 


it is also applicable to locomotives and other pur- | 


poses. 
ment will be seen to consist of a cylindrical glass 
tube sealed at the top and bottom, and partly filled 
At the lower 
end it is mounted upon a spindle, while the cap at 


On reference to the illustration, the instru- | 
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which can be set up to compensate for wear. Upon 
the spindle is a bevel wheel gearing with a wheel 
on the main spindle, at the end of which is the main 
driving pulley. The glass tube is covered with a 
metal case pierced with a pair of slots for sight 
holes, and carrying a scale. When the tube is 
put in rapid rotation, the edges of the upper sur- 
face of the liquid creep up the glass while the 
centre becomes correspondingly depressed, a para- 
bolic cavity being formed which is exceedingly de- 
finite. The point of this cavity is the index, and 
its position can be exactly aligned on the scale by 
sighting it with the aid of a band which can be 
slidden up and down the external case. We are 
informed that Mr. Thomas Blakesley, M.A., has 
investigated this instrument mathematically, and 
has shown that the depression is always propor- 
tional to the speed, a condition which renders the 
calibration extremely simple. The principle upon 
which the indicator is founded is so exceedingly 
simple, and the apparatus itself contains so little 
mechanism liable to get out of adjustment, that it 
ought to find an extended application after certain 
mechanical defects observable in the earlier examples 


At the same stand there is to be seen a number of 
the foil fuzes devised by Mr. Hedges. In these 


the material which gives way when the current 
becomes too strong, is a stripof metal foil, which 
is composed of pure tin for small currents, and an 
alloy of aluminium and tin for larger currents. 
| These are now made as shown in Figs. 2 and 3, 
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where it will be seen that the metal is held between 





knows that when an arc grows long it emits a bluish , 


pieces of mica, which allow of its expansion when | flame which casts a peculiar spectral hue over all 


heated. In another pattern (Fig. 1) the mica foils 


have eyelets through which a binding screw passes. | 


In this figure there are shown two courses for the 
current between the terminals. But only one of 
these paths can be used at once, as the plug forms 


part of the conductor, and there is only one plug | 


to each safety bridge of this type. As the parts 
now stand the current goes from the left-hand ter- 


minal, through the plug, and across the front fuze | 


to the other terminal. Should this fuze give way, 
it is only the work of two seconds to transfer the 
plug to the opposite hole, when the current will 
traverse the rear fuze, and pass by the plug to the 


HEDGES’ SPEED INDICATOR. 


terminal. Thus the failure of a safety fuze will not 
plunge a house into continued darkness, unless the 
short circuit, or whatever may be the cause of the 
extra current, should not be remedied, when, of 
course, each fuze would fail as it was put into action. 
We are informed that fittings of this type have 
been adopted by Mr. Preece in his house. 

Besides the fusible safety appliances, others de- 
pending upon magnetic influence for their action 
are coming into vogue, as they can be set to come 
into operation from a given amount of current, and 
be readjusted if the number of lamps they are in- 
tended to protect should be increased or diminished. 
We illustrate one of these on the present page. It 
consists of an electro-magnet, over which is situated 
a pivotted armature, carrying at its further end an 
adjustable counterweight. On the lower side of 
the armature is a tooth or catch, which engages 
with the end of a weighted bell-crank lever, and 
holds it from falling. When the current circulating 
in the coils of the magnet becomes sufficiently 


powerful to draw down the armature the bell-crank | 


is released and falls into the dotted position. This 
bell-crank forms part of the main circuit, the current 
entering at its pivot, passing from it to the bracket 
which supports the armature, and away by the con- 
ductor shown at the top of the figure. When the 


bell-crank is in the dotted position the circuit is | 


broken. The magnet may either be placed in the 
main circuit, in which case it will act when the cur- 
rent exceeds a given amount, or it may be arranged 
as ashunt between the main, in which case an excess 
of electromotive force will bring it into operation. 


In the latter case it serves as a protection to the fila- | 


ments of the lamps, rather than a safeguard against 
fire. All the apparatus we have described are 
manufactured by the Globe Electrical and Engi- 


neering Company, of 20, Dartmouth-street, West- | 


minster, 8. W. 

Mr. F. M. Rogers, of 21, Finsbury Pavement, 
E.C., shows an electric lamp which has been very 
successful in situations where it is essential that a 
pure white light should be obtained, Every one 





| objects, producing the appearance which when the 
electric light was first introduced, was denounced 
as ‘‘ghastly.” For outdoor purposes this does not 
greatly matter, and it is now scarcely noticed, as 
the public have grown familiar with it ; but for 
photographic purposes, and for matching shades 
| of colour in print and dyeworks, it is important 
that these celoured rays should be avoided, 
and with this end in view Mr. Rogers de- 
signed his lamp, his first pattern being got 
out for the Illustrated London News. There is 
nothing very new in the arrangement, the result 
| being gained by the delicacy of the feed, rather 
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than by any novel devices. 
slides through a tube, which ends in an enlarged 
portion bored and ground to fit the rod. This 
portion is formed in two parts; one solid with the 
tube, and a second attached to it by two links at 
either side, the connection of the two parts being 
similar to that of the halves of a parallel ruler. 
The friction between these two parts 1s sufficient to 
hold the carbon rod from sliding between them. 
The tube is supported by a spring, and is connected 


to the core of a solenoid arranged in ashunt around | 


the are. When the circuit is completed, the sole- 
noid draws down the upper carbon until it touches 
the lower, and then allows it to rise the requisite dis- 
tance for a short arc. As the electrodes waste, the 
proportion of current in the shunt circuit increases, 
and the carbon-holder is depressed until the 
moyable portion comes in contact with an adjust- 
able screw on the frame. 
arresting this portion, and of slightly moving it 
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HEDGES’ MAGNETIC CUT-OUT. 

away from the corresponding piece, the result being 
that the friction is decreased and the carbon-holder 
slides down an infinitesimal amount. The feed 
takes place almost constantly, and the length of 
the arc never suffers any sensible variation. 


simplest construction. 
| metallic spring, the end of which is situated be- 
tween two terminal screws. 
rises the spring bends to the right and makes con- 
tact with the one screw, and if it falls it bends to 
the left and touches the other. The special feature 


times. 
' ring at a very low point in winter, and at a higher 
point in summer. The low temperature side may be 
used to give an alarm in greenhouses on the approach 


This has the effect of | 


On | 
the same stand is a fire and frost detector of the | 
It consists of a straight bi- | 


If the temperature | 


of the arrangement is that the apparatus can be | 
set to different degrees of temperature at different | 
For instance, the fire alarm may be set to | 


of frost, or on board ship when a sudden cold indi. 
cates the proximity of an iceberg. An ingenious 
telegraph instrument is also found at the same 
stand. It is a combination of a needle instry. 
ment and a sounder, both apparatus being com. 
plete. The usual ivory pegs against which the 
needle beats, are removed, and in place of them 
carbon covered pegs are employed, and a local 
circuit is formed through the needle, one of the 
pegs, the sounder, and the battery. Thus the 
message may be read either by ear or eye. The 
most interesting feature is the use of the carbon 
contacts. ‘These have already been employed in a 
different manner for electric light switches, to bear 
the brunt of the violent spark which occurs in 




























CUT-OUT. 


The carbon-holder | breaking a large current, and they will no doubt 
| be adopted for many other purposes. 


The oxidation 
of contacts has always been a difficulty, but with 
carbon the oxide is a gas and passes off leaving a 
clean surface. Mr. Rogers has made a relay on 
this principle, leaving the tongue always in contact 
with the stop, and obtaining the signal by the in- 
creased pressure when the relay magnet is excited. 
(To be continued.) 


GAS AND OTHER ILLUMINANTS AT 
THEINVENTIONS EXHIBITION. No. IIL. 
A DOMESTIC gas-making appliance for country 
mansions is shown by Messrs. Charles Hearson and 
Co., Limited, of 235, Regent-street, W. It con- 
sists of a large vessel filled with gasoline, and pro- 
| vided with an apparatus driven by a falling weight, 
by which air is drawn through the liquid. The air 
becomes impregnated with the hydrocarbon, and is 
burned as an illuminant. This apparatus differs 
from others of the same class in that it contains 
| gasoline only, without water, and that the fluid is 
| subjected to considerable agitation. The cost of 
| the light is said to be equivalent to that of town’s 
gas at 6s. 6d. per 1000 ft. Another machine having 
a similar object, is shown by Messrs. Kirkham, 
Hersey, and Clark, of 15, Great George-street, 
| Westminster. In this the gasoline from which the 
| light is produced, flows into a copper retort, as it is 
| required. It is then subjected to a destructive 
| distillation, and is mixed with warm air, the result 
| being a permanent gas of high illuminative power 
,and of uniform quality. Apparatus for retining 
| and manufacturing paraffin is shown by Messrs. 
| Young and Beilby, of Peebles and Midcalder, and 
| was described at length in our issue of May 15 of 
| this year. 
| Among the minor exhibits are a combined street 
lamp, letter-box, and fire alarm, by Mr. Theodore 
| Lumley, of the Devonshire Club, St. James's, W. ; 
an improved union joint and a blow-pipe lamp, by 
Messrs. Garratt and Fowler, of 31 to 33, Leipsic- 
road, Camberwell, S.E., and a water heater by 
Messrs. Doulton and Co,, of Lambeth. 

Messrs. George Glover and Co., of Royal Avenue, 
Chelsea, show their well-known dry gas meters, while 
Messrs. W. Parkinson and Co., of Cottage-lane, 
City-road, are also present with their three-partition 
drum wet meter. They also show an antifluctuator 

| for preventing the unpleasant jumping which often 
| occurs in lights upon a pipe from which a gas en- 
gine draws its supply. This apparatus is a modified 
form of diaphragm governor connected to a valve, 
which closes just as the engine is taking its supply, 
and thus prevents the wave being propagated back- 
wards through the pipe. Messrs. Cowan and Co., 
of Smith-square, Westminster, have an interesting 
stand of meters and an automatic pressure changer, 
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worked by ese. to alter the pressure in the 

ains at nightfall. 
~~ "ide Somerville, of 70, Bankside, South- 
wark, shows a self-sealing lid for a retort. In this 
no luting or joint-making material is employed. 
The mouth of the furnace is made slightly conical, 
and the lid is similarly shaped to enter the mouth, 
the two forming a valve and valve seat. : The lid is 
fixed to a hinged bar in such a way that it can adapt 
itself to its seat, and it is further provided with a 
spindle by which it can be turned to grind out dirt 
from the seat if required. On the same stand is a 
coke-breaking machine, consisting of a corrugated 
roller and a toothed concave. By adjusting the 
position of the latter, the coke can be broken to any 
desired size without the production of dust. A 
model of a regenerative furnace for heating gas 
retorts, suitable for ground-floor retort houses, is also 
shown. This system has been in use for some years 
with good results, Other gas works appliances are 
shown by Messrs. George Waller and Co., of 
Holland-street, Southwark, the principal being a 
model of a washer-scrubber, which was illustrated in 
our last volume (page 405), and a three-bladed gasex- 
hauster. In the latter, which is an improvement on 
Beale’s apparatus, the three blades are hinged to- 
gether, and pass through roller bearings in the inner 
cylinder. These bearings allow the blades to alter 
their angle with relation to the cylinder, and yet 
maintain the joint. These exhausters give very 
good results. Means for treating the waste gases 
of blast furnaces and coke ovens are shown by 
the Gas Appliances Company, of 29, New Bridge- 
street, E.C. These are a condenser for eliminat- 
ing the tar, a washer-scrubber without mechanical 
motion, and a gravity governor. The washing 
of the gases is performed at two operations, 
the gas first passing backwards and forwards 
over liquid surfaces in shallow trays, and then 
througha metallic surface condenser, consisting of 
a large number of metal tubes arranged vertically 
in a cast-iron casing. These tubes are divided into 
three groups, and the gases pass slowly from top 
to bottom of each group in succession, travelling 
the opposite way to the water within the tubes. The 
washer-scrubber consists of a series of shallow tanks 
or trays arranged one over the other within a cas- 
ing. Within each tray is a large number of tubes 
passing upwards through the bottom, and ending 
ina kind of cowl or bell, the edges of which just 
dip into the liquid in the tanks. Within the cowl 
are a number of helicoidal vanes or deflectors. The 
gas enters at the bottom, and spreading over the 
surface of the liquid in the, bottom tray it extends 
through the above-mentioned tubes into the cowls. 
But as the edges are sealed by the washing liquid, 
the gas has to break the seal to escape, and is at 
the same time put into a state of whirling eddy 
by the vanes, so that the bubbles obtain a pro- 
longed contact with the water, and thus are cleaned 
of the tar and ammonia which they carry with them. 

It is well known that gas burners will only 
operate economically at one particular pressure, 
and if the gas be above this pressure, there will be 
a loss of efficiency. In order to obtain the proper 
condition it is customary to place governors on the 
meter to vary the size of the inlet and throttle the 
flow when it is too great. There is also a governor 
at the gas works, or at the junction of the district 
with principal main, but these, or at least the 
former, act upon a different principle to the domestic 
governor, insomuch as their adjustment is varied 
every morning and evening to give the night and 
day pressures. Towards evening, when an increased 
consumption is beginning to take place, the man in 
charge weights the governor so that it maintains a 
greater pressure at the outlet, and again as the 
lights are turned out he relieves it. But every one 
who is not provided with a governor in his own 
house, and few people are, knows that these opera- 
tions do not suffice to keep a uniform pressure at 
the point where the gas is burned. In the case of 
a distinct governor it is not usually possible to vary 
the adjustment, and if the district be large a very 
considerable falling off of pressure may take place 
in the busy part of the evening at the more distant 
streets. To remedy to a certain extent the short- 
comings of the present system, Messrs. T. and H. 
A. Caink, of Westbourne-terrace, Malvern Link, 
have brought out a very ingenious pressure-chang- 
ing gas governor, which gives an outlet pressure 
varying in the same direction as the consumption, 
the object being to maintain a uniform pressure, not 
in the immediate vicinity of the gas works, but in the 
town where the effects of fluctuation are felt. As soon 





as the consumption increases, as dusk is approach- 
ing, and a trifling reduction of pressure is felt at 
the outlet of the governor, the valve descends, and 
not only does it restore the former pressure, but it 
falls below the requisite position and stays there, 
with the effect of raising the outlet pressure to a 
higher point than it was before. If a further fall 
should take place, the valve again opens, still more 
increasing the outlet pressure, and soon. Again, 
when the lights are being extinguished for the 
night, the governor raises the valve, decreasing the 
opening to a smaller size than béfore the change, 
and so on until the minimum day pressure for which 
the apparatus is set is attained. Thus, it will 
be seen, no supervision is necessary, and each 
district may have its own governor responding 
accurately to its requirements. The means 
by which this result is accomplished are very 
simple. The gasholder of the governor is pro- 
vided, as usual, with an air vessel, which gives 
it buoyancy, but the vessel instead of furnishing a 
constant flotative power, which must be more or less 
counteracted by added weights, is liable to be par- 
tially flooded with water, and thus to havea varying 
lifting power. It is divided by annular concen- 
tric partitions into a series of bells, one within the 
other, and communicating at the bottom. From the 
top of each there rises a pipe which passes through 
the gasholder into the open air, and is provided 
with a cock or plug by which it can be closed. 
When a pipe is sealed it is evident that water can- 
not rise within that compartment of the bell to any 
serious extent, whereas when it is open, the water 
will rise to its natural height. The interior of these 
chambers communicates with a tank of water by a 
syphon pipe which rises through the reservoirs, 
turns down, and dips with its other leg into the 
tank. If the reservoir be raised, part of the water 
will flow through the syphon into the tank until it 
is at the same height in each, and conversely, if the 
reservoir be lowered, the water will flow into it, 
rising in such of the annular chambers as are open 
to the air through the pipes. The action will now 
be readily understood. Thegovernor is first weighted 
to the minimum day pressure with the chamber 
empty. Then it is depressed to the position where 
it will give the maximum night pressure, and the 
water is allowed to flow into the chambers until the 
governor is constant at that point. Consequently 
as the demand increases and the reservoir descends 
in response, water flows into the chambers, destroy- 
ing some of the buoyancy and causing the bell to 
fall farther than it otherwise would ; the amount of 
the excess motion depending upon the number 
of chambers to which the water can gain access. 
When the pressure rises the converse takes 
place. Thus uniformity of pressure is obtained, 
more or less exactly, at the point of consumption, 
by the device of providing a variable pressure at the 
point of supply. 

We will conclude this account of the gas 
appliances at the Exhibition by a description of a 
sensitive photometer shown by Mr. John Joly, of 
43, Pembroke-road, Dublin. The two sources of 
light, the unit and that which is to be measured, 
are placed at the opposite ends of the scale. 
Between them there runs a carriage containing a 
novel substitute for the ordinary screen. It con- 
sists of two rectangular blocks of wax, placed edge 
to edge. The outer edges are exposed to the two 
lights, while the front surfaces of the two are 
watched by the operator through a lens. When the 
light falls upon the wax it assumes an opalescent or 
pellucid aspect, which varies in intensity according 
to the distance from the source of light. By moving 
the carriage to one side or the other the two pieces 
of wax can be made to present exactly the same 
amount of luminosity. The scale is read by a very 
ingenious device. It is fixed to the bar on which 
the carriage travels, the exact point being denoted 
by the shadow of a pointer on the carriage. To 
obtain this effect there is mounted upon the front 
of the carriage a vertical prism which receives some 
of the rays from the two sources of light. These are 
bent at right angles and thrown on to the scale, a 
part of them being intercepted by the pointer, and 
thus the shadow is produced. The great merit of 
this photometer is that minute differences of lumi- 
nosity can be detected and measured by it. 


ELECTRICITY AT ANTWERP. 

Ir was not until the 30th of last month that the 
Executive Commission of the Antwerp Exhibition 
issued invitations to the official world and the press 
to assist at the inauguration of the electric lighting 








in the principal galleries and in the Machinery 
Hall of the building. The occasion was a wholly 
successful one, and the manner in which the instal- 
lation has been carried out does great credit to the 
special committee to which the work was entrusted. 
From the balcony that commands the Machinery 
Hall, and from which nearly all the exhibits in 
motion can be seen, the effect of the lighting is ad- 
mirable, and this promenade now constitutes a 
special attraction to the public, as the best point of 
view from which the general effect of the illumina- 
tion can be admired. 

The Committee to which was entrusted the work 
of studying the important question of the best dis- 
tribution, had no easy task to fulfil, on account of 
the magnitude and arrangement of the space to be 
lighted, the Machinery Hall alone having an area 
of about 260,000 square feet. To each of the ten 
exhibiting companies a portion of the hall was 
allotted, and a keen competition was thus esta- 
blished between the various systems. The motive 
power driving the various dynamos is arranged 
as follows: There is first a 300 horse- power 
engine from Messrs. Cail and Co., of Paris, 
followed by a 400 horse-power Sulzer engine, work- 
ing at 150 lb. pressure, and made by Carels, of 
Gand, a 400 horse-power Corliss horizontal com- 
pound engine by Mr. Van den Kerchove, of Gand, 
and lastly, an engine of the same power, exhibited 
by the Wallschaerts establishment at Molenbeek, 
St. Jeans. This great installation thus represents a 
total energy of 1500 horse-power. The electrical 
portion of the works consists first of the exhibit of 
the General Electricity Company, of Brussels. This 
maintains, inside the Exhibition, twenty-four Giil- 
cher lamps of a mean intensity of 1200 candles, and 
ten Gramme lamps of 1800 candles each. In the 
gardens, besides six powerful are lights (2500 
candles each) with reflectors, the company has 
copied the very beautiful arrangement at the In- 
ventions Exhibition, of hanging a large number of 
coloured incandescence lamps in the trees. The 
interior of this company’s pavilion is lighted by 
eight Jablochkoff, and by about tifty incandescence 
lamps. Thirty-two of these are arranged in a very 
elegant candelabrum. The same company has the 
electric light in the pavilion of the Pilate establish- 
ment of Brussels, and about 400 Swan and Edison 
lamps are distributed in various pavilions in the 
Exhibition grounds. MM. Scrive, Hermite, and Co., 
of Lille, light the French section of the Machinery 
Hall by means of fifty-two Patterson arc lamps 
of 1000 candles, and they have 152 Gérard incan- 
descence lamps in the principal kiosk in the gardens, 
and eight Swan lamps of 50 candles each in the Van 
Houten pavilion. The Belgian section of the Ma- 
chinery Hall is lighted on the Jaspar system, and 
includes twenty De Puydt arc lamps, as well as six 
others under the dome of the principal gallery. In 
the gardens M. Jaspar has fixed on masts around a 
kiosk twelve lamps of the same type. 

The lighting by M. Pieper, of Liége, is particularly 
remarkable, a series of thirty-two Pieper lamps 
giving a very brilliant light. These lamps are 
placed on brackets the whole length of the balustrade 
of the balcony in the Machinery Hall. Besides these 
lamps M. Pieper lights his pavilion with incan- 
descence lamps, us used in the telephone room, 
where the public are daily admitted to hear the 
concerts at Waux-Hall in Brussels, transmitted to 
Antwerp along the telegraph wires by the Van 
Rysselberghe system. 

The Gilly Iron Works and Foundry Company 
have four Crompton lamps, each of 200 carcels, to 
light the Electrical Section near the Machinery 
Hall, a part of which is very brilliantly illuminated 
by Lane-Fox incandescence lamps fed by accumu- 
lators. The Brussels Société Electrique exhibit the 
Brush system by thirty are lamps in the gardens, 
and fifteen in the Salle des Fétes. 

Before leaving this part of the subject we may 
mention a large collection of surgical instruments in 
which the electric light is utilised, the energy being 
supplied by small portable accumulators. There are 
also a number of specimens of globes for incan- 
— lighting designed for a better diffusion of 
light. 

The German systems of electric lighting are bril- 
liantly represented by several exhibitors. Schuc- 
kert, of Nuremberg, has twelve Piette and Krizik 
are lamps in the gardens and ten in the Exhibition 
galleries. Messrs. Spiecker, of Cologne, contribute 
to the lighting of the Machinery Hall by sixteen 





lamps of 120 carcels, and they have also twelve 
similar ones in the Central Gallery. 
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UMPHERSTON’S RAG ENGINE AT THE INVENTIONS EXHIBITION. 
CONSTRUCTED BY MESSRS. UMPHERSTON AND CO., LIMITED, ENGINEERS, LEITH. 
(For Description, see opposite Page.) 
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Austria is represented by Messrs. Ganz and Co.,| 1. The Compagnie Générale d'Electricté, Brussels : | of Chatham, from the designs of Messrs. Law and 
of Buda-Pesth, who make a very fine exhibit, one Giilcher arclamps .. see Chatterton, of Westminster, to replace the old Sun 
of the special features of which is their induction Gramme fs 52 -- + 10 | piep which has so long been used in connection 

ae ‘ ; | Giilcher »» Withreflectors ... zs 6 | es 8 . 
apparatus. This has an annular form, the primary Jablochkoff ey ke an 8 | with the steamboat traftic on the Medway, and it 
and secondary coils being placed inside, and form-| 2, Jaspar, of Liége : | was hoped that it would have been ready for use 
ing the core of the ring ; the iron is placed on the De Puydt arclamps .. ... »~ 3 | during the present summer. The completion of 
outside, and consists of fine wire varnished, and Jaspar arc lamps _ ... ss us 6 the work has, however, been delayed from causes 
wound on the’ copper spirals like the coils of a| * ocean a, and Co., Lille : s»  |into which we need not enter here, and to meet 
Gramme ring. According to Professor Galileo | 4. M. Pieper, oh ig las ae ane ae | temporarily the requirements of the steamboat 
Feraris, of Turin, who has made an investigation | Pieper arc lamps os a a ie $2 company, the floating landing stage or dummy was 
of this apparatus in comparison with the Gaulard| 5. Messrs. Schuckert and Co., Nuremberg : a short time ago connected with the fixed pier 
and Gibbs apparatus, the primary coil is composed | __ Piette and Krizik arc lamps... 1 22 works by the foot-bridge or ‘‘ brow,” the failure of 
of copper wire 2.5 mill. in diameter, and with 216 | 6. F-vacaosesimeapde —- Gilly : 6 which was the cause of the accident. At the time 
turns, the secondary coils are two in number, each| 7. Mote ane — Co., Buda-Pesth: of the failure there were a number of people on the 
with 54 turns, and of wire 3.5 mill. in diameter. Zipernoweky aaclamps_... is ... 20 brow”—the number being variously estimated at 
They can be grouped at will either in tension or| 8, MM. Heilmann-Ducommun, Mulhouse : from 50 to 80—and these were precipitated into the 
quantity, by means of a very simple commutator. Gramme and Cance arc lamps - 1 water, which was about 9 ft. deep at the time. 


In the former case, the ratio of transferred energy| — mg and Co., Cologne : 98 
is about 1 to2, in the latter case lto4. Such an} jo aorta a a —-:. = = 

oe constructed to give 3000 volts, weighs Brush are lamps oe 

75 lb., the copper weighing 30lb. Messrs. Ganz . . 

show their system of lighting, including Ziper- Besides the light afforded 
nowsky dynamos and lamps. Twenty of these 
latter illuminate a portion of the German sec- 
tion. of the Machinery Hall. Messrs. Heilmann- 
Ducommun, of Mulhouse, who show some re- 
markably well-made Gramme machines, have thirteen 
arc lamps, of which seven, of the Gramme type, are 
of 150 carcels, and six Cance are lamps complete the 
lighting of this section. We may mention here 
that Messrs. Heilman-Ducommun have made a very showing the construction of ‘‘brow” which we pub- 
interesting exhibit, illustrating the transmission of | lish on the opposite page. 

energy by cable. Two Gramme machines drive THE BRIDGE FAILURE AT CHATHAM. | Referring to these engravings, it will be seen that 


Fortunately prompt and energetic assistance was at 
hand, and all the sufferers were rescued, but many 
45 received injuries and numbers had narrow escapes 
for their lives. 

The ‘‘ brow” is stated to have oscillated violently 
before giving way, and the failure is described as a 
gradual one, the girders twisting laterally. The 
failure has been the subject of much comment, and 
considerable wonder has been expressed that, in a 
situation of this kind, there should have been pro- 
vided for public use a structure of such manifestly 
insufficient strength. This wonder will, we think, 
not be lessened by an examination of the engravings 


by the various arc 

lamps enumerated above, almost all the exhibitors 
| have distributed a profusion of incandescence 
| lamps, the numbers of which it would be difficult to 
| record. It is certain that these smaller lights con- 

tribute largely to the successful lighting of the Ex- 

hibition and the grounds, while they add a beauty 
| entirely their own to the illumination, as may well 
| be imagined by all who are familiar with the effect 
| produced nightly at the Inventions Exhibition. 











quite a series of tools, the motive power being fur-| Own the afternoon of Sunday the 26th ult. an| the foot-bridge or “brow” is 80 ft. long over all, 
nished by other Gramme machines not employed in | accident of a very serious kind, but happily un- | with a span of 76ft. 6in. between the centres of 
the lighting. attended by loss of life, occurred at the new pier | the trunnions which connected it to the pier works 


To sum up the illumination at the Antwerp Ex- | now in course of construction at Chatham. The | and the floating dummy respectively. It consisted 
hibition, we have : pier in question is being built by Mr. C. J. Linay, | of two braced girders placed 6 ft, 6 in. apart, and 
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each composed of top and bottom booms of 6 in. by 
4in. by }in. T iron, with diagonals of 3in. by 3in. 
by 4in. angle iron, and verticals of 2in. by 2in. by 
din. angle irons, except at the centre, where the 
verticals were of 4in. by 4in. by $in. Tiron. The 
diagonals and verticals were connected to the booms 
by single rivets at each end, there being no gusset 
plates. At the centre the two top booms were con- 
nected by an arched T iron, as shown in Fig. 1, 
while the connection between the bottom booms con- 
sisted only of the flooring and some light bracing of 
3in. by 4in. bars, arranged as shown in the inverted 
plan, Fig.6. The flooring consisted of 3 in. planking 
resting on the bottom Tiron, each 3in. by 9in. 
plank being secured at each end by a couple of 3 in. 
coach screws. As the centres of these screws were 
only about an inch from the ends of the planks, 
they were of course nearly all torn out when the 
accident happened. The iron was, we under- 
stand, of rather above the average quality used for 
such work, 


The failure appears to have been due to lateral | 


flexure of the top booms, the girders twisting over 
sideways. The arch of T iron at the centre of the 
bridge connected the two top booms and prevented 
their swerving in opposite directions, but beyond 
this it was of little service, while the connections 
between the bracing and the booms was such that 
the lateral support afforded to the top boom was of 
an exceedingly limited kind. Moreover, the con- 
nection of the lower booms to the flooring and each 
other was not such as to give any material resistance | 
to twisting. 

Taking the weight of the ‘‘ brow” as roughly6 tons, | 


and the weight of the people on it at the time of : 


the accident as about 5} tons, it follows from the 
proportions of the structure that the strain per 
square inch upon the upper booms would be about 
1} tons. Considering that these booms had a ratio 
of width to length of 1 to 160, and that they received | 
such insufticient lateral support, their failure is not to 
be wondered at. When it is further considered that 
the load which we have assumed above involves less 
than one-half the strain which would have been 
brought upon the ‘‘brow” had it been crowded , 
throughout its length—a case which should of course | 
be provided for—it must certainly be regarded as. 
most extraordinary that such a structure should | 
have been designed by the engineers. Judging from | 
the results, the breaking strength of the ‘‘ brow” | 





i Ss 
Length between Trunmians 76' 6 


appears to have been about half the load it might 
be called upon to carry. 

We have said that the ‘‘ brow” had been fixed to 
serve a temporary purpose, but the ‘‘ brow” itself was 
intended to form part of the permanent structure, 
and so far no evidence has been forthcoming as to 
there being any intention to subsequently stiffen it. 
The ‘“‘brow” was, it is stated, passed by the engineer 
before being opened to the public, and to the public 
Messrs. Law and Chatterton at least owe some 
explanation of the catastrophe. The failure will, 
we trust, be made the subject of official inquiry by 
the Board of Trade,and pending such an inquiry we 
will postpone further comments. The facts we 
have placed before our readers will, however, serve 
to explain the failure to all familiar with bridge 
construction. 


UMPHERSTON’S RAG ENGINE. 





In Umpherston’s rag engine the whole of the pulp | 


is subjected to a uniform treatment, no part getting 
more beating than the remainder. This is effected by 
the adoption of a new method of circulation. Ordi- 
narily de pulp, after it has passed the roll, turns 
away to the side and pursues an elliptical path, in 
order to again enter between the roll and the knives. 


That portion of it which travels along the outer side | 


of the ellipse must go at a greater speed than the part 
which follows a shorter course; and unless this is 
attained—and frequently it is not—part of the pulp 
gets more beating than the remainder, with the result 
that its quality is damaged. Butin the machine we are 
describing, and which is illustrated on the opposite page, 
every particle has to travel the same distance, in 
passing from the delivery of the roll to the place where 
it again enters between the knives. This is attained 
by the use of a horizontal partition in the tank, in 
place of a vertical one, so that the path of each particle 
of pulp, as seen in plan, is a straight line. After it 
has passed the knives it is driven over a breast, and 
emerges into the quiet space at the end of the machine. 
Here it sinks and moves backwards under the breast 
and the knives to the opposite end of the machine, 
ready for the next beating. In other respects this rag 
engine is very similar to the usual design, but as it 
relates to a process the knowledge of which is confined 


to a few, we will briefly describe its general features. | 


The roll is a cylinder running at a high speed. 
Upon this cylinder there are cast lugs or joggles, and 
between each pair of lugs there are fitted three knives 
or scrapers, running the whole width of the cylinder, 
and held in place by wooden distance-pieces and 





wedges. Below the roll are a number of fixed knives, 
set slightly at an angle to the knives on the roll. They 
slope each way from the side to the centre, so as not to 
divert the pulp to either side of the machine. Both 
sets of knives have square edges, and they exercise a 
tearing or grinding, rather than a cutting action on the 
rags. The axis of the roll is carried in open-topped 
bearings, which can be lowered by the handwheel 
shown in the figure, as the reduction of the material 


, gradually proceeds, until a part or the whole of the 


weight is taken off the bearings, and the two sets of 
knives run in actual contact. When the water becomes 
dirty it is gradually removed by the cylinder shown 
at the right of the figure. This is lowered by the 
handwheel and the chain pulleys on the top shaft, 
until the spurwheel at the end comes into gear with 
the pinion to be seen at the back of the pulley. The 
cylinder is thus put into rotation, and lifts out the 
water, separating it from the pulp. For this purpose 


| it has a grated surface covered with fine wire gauze, 


and within is provided with scoops communicating 
with a central pipe, which discharges through the bear- 
ing at the opposite end to that shown in the figure. 
Itis claimed for this machine (1) that the pulp circu- 
lates freely, although furnished thicker than can be 
done in engines of the ordinary kind, and (2) that it 
occupies only half the floor space required for an engine 


| of the ordinary kind of equal capacity. The engines 


are made of various sizes from 60 to 300 cubic feet 
capacity, and upwards of 100 of them have been sold in 
the last three years by Messrs. Umpherston and Co., 
Limited, of Leith, and by Messrs. Bryan Donkin and 
Co., of Bermondsey, London. 








THE GREAT CLOCK AT LUCKNOW. 

Luckyew, usually associated with the dark days of 
the Indian Mutiny, and the famous siege so gallantly 
sustained by our countrymen, will shortly have one of 
the largest and most perfect clocks in the world. 

At the suggestion, and through the influence of 
Lieut.-Colonel Norman T. Horsford, Bengal Staff 
Corps, the trustees of the Hoseinabad Endowment, who 
administer the fortune of 36 lacs of rupees (360,000/. ) 
bequeathed by Mohammed Ali Shah, the late King of 
Oude, have erected a stately tower, 221 ft. high and 
20 ft. square, from the designs of Mr. R. R. Bayne, of 
Calcutta, for the reception of a clock of great size and 
power, made by Mr. J. W. Benson, Ludgate-hill, 
London, and of which we publish a two-page illustra: 
tion this week. 

Fig. 1 is a section of part of the tower, showing the 
clock movement, the dial rods, the nest of bevelled 
wheels for turning four pairs of hands, the dials, the 
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bells and striking hammers. Also the lighting appa- 
ratus for illuminating the dials by night. 

Fig. 2 shows the clock movement of which the fol- 
lowing is a brief description. The bed or frame is 
horizontal, which allows any part to be removed for 
cleaning or repair without disturbing the rest, whereas 
in the upright frame, to gain access to a particular 
part, the whole machine has to be more or less taken to 
pieces. It consists of two wrought-iron sides having 
a massive pillar of the same material bolted between 
them at each end. The length is 6 ft. and the width 
3 ft. All the train wheels are of gun-metal well 
hammered, the teeth being divided, cut, and polished 
by power, thereby insuring an accuracy impossible in 
hand-made work. The main wheel (projecting be- 
neath the frame in centre of Fig. 2) is 24 in. in dia- 
meter and 14 in. thick, and the other wheels are of 
proportionate size. In one of the designs for the great 
clock at Westminster, the main wheel was 18 in. in 
diameter, which although considered too small, will 
show by comparison the size of the present clock. 
The pinions are of hardened steel, cut from the solid, 
made and finished in the same manner as the wheels. 

There are three trains of wheels, one in the centre 
to record the time on the dials, called ‘‘the going 
part,” to the right of which is the quarter chiming 
train, and to the left the hour striking train. The 
barrels work in plummer-blocks, and the uprights which 
carrry the trains are bolted on in such a manner as to 
be easily removable. All the bearings, which are of 
the best gun-metal, are screwed instead of being rivetted 
into their respective places as is usually done. The 
barrels for carrying the weights, and the spindles on 
which they are mounted, are of wrought iron, the 
drums being 12 in. in diameter, fitted between caps 
and ratchets by means of which the weights are wound 
without interrupting the motion of the great wheel. 
The weights are suspended by steel cords, which being 
much less bulky than rope, permit the barrels and 
frame to be greatly reduced in size and render the 
general arrangement more compact. 

During the act of winding, which takes the motive 
power off the great wheel, it is obvious that the clock 
would stop unless some means were provided to con- 
tinue the action. 

This substitute, technically known as ‘‘ the main- 
taining power,” has been specially designed by the 
firm, and its working is as follows: To gain ac- 
cess to the winding square, the attendant must first 
raise a lever (see centre part of Fig. 2), one end 
of which gears into the teeth of the great wheel, 
and the other being weighted, supplies the motion. 
The winding completed, the lever gradually drops 
with the revolution of the wheel into its old position. 
The escapement, see Fig. 3, is Graham’s dead-beat, the 
advantages of which are that, being so simple and 
made on such true principles, it is not easily deranged, 
and in the unlikely event of its becoming so, a man of 
ordinary capacity can rectify it, which is not the case 
with complicated gravity escapements. This is an im- 
portant consideration for clocks in remote places, 
especially in the present instance, Lucknow being 781 
miles ‘‘up country.” 

The pendulum is 14 ft. long, and has a bob of 3 ewt. 
It is compensated (see Fig. 4) with zinc and iron tubes 
to counteract the variations of temperature. 

The rate of the new clock, which has been thoroughly 
tested in the factory, is reported to be a losing one o 
two seconds per week, so that it will give the standard 
time for the city and district. 

Time is shown on four dials (see Fig. 1) each 13 ft. 
in diameter at an elevation of 120 ft. Each dial con- 
sists of twelve openings in the brickwork 2 ft. in 
diameter, glazed with white opal glass on which the 
numerals are marked in black enamel. The centre 
circle is also of the same material, and measures 
5 ft. 9in. in diameter. The hands are of copper, and 
counterpoised on inside of tower. The minute hand is 
6 ft., and the hour hand 4 ft. 6 in. long. 

As it is impossible, owing to the large surface of 
brickwork which divides the circles, to 1luminate the 
dials from behind, a special method has been devised 
for the purpose. On the )bell-chamber floor above the 
clock room (see Fig. 1)) are eight copper lanterns, two 
for each dial, having plate-glass fronts and silver- 
plated holophotal reflectors. From these reflectors a 
powerful stream of light is thrown upon an exterior 
reflector placed at such an angle as will project the 
light on the centre of the dial. The outside reflectors 
are movable, all four being extended or withdrawn at 
the same time, by an arrangement of wheels and cogs 
worked by the attendant. 

This system of lighting, which has been thoroughly 
tested. before adoption, is the best under the somewhat 
difficult conditions in which the clock has to be illumi- 
nated, and its advantages are that the lanterns being 
within the building, they can be of larger size than if 
suspended on the outside, whilst the light being better 
protected from wind and rain, will be steadier and 
more effective. 

The striking part is made with all recent improve- 
ments, the hammer tail being raised by the great 
wheel, by which means a heavier blow and more sound 


f | the end of the stroke, and the connecting-rods straighten, 





are obtained than from the corresponding mechanism 
of the old construction. The system used is the rack 
repeating work, which is the easiest in its action, 
safest in its lockings, and the most modern; whereas 
the old style cf locking plate, or count wheel, was un- 
reliable, being apt to run past its lockings and strike 
the wrong hours. The clock will chime the Cambridge 
quarters, the beauty of which is universally acknow- 
ledged, being attributed to no less a musician than 
Handel. 

Immediately above the dials is the bell-chamber. 
where, upon a teak frame (see Fig. 5) the bells are 
so mounted as to produce the greatest volume of 
sound. These five bells have been specially cast for 
this clock, are of the finest gun-metal, and their tones 
are extremely clear and musical. The hammers are 
mounted in frames and fitted with steel counter- 
springs to prevent ‘‘ chattering.” 

The following are the weights and notes of the 
bells : 


Weight. ~ 
ewt. qr. lb. Note. 
Hour bell ... 2 2 0 a> 
Fourth quarter 8 3 ll RB 
Third 55 8 0 12 KE 
Second ,, 6 O 12 ¥ 
First By 5s 6 G 


a Me, Mee 

The clock is now in course of being shipped for Cal- 
cutta, and when fixed will be by far the largest clock 
in India. 








BESSEMERISING COPPER MATTES. 
To THE Epitor OF ENGINEERING. 

Srr,—I have made no claim in this matter to bea 
‘*ereat authority” and Mr. Dixon ought not to complain 
of my ‘“‘ dictum,” seeing that itis he who is trying to put 
you, Sir, and other people right. 

have no wish to push this matter further, but I note 
that Mr. Dixon heads his last letter ‘‘ Pneumatising Cop- 
per Regulus,” and had his first letter been under the same 
heading, I should not have thought it necessary to occupy 
your valuable space with mine, and Mr. Dixon, I have 
no doubt, will have the justice to see that I do not criti- 
cise Mr. Murdoch’s patent, which I have no doubt would 
serve its purpose well. [ still believe, however, that Mr. 
John Hollway was the first to ‘‘ Bessemerise” copper ores 
or mattes. 

Yours, &e., 


August 24, 1885. CupRuUM. 








ATKINSON'S DIFFERENTIAL GAS ENGINE. 
To THE Epitor oF ENGINEERING. 

Str,—As London agent for Atkinson’s gas engines, one 
form of which, the differential, was so well described in 
your issue of last week, allow me to call attention to one 
or two points which, though apparently trivial, add much 
to the efficiency of the machine as a successful motor. 

By reference to Figs. 2 and 3 of the diagrams used in 
your description, it will be observed that at Fig. 2 the in- 
take charge of air and gas has been completed, and that 
the compression here commences and is continued to a 
point slightly beyond the position shown in Fig. 3, when 
the connecting-rods are in a straight line. 

Now during this portion of the cycle the motive force 
derived from the momentum stored up in the flywheel is 
transmitted through the crank-pin and connecting-rods in 
the very best possible manner, viz., when the resistance 
due to compressing the charge is slight, the motion trans- 
mitted through the ‘‘ toggle” joint, formed by the connect- 
ing-rods, is quick, but as the resistance increases towards 


the motion becomes slower until the rods are actually in 
a straight line, when it ceases altogether. In this it re- 
sembles the well-known motion of the stone-breaker. 

Advantages of a similar kind are derived throughout 
other portions of the cycle. Thus, in that part from 
Fig. 4 to Fig. 1, when the left-hand piston is expelling 
the products of combustion and the resistance is merely 
nominal, the crank-pin is at such a position as to give a 
very rapid motion to the piston. 

The advantages derived from the high velocity of the 
right-hand piston at the moment of ignition of the charge 
has already been described in your article, and may there- 
fore be passed over by 

Your obedient servant, 
J. U. R. OKEs, 

39, Queen Victoria-street, London, E.C, 

August 25, 1885, 
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STEEL GUN FACTORIES IN THE UNITED 
STATES. 
To THE Epitor or ENGINEERING. 

Srr,—In asking for a small corner of your journal to 
make a rather late acknowledgment of your very compli- 
mentary review, in November last, of my ‘‘ Kstablish- 
ment of Steel Gun Factories in the United States,” will 
you allow me to refer to some of the criticism therein ? 

While wishing that the Gun Foundry Board may re- 
ceive the credit for all that is good in the work, I parti- 
cularly desire to be held responsible for all that deserves 
condemnation. 

In relation to your criticism, ‘‘ though it is a matter of 
doubt whether information obtained in this manner, much 
of it of great importance, should properly have been made 
public to the world at large,” I desire to state that before 
the publication I communicated with all whose methods 
were to be presented that they might offer any objections 
they had to suggest. 

I wish also to call attention to a portion of Major 











28, 1885, 
Mackinlay’s review of the work in question, published in 
the Proceedings of the Royal Artillery Institution, No. 8, 
vol. xiii. He writes, ‘© . . . and although the book 
is so full of many matters of importance, it is a question 
whether a practical steel maker would not rise from its 
perusal with some disappointment ; because the details 
of metallurgical processes in the various establishments 
visited are not very fully described. Mechanical details 
of dimensions of hammers, cranes, and furnaces are given 
at length, but the exact proportion of the constituents of 
a charge in a steel furnace and the treatment it receives 
there, with the furnace inanager’s tests, details of anneal- 
ing, casting, &c., are not so fully entered into. It must 
be remembered, however, that information of this kind is 
most difficult to obtain, as almost each steel maker has 
some methods which he has perfected after many and 
costly trials, and he is naturally unwilling that others 
es A know all his plans.” 

Surely no higher compliment could be paid my respect 
for the confidence accorded me. A very large amount of 
valuable metallurgical details was generously given me, 
and a great deal of useful information was acquired, but 
Major Mackinlay’s criticism, quoted above, surely inci- 
cates that I have been faithful to the confidences given. 

Success is so largely dependent upon experience that I 
cannot help repeating that more is lost by the restriction 
of technical intercourse and discussion than can be gained 
by concealing methods. 

Please accept my thanks for your attention, and allow 
me, Sir, to remain 

Yours very truly, 
London, August 25, 1885, W. H. Jaques. 





COMPOUND LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 

Srr,—Will some correspondent who knows kindly state 
whether there is any real advantage and saving of fuel in 
compound locomotives, and favour me (or, say where 
such information can be obtained) with the average con- 
sumption of coal per mile and the rate of evaporation of 
modern locomotive engines? On several English railways 
such information would be useful to others as well as to 

Ramsgate, August 24, 1885, BRAZILIAN, 








JURY AWARDS. 
To THE Epitor OF ENGINEERING. 

Srr,—You publish a letter in your issue of the 21st 
inst., under the heading of ‘‘ Jury Awards,” and signed 
J. A. Muller, C.E. 

Asmy ‘‘ Uniform ” positive water meter received the 
only medal awarded solely for water meters at the Inven- 
tions Exhibition, it is evident that it is one of the two to 
which he refers, although he erroneously terms it a 
‘* rotary,” i.¢., an inferential meter. 

As my meter is ‘‘ positive,” and not inferential, it is 
unnecessary for me to defend it against the faults which 
he justly attributes to the latterclass. If Mr. Muller had 
taken the trouble to inspect the meter before writing to 
you, I think he would have restricted the scope of his obser- 
vations, 

It is against nature to hope that even under these 
circumstances he would have considered any meter 
better than his own, but as he claims to be a man of ex- 
perience in water meters, he would at least have distin- 
guished between a positive and a rotary or inferential 
meter. 

As for the public tests which Mr. Muller proposes, I 
should, as no doubt would all makers of really reliable 
meters, be perfectly willing to submit my meter to such, 
provided they were organised in such a manner as to 
guarantee fair play for all, but experience shows that 
whatever laboratory tests are made, that water works 
engineers prefer their own tests made in actual use. 

As you inserted Mr. Muller’s letter perhaps you will 
kindly give me the opportunity of vindicating my meter 
by inserting this. 

I an, Sir, yours faithfully, 
August 27, 1885, GEORGE Kent. 








EXPERIMENTS WITH AIR CURRENTS. 
To THE Epiror or ENGINEERING. 

Sir,—In your last issue I notice a letter from Mr. 
Thomas Moy, in which he says my experiments prove 
‘* that high speeds are the most economical.” Mr. Moy 
has also publicly stated that to accomplish aérial naviga- 
tion ‘* speeds less than 150 miles an hour should not be 
thought of.” Now, with these two statements I must 
totally disagree, for the following reasons. According to 
my experiments, to support 1000 lb. in the air, a thrust of 
nearly 100lb. would be required. This multiplied by 
39 ft. per second, which is the lowest practicable velocity, 
— about 7 horse-power. Now, to double the speed, at 
east double the power, and nearly twice the weight of 
machinery would be required. Mr. Moy’s next statement 
is that ‘‘ it is necessary to be cautious in assuming that 
the forms shown are the best for aérial navigation.” In 
answer to this I will only say that the last series of ex- 
periments occupied eighteen months. On an average 
three days in each week were devoted to the pur- 
pose, and every conceivable form and combination of 
forms were tried. Those giving the best results are 
those illustrated. In the account of the experiments 
it should have been explained that ‘‘lift” means the 
weight lifted in addition to the weight of the sup- 
porting surface. In an excellent paper on ‘* Torpedo 
Boats,” read by Mr. Thornycroft at the Institution 
of Civil Engineers, it was stated ‘‘ That in the case 
of the Gitana (yacht) the total weight of machinery 
including water in boiler was 43.5 lb. per indicated horse- 
power.” If we take 60lb. as the weight per effective 
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seven horse-power would = h — = 
d be sufficient to support and drive at a spee 
v30 gen second 1000 lb. I think this rough calcula- 
tion will prove that atrial navigation is not so impossible 
as is generally supposed. In answer to Aéronaut” I 
beg to say that the proportion of lift to thrust would be 
constant whatever the weight carried. The width of the 
forms would have to be suitable for the speed intended, 
and the necessary surface made up by placing the forms 
one above the other with a space between. 
Yours truly, 
Horatio PuHILiIrs. 
Chapel-street, Park-lane, W., August 27, 1885. 


horse-power, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again strong last baa A but although closing 1d. per 
ton under the best point, there was still a gain of 4d. per 
ton. During the forenoon business was done at 41s. 5d. 
to 41s. 6d. cash, also at 41s. 6d. to 41s. 74d. one month, 
and the close was sellers at 41s. 6d. cash and 41s. 7d. one 
month, with buyers at 4d. lower per ton. The quotations 
in the afternoon were 41s. 6d. to 41s. 5d. cash. and 41s. 7d. 
and 41s. 6d. one month, with sellers at the lower rates at 
the close, and buyers at 4d. per ton under. Friday’s 
market was dull, and there was a decline of 4d. from 
Thursday’s closing quotations. Business was done in the 
morning at41s. 44d. and 41s. 5d. cash, also at 41s. 6d. one 
month, and the close was buyers at 41s. 4}d. cash and 
41s, 54d. one month, and sellers at 4d. per ton over. In the 
afternoon somewhat similar rates were accepted. The 
market was very strong on Monday, and an advance of 
prices took place to the extent of 24d, per ton, owing to 
the expectations that were formed as toa better future. 
Transactions were reported during the forenoon at 
41s. 5d. to 41s. 6d. cash, also at 41s. 64d. and 41s. 7d. one 
month, the close being buyers at 41s. 6d. cash and 41s. 7d. 
one month, with sellers at 4d. more per ton. Business 
was reported in the afternoon at 41s. 6d. to 41s. 7d. cash, 
also at 41s. 7d. to 41s. 8d. one month, with sellers at the 
close at the top quotations, and buyers at 4d. lower per 
ton. Yesterday's market opened strong, but it gave way 
in the afternoon, when the prices closed at lid. per 
ton under those of the previous day. In the fore- 
noon there were transactions at 41s. 7d., 41s. 74d., 
and back to 41s. 7d. cash, also at 41s. 8d., 41s. 84d., 
and back to 41s. 74d. one month, with buyers at the close 
at 41s. 7d. cash and 41s. 8d. one month, and sellers at 4d. 
per ton higher. Business was transacted in the afternoon 
at 41s. 64d. to 41s. 54d. cash, also at 41s. 74d. to 41s, 64d. 
one month, with sellers at the close at the lower quota- 
tions and buyers at 4d. per ton less. A little recovery 
took place to-day, up to 41s. 6}d. cash and 41s, 7d. being 
paid during the forenoon, and buyers at the close offering 
41s. 6d. cash and 41s. 7d. one month, and sellers at 4d. 
per ton higher. In the afternoon up to 41s. 6d. cash and 
41s. 7d. one month were paid, and there were buyers at 
the close at those prices, with sellers asking 4d. per ton 
more. For some days past the market has been very 
sensitive, and has been readily affected by the slightest 
indication of any improvement in the demand either at 
home or abroad, but practically all the business that has 
been done has been of a speculative character, and not in 
any way due to improvement in trade, of which there is 
none to report. ocally there is rather a diminished 
volume of business, and the reports coming from America 
and the Continent continue to be discouraging. If things 
were in their normal condition there should at present be 
alarge export business in progress, but such as exists is cer- 
tainly very quiet and on asimall scale. Last week only 8942 
tons of pig iron were shipped from all Scotch ports, as com- 
pared with 9839 tons in the preceding week and 9320 tons in 
the corresponding week of last year. The largest quantity 
2310 tons, was sent to Germany ; Italy took 784 tons ; 
Holland, 520 tons ; Canada, 772 tons ; the United States, 
625 tons; Australia, &c., 560 tons; France, 365 tons. 
The number of blast furnaces in actual operation has been 
reduced to 90, one having been damped out at the Wishaw 
Iron Works, and one at Gartsherrie Iron Works. A year 
ago there were 95 blowing. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 617,009 tons, as against 615,873 tons 
yesterday week, showing an increase for the week amount- 
ing to 1136 tons. 


Shipments of Locomotives.—In the foreign and colonial 
shipments of machinery, &c., from the Clyde, reported last 
week, there were no fewer than eighteen locomotive 
engines and tenders—namely, six for Sidney, five for 
Kurrachee, four for Japan, and three for Madras, the de- 
clared value of the whole being 47,6100. 


Coal Trade.—There was a large representation of the 
colliery interest on Change to-day. It was reported by 
a number of the coalmasters that they have large orders 
in hand for main coal for shipment, but that the inquiry 
for the future is not so encouraging. The steam coal 
trade, which lately was very brisk, has now fallen upon 
a time of dulness, Considerable activity is being ex- 
perienced at Glasgow Harbour in the shipment of coal 
from the Lanarkshire coalfields, the pressure being such 
that some vessels have to wait several days for a turn. 
Main coal is the sort chiefly shipped, and its destination 
is principally the Russian ports. Briskness is also re- 
ported in respect of shipments for the East, but the 
home demand is very flat, and therefore no improvement 
can be noted in prices; indeed, the present prices can 
barely be maintained. Shipping prices are as follows : 
Main coal, 5s. 9d. to 6s. 3d. per ton f.o.b. at Glasgow ; 
Ell coal, 5s. 3d. to 7s.; Hamilton Ell, 6s. 9d. to 7s. 3d.; 
Splint coal, 6s. to 6s, 9d. ; steam coal, 7s. to 8s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Market.—Y esterday there was a much 
better attendance on Change than there has been for 
some weeks past. The reports which have recently ap- 
peared in several newspapers seem to have produced a 
more hopeful tone, and the market was a shade firmer. 
No. 3 Cleveland pig was quoted 32s. per ton, and there 
were ready buyers at that figure. During the past few 
days there has been more forge iron sold at better prices. 
There is an improvement in the shipments of iron from 
Middlesbrough, but the total exports are still lower than 
they should be at this season of the year. Notwithstand- 
ing the better tone and feeling, there are many ex- 
perienced merchants who still hold off, believing that 
with such heavy stocks, so large a number of steamers 
lying idle, and such a small amount of work going on in 
the manufactured iron trade, that there is little ground 
for expecting any great and permanent improvement in 
trade generally for the next few months, and this convic- 
tion is strengthened by the tone of their private advices 
from America and other countries. 


The Wages Question.—On Monday an adjourned meet- 
ing of the Board of Arbitration for the North of England 
manufactured iren trade was held at Darlington for the 
purpose of further considering the wages question. It 
will be recollected that acting upon the suggestion of Dr. 
Robert Spence Watson, who had officiated as arbitrator, 
both masters and men had attempted to formulate a slid- 
ing scale. Although the services of that able and ex- 
perienced gentleman, Mr. David Dale, who is so largely 
interested in great commercial undertakings, had been 
secured, the effort to draw up a scale failed, and the 
masters having demanded a reduction in wages which the 
men refused to concede, the whole question has been re- 
ferred to arbitration once more. e names of several 
gentlemen were submitted for consideration as arbitrator, 
and after some discussion Dr. Robert Spence Watson, 
of Newcastle, was unanimously selected to discharge the 
duties of that important office. It was decided that the 
president of the Board, Mr. William Whitwell, should at 
once communicate with Dr. Robert Spence Watson, to 
ascertain whether he would again accept the position, and 
if so, should desire him to make arrangements for holding 
a court atas early a date as convenient. We understand 
that Dr. Watson is in Norway, and will not return until 
the second week in September, so that in any case the 
arbitration is not likely to be held for at least a month. 


Lloyd’s Committee in the North.—We alluded last week 
to the members of Lloyd’s Committee having visited 
Bolckow, Vaughan, and Co.’s Eston steel works. Since 
then the Committee have inspected most of the other 
large industrial concerns in the North of England. At 
Consett they were greatly pleased with the plant and 
machinery there in operation, and with the quality of 
steel produced by the Siemens- Martin process. 


Shipbuilding and Engineering.—There is not yet any 
revival in the shipbuilding trade, and while a large 
number of workmen are still employed on the northern 
rivers, it is to be regretted that new orders are most diffi- 
cult to obtain. When it is recollected that there are so 
many vessels laid up on account of the unremunerative con- 
dition of the freight market, there is no reason to expect 
any improvement in shipbuilding at present. There is a 
good deal of general engineering work going on, but 
nothing calling for special remark. 


The Coal and Coke Trades.—There is no alteration in the 
fuel trade, and prices are the same as quoted Jast week. 


NOTES FROM THE SOUTH-WEST. 

Newport.—The steam coal trade has continued quiet. 
The iron ore trade has remained without improvement, 
and the manufactured iron and kindred trades have still 
been depressed. The shipments of iron last week were 
rather heavy, comprising 13,611 tons to Messina, 1370 
tons to Abus, and 2672 tons to Madras. Last week’s 
coal clearances amounted to 67,355 tons. The shipments 
of patent fuel for the week were 560 tons. From Bilbao 
there arrived 14,140 tons of iron ore, and 1800 tons came 
to hand from other sources. 


Barry Dock and Railways.—The second half-yearly 
meeting of the Barry Dock and Railways Company was 
held on Friday in the offices of the Cardiff Chamber of 
Commerce. The directors reported that contract No, 2 
for the Wenvoe Tunnel, the St. Fagan’s Viaduct, a 
further portion of the main line, and the Peterstone and 
St. Fagan’s branches, had been let to Mr. T. A. Walker, 
that tenders for contract, No. 4, which includes the tunnel 
at Treforest and the Treforest and Hafod Junctions, had 
been advertised for, and that the contract would be let 
forthwith. From the statement of accounts it appeared 
that of the authorised capital of the company, which is 
1,050,0007., 595,0507. had been created in ordinary 10/. 
shares. Of this amount 115,574/. has been received. The 
directors’ report was adopted. 


Cardif.—The steam coal trade is still quiet. The 
patent fuel trade has remained without change, but most 
of the works continue still employed. The house coal 
trade is dull, and the iron ore market has presented no 
change. Last week’s clearances comprised 122,755 tons 
of coal, 5646 tons of patent fuel, 450 tons of coke, and 
1330 tons of iron. From Bilbao there arrived 6685 tons of 
iron ore. 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held at Swansea, on Tues- 
day. Sir J. J. Jenkins, M.P., ony chairman, pre- 
sided. The chairman in moving the adoption of the 








directors’ report, said the section from Aberavon to 
Pontrbydyfen was now being worked. A week since the 
directors made an inspection of the section beyond and 
went up to a tunnel which is being cut into the Rhondda 
Valley. They found that the work was progressing satis- 
factorily, and they hoped the communication would be 
completed in two years, although the contractor really 
had three years allowed him. An agreement had been 
made between the Rhondda and Swansea Bay Company 
and the Great Western Company by which the latter 
would carry the traffic of the former between Aberavon 
and Swansea. This agreement was a favourable one to 
both companies. 

Severn and Wye Railway.—The twelfth half-yearly 
meeting of this company was held on Friday at Bristol, 
Mr. W. C, Lucy presiding. The chairman, in moving 
the adoption of the report and accounts, said the expendi- 
ture had been 4967. in excess of the corresponding half of 
1884 under the items of ways, works, stations, canals and 
harbours, and coal tips and cranes. If, however, they 
took the total expenditure, which was by far the best 
test, they would find the difference was only 257/. The 
receipts for passengers showed a diminution of 50/., and 
for minerals an increase of 900/. The quantity of coal 
shipped at Sharpness showed a satisfactory increase, 
being 14,281 tons, or an increase of 6540 tons on the corre- 
sponding half-year. The quantity shipped would have 
been greater had there been adequate accommodation. 
The Gloucester and Berkeley Canal Company were now 
erecting a tip in the deep water, which they hoped would 
be completed before the end of the year, and then this 
company might look forward to an increase in the South 
Wales coal trade there. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway.—The half-yearly report, to 
June 30th last, of the directors of this railway company, 
after giving dates as to the opening of the line for traffic, 
states that the junction with the Manchester, Sheffield, 
and Lincolnshire Railway at Stairfoot, and with the Great 
Northern and Manchester, Sheffield, and Lincolnshire 
Railways at Hamsworth, will be opened for the exchange 
of goods and mineral traffic. Arrangements are also being 
completed with these companies for the use of stations for 
the interchange of passengers, but at present they have 
not been approved by the Board of Trade for passenger 
traffic. The indications of traffic as regards both rail- 
way and dock are very favourable. The directors recom- 
mend that the paid-up share capital of the company 
should be converted into stock, and they consider that the 
consolidation will be, in several ways, beneficial to the 
proprietors. Messrs. W. Shelford and George Bohn 
report that in July the whole of the works were examined 
by Major-General Hutchinson, R.E., on behalf of the 
Board of Trade, and the bridges, about 140 in number, 
were tested with engines weighing 350 tons, with perfectly 
satisfactory results in every case. General Hutchinson 
reports that the works are well finished and reflect great 
credit on all concerned in their construction. The total 
length of the railway constructed is 66 miles, 3 furlongs, 
4.60 chains. Mr. James Abernethy reports, as to the 
state of the dock works, that vessels are in the dock load- 
ing and discharging cargoes. An entrance channel, lead- 
ing to the lock, has been dredged toan average depth of 
12ft. below low water of average spring tides, and the 
machines are still engaged in widening it out to the full 
width contemplated. The hydraulic machinery connected 
with the cranes, hoists, and for working the lock, is, with 
some slight exceptions, complete. During the half-year 
the expenditure embraced, for land, 122,376/.; dock, 
150,000/. On engineering 10,0007. was spent, 40,049/. on 
engines, 18,143/. on carriages, and 8432/. on trucks. 
About 70,000/. was paid away in interest. The income 
was 8349/7. On June 30 the company had 68,364/. cash at 
bankers, 125,000/. in Messrs. Coutts’ bank for completion 
of works, the Parliamentary deposit was estimated to be 
worth 112,867/., and 72,270/. had been paid on account of 
land taken. The company, on the other hand, owed 
210,000/. on Lloyd’s Bonds, and 63,480/. was due as 
interest to debenture holders. It was estimated that 
204,5237. would be required during the half-year ending 
December 31, 1885, on capital account. 


Heavy Iron and Steel Trades.—If anything there is a 
movement for the better this week, and merchants and 
manufacturers are more sanguine of a good autumn trade 
than was the case at the beginning of the month. Some of 
the engineering houses are fairly well off for general 
machiuery on home account, and there is also an improved 
demand for best cast steels for tool purposes. The iron 
market is slow, sheet and hoop iron being most on call. 
Prices in every line of iron and steel are cut to a mini- 
mum, and notably in the export trade. Where orders for 
steel rails are placed it is at prices almost unproductive 
of profit, but in some departments of the South Yorkshire 
steel and iron trades a satisfactory business is being done. 
Bessemer billets of guaranteed temper are selling as low 
as 4/, 15s. per ton. 


The Miners’ Strike at Ilkestone.—Sixteen hundred 
colliers are here on strike against a proposal to reduce 
their wages by 3d. per ton on coal getting. This week 
the men have signified their willingness to accept a re- 
duction of 1d. per ton, and the employers have offered to 
modify their demand of 3d. to 2d. per ton, but neither 
party has come.to terms and the dispute continues. 


Improvement in the Australian Trade.—Some light 
orders have come in this week for cutlery for Australia, 
but the most important movement is the demand for 
sheep shears, which must be of the very best steel. The 
run on cheaper goods of this description has ceased, and 
the old makers of first class articles are again benefitting, 
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STERN-WHEEL STEAMER FOR THE BRAZILIAN GOVERNMENT. 
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WE illustrate above a stern-wheel steamer lately 
constructed by Messrs. Forrestt and Son, of Millwall 
and Limehouse, for the Brazilian Government. The 
weights are arranged at the ends; the boiler being for- 
ward and the engine aft, longitudinal strength being 
obtained by trussing posts and rods. The boiler is of 
the locomotive type, and is constructed entirely of 
steel. It is 7ft. long by 3ft. Gin. in diameter. The 
grate area is 13 ft. G6in., and the area of the firebox 
75 square feet. There are 139 brass tubes, 7 ft. long 
and lin. in diameter; the total heating surface being 
520 square feet. There is a forced blast worked by a 
fan driven by a small vertical engine at the side of the 
boiler, and the steam pressure is 120 lb. per square inch. 
There are two feathering paddle-wheels, 6 ft. 4 in. in 
diameter, driven by spur gear from a compound surface- 
condensing engine of 150 horse-power indicated, having 
cylinders 8 in. and 14 in. in diameter respectively, 
with a stroke of 10in., and running at 425 revolutions 
per minute. The crankshaft, pistons, and connecting 
rods are of steel. The dimensions of the boat are: 
Length on deck, 50 ft.; extreme breadth, 13ft.; and 
depth, 2ft.10in. The draught is 154 in. with a displace- 
ment of 17 tons. The hull is of steel, and is built in 
four sections, the skin plating being }in. thick. The 
deck is also of steel, and is covered with linoleum. A 
mahogany deck-house amidships provides accommoda- 
tion for the officers and crew. The officers’ cabin is 
upholstered in blue rep, and is provided with settees, 
which can be used as beds when required ; the fittings 
are of mahogany. The boat is provided with two 
rudders, worked from a wheel amidships, and steers 
very well. On the trial trip, in spite of a high wind 
and a lumpy sea, she made a speed of 9.1 knots, which 
was considered highly satisfactory by Admiral Azavedo 
and Captain Carvalho, who represented the Brazilian 
Government. The vessel was afterwards taken to 
pieces and shipped to its destination. 





DUNBAR AND RUSTON’S STEAM NAVVY.* 
By Mr. JoserH Ruston, M.P., of Lincoln. 
(Concluded from page 178.) 


Plan of Excavation.—When making a cutting, the 
navvy first drives a “‘ gullet,” unless the excavation be 
commenced along the side of a bank or hill, as shown 
in Figs. 7 and 8. The output depends mainly upon the 
completeness of the means for removing the excavated 
stuff. 

The most effective way is to provide double roads, 
one on either side, branching out by proper curves 
from a central road, and also connected with the 
latter by short ‘‘jump” lines at abrupt angles imme- 
diately behind the navvy, as shown in Fig. 6. On 
the central road are kept the empty wagons, and on 
each side is a man with a horse, by whom an empty 
wagon is brought forwards along the jump to the side of 
the machine; and as soon as it is filled it is run back 
along the branch and another empty is brought up. 
Meanwhile the wagon on the other side is being filled ; 
and while this is in its turn being exchanged for an empty, 
a second wagon is being filled on the first side. As the 
work thus proceeds on either side alternately, not a mo- 





* Paper read before the Institution of Mechanical 
Engineers at Lincoln. 





ment need be lost in waiting for wagons; and the jib has 
the minimum distance to swing round, the dirt from each 
half of its sweep being delivered on its own side. When, 
say, a dozen wagons eon accumulated on each of the 
side roads, the shunting engine makes up a train, and 
takes them away to be tipped. The central siding behind 
the machine should be long enough for say 32 wagons at 
least; and other sidings are of course necessary if the 
‘*lead” to the tips be a long distance. 

The gullet thus made may be 20 ft. or even 30 ft. deep, 
according to the nature of the stuff; but 25 ft. is about 
the most economical depth, because the machine has then 
sufficient reach to make the cutting exactly large enough 
for an ordinary double-line railway of standard gauge, 
the slopes requiring very little handwork to finish them, 
as shown by the section in Fig. 11. In Fig. 12 is 
shown a cutting 50 ft. deep for a similar railway, 
which can be best made by driving two navvies, one 
in advance of the other, to take out the first 25 ft. ; and 
then finishing the lower half of the depth with a gullet 
similar to that shown in Fig. 11. In each case the com- 
pleted cutting is shown by the dark section, and the part 
to be taken out by hand by alight colour. In the deep 
cutting, Fig. 12, the sleepers and ballast of the permanent 
way are drawn in; whilst in the other, Fig. 11, are 
shown the positions of the side roads while the work is in 
progress. 

Where the railway has only a single line, as in Fig. 13, 
the cutting must be made narrower; the navvy is then 
placed out of centre, and one side road only can be used. 
More attention is therefore required for keeping up the 
supply of empty wagons; and the jib having to swing 
round through a greater average distance, the output is 
not guite so good. In Fig. 13 is represented a cutting 
25 ft. deep for a single line. 


For a wide canal, Fig. 14, three or more machines | 
navvy, and to trim the slopes; one man on the top to 


slightly in advance of one another may be used, the 
centre one leading. A similar arrangement was em- 


ployed in making the new channel of the River Witham, | 
| horses, 


near Boston. 
After a gullet has been driven, the excavation may, 


however, be widened in another way, often employed | 
in dock and harbour works, namely, by working along | 


a ‘‘side face” with a single road, as shown in Fig. 7. 


A train of empty wagons can then be drawn up alongside | 


the navvy, and each truck as it is filled is pulled back- 
wards by the locomotive, so as to bring the next one 
into the right place for receiving the contents of the 
bucket, no horse being then required. But although this 
appears a very simple plan, it is found difficult in prac- 
tice to move each wagon through just the right distance, 
and time is lost, play dirt spilt about. It is therefore 
best to store the empties behind the machine as before, 
and bring each forward over a jump to be loaded ; in this 
way, with experienced men on the machine, two horses 
can be kept going. The jump lines should of course be as 
near to the machine as possible, and the central track 
should follow up close with the coal truck and the water- 
tank wagon. ‘Two or more navvies also can be worked 
along the same face ahead of each other, the centre road 
forming the side road for the one behind, and so on, as in 
the section, Fig. 15. 

The size of the excavation, the material, the facilities 


for tipping, &c., will in each case determine which sys- | 
tem can be used with the greatest advantange. With the | 
hardest and most tenacious clay, about 22 ft. is the best | 


depth, as then no wedging down is required of the 


stuff above the reach of the bucket teeth. With loose | 


earth 30 ft. can be just as easily taken, since it all falls 
down to the machine. Within these limits, the deeper the 
face the better, as the greatest quantity can then be 
scooped out between each forward movement. To stop, 


ease the jack-screws, lay rails, run the navvy forwards, 
tighten down the screws, and get to work again, requires 
| from five to ten minutes, during which of course no 
wagons are filled. The fewer the stops in the day, the 
ater will be the number of wagons filled; and the 
arger the quantity of material within reach of the bucket, 
the less seldom need the navvy be moved forwards. A 
good deep gullet offers as a rule the most advantage, be- 
cause the whole of the semicircle in front of the machine 
can be cut round, and not merely part as in the side-face 
cutting ; there is better facility for changing the wagons 
smartly, and there is a shorter average distance for the 
jib to swing through in order to get overthe wagon. All 
these things economise time and increase the duty, for a 
few minutes’ loss now and then means fewer cubic yards 
got out in the day. 

Men Employed.—How small this loss is permitted to be 
depends even more upon good management than upon the 
system employed ; and of equal importance is the skill 
of the driver and wheelman on the machine. From the 
nature of their duties it will be apparent that they 
must work well ee and guood sense and smartness 
are necessary for obtaining the best results. When handy 
and suitable men are chosen, their training is soon ac- 

| complished ; indeed, by the time the excavating is in full 
working order, it will generally be found that the neces- 
sary dexterity has been acquired. The driver takes the 
lead, andis usually paid so much extra for each wagon 
filled per day beyond a stipulated number. If he fills 230 
wagons, for instance, he receives his day’s pay ; but if 280 
wagons, 1} day’s pay; it is thus to his interest to take 
care no time is lost. Besides these two there is a fireman 
to stoke and clean. 


The rest of the help depends upon the cutting. As a 


| rule there may be added one ganger and eight men, to act 


as plate-layers and lay the roads for the wagons and 


break down the loose earth, and either one or two horses 
with their drivers, or say a total of fifteen men and two 
Where the excavation is extra deep and of very 
hard material, another man may be required on the bank 
above, and —— extra help on the slopes. With these 
exceptions the labour remains fairly the same, whatever 
| be the kind of stuff. For dock work, where the slopes do 
not require finishing till the side is reached, the labour 
will be proportionately somewhat less than in a railway 
cutting, and nine to twelve men may be taken as the 
average. When blasting is necessary, extra help has of 
course to be reckoned for. 

Output.—The output is affected by the hardness of the 
stuff. For the very hardest clay intermixed with stones 
and boulders, the capacity of the bucket is 1 cubic yard ; 
for all other hard stuff 1} yard, which is the most useful 
size ; whilst for loose earth, sand, gravel, or drift, 14 or 
even 1} yards can be used. 

For all sizes of bucket the number of cuts per hour re- 
mains ote apr the same, about three-quarters of a 
minute being the time necessary for each. Moving for- 
wards, laying rails, and waiting for wagons may be set 
down as a deduction of ten minutes per hour, leaving fifty 
minutes for cutting, which gives say sixty as the number 
of bucket loads per hour, or 600 per day of ten hours, as 
the theoretical capacity, equivalent to a daily output of 
600, 750, and 900 cubic yards with the l-yard, 1}-yard, 
and 14-yard buckets respectively ; and this agrees well 
with the results actually obtained. 

Working Expenses.—The working expenses vary accord- 
ing to the locality. The following examples, taken from 
two different contracts, in the south of England and in 
Scotland ne cage may be considered as_ representing 
the _ extremes, the output being in each case about 
| equal : 
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DUNBAR AND RUSTON’S STEAM NAVVY. 
CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
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South of England. Scotland. £ a. d. In the first er the prices are all high, particularly 
Za dc. One engine driver ms i 050 | | that of the coal. In the second the prices are moderately 
One engine driver 07 6 »» Wheelman ... 040 low. The average may therefore be set down at from 
»» Wheelman ... 046 » fireman 026 | | 32. 10s. to 42. per day. 
ie pose 03 6 ganger 04 6 | wae ti sh: Seal al, 
anger 08 4 Eight a ae Se 140 Pt 2 none ion, bg pe a im erest on b pipe. 
Eeht. men at4s. 6d... ... 116 0 One horse and driver 010 0 | follow per day may be reckoned, being arrived at as 
Two horses and two drivers ... Pe @ y» manattop ... 03 0 ss 
One man at top .. 046 | 10 ewt. of coal at 6s. 03 0 | The total cost of the machine weighing 32 tons is about 
10 cwt. of coal at 36s. 018 0 500 gallons of water 00 3 1250/., namely, 1175/. price at the works, and 75J. for 
Water, oil, and waste ... 0 2 6 Oil, tallow, and waste ... 026 | carriage and erection on the site of the excavation ; but in 
wo — | many cases the amount allowed for erection can be con- 
Total per day 5 410 Total per day 218 9 siderably reduced : 














204 


ENGINEERING. 


[Auc. 28, 1885, 











S 2. ut 
125 0 0 
62 10 0 
6210 0 


250 0 0 


This amount may be considered to be well over the 

ark. Allowing, therefore, 300 working days in the year, 
and deducting two days per month for stoppages through 
bad weather, about 270 available days will remain. The 
amount to be reckoned under the above items will there- 
fore be 18s. 6d. per day, or about 4d. per cubic yard, or 
say from ?d. to 1d. per wagon. 

Making all allowances therefore, the total cost of the 
machine may be set down at say 4/. 15s. per day ; which, 
divided by the output, gives as the cost of excavation say 
14d. per cubic yard for sand or gravel, and 2d. for hard 
clay. Where the excavation is small, or the machine is 
under a disadvantage, these prices will of course be some- 
what exceeded ; and 2d. to 3d. per cubic yard may be then 
allowed. The following results, obtained directly from 
contractors using the navvy, show a substantial agreement 
in this respect. 


Depreciation at 10 per cent. on 12507. 
Repairs and renewals at 5 per cent. 
Interest on outlay at 5 per cent. 


Total per year 





Cubic = 
Yards x 
i , Cubic 
per Day. \Yard, 
cub. yd. | 
1 480 
1} 500 | 


Size of 


Material. Bucket 


Kind of Cutting. 





1. Dock works : Boulder clay 

2. Railway cuttings Chalk with stratum 
of flints 

8. Harbour works .. Clay 

4, Dock works Hard red marl 

6. 


” ” a ” a” $ 


1 660 
1} 940 
1 740 


It is difficult to estimate the cost of doing the same 
amount of work by hand, but a saving of 2d. to 6d. per 
cubic yard may be safely reckoned upon. Where the 
stuff is hard it is still greater. For stiff brown clay 10?d. 
per yard has been given as the cost; and for stiff hard 
tough clay, containing boulders weighing from 4 cwt. to 
4 tons, the cost was estimated at 1s. 6d. per cubic yard 
by hand labour, whilst the cost was 43d. by the machine, 
which was one of the earliest sent out. With the present 
stronger machines the cost would have been still less; 
in short the harder the stuff, the greater is the economy 
over handwork. 


Equivalent Hand Labour.—The number of men required 
to do the work by hand will vary very much. For in- 
stance, in excavating 190 cubic yards per day the follow- 
ing men were necessary: one ganger, ten gullet men, 
seventeen wingmen, two platelayers, one brakesman, two 
horses and two drivers; or a total of thirty-three men 
and two horses. At the same rate to excavate by hand 
600 yards per day, as the navvy does, ninety men would 
be required. The steam navvy may therefore be con- 
sidered equal to at least sixty or seventy men. 

The machine gives alsothe important advantages of 
enabling faster progress to be made, and economising 
time, as none is lost in disputes with the men; the cost 
of excavation can therefore be estimated with greater ac- 
curacy, and when once it has been determined for a given 
cutting, the rate may be relied upon till its completion. 
The contractor therefore is practically independent of 
strikes in this department of his business ; and is further 
relieved of the trouble of getting together so large a body 
of men, and of housing and providing for them in out-of- 
the-way districts. 

Subaqueous Work.—The navvy can also be worked for 
excavations under water, for which purpose it is mounted 
on a pontoon, as shown in Fig. 10. The pontoon is 
about 50 ft. long by 22 ft. wide, and draws 24 ft. of 
water; it is built specially tu receive the machine, and 
is most conveniently made of iron; but where timber is 
on the spot and plentiful, it may be of course substituted 
with advantage. For better distributing the weight in 
the pontoon, the frame of the navvy is divided trans- 
versely, and a distance-piece is bolted in between for 
completing the continuity. Extra stays are carried back 
from the top of the tower down to the engine end; and 
an extra roller is put in, to take the sag out of the main 
chain. Rollers are also provided under the step of the 
jib for the drawing back chain that winds upon the drum 
on the second shaft. The bucket arm has of course to be 
lengthened, according to the depth to be taken out ; and 
the bucket is made with rather more taper, for the 
stuff to clear itself, and is pierced with holes to let out 
the water. The action is similar to that on land, except 
that the resistance of the water somewhat impedes the 
back swing of the bucket, necessitating the use of the 
drawback chain. The pontoon is steadied by three piles 
or legs, one at each front corner on either side of the jib, 
and one centrally behind the engine; these are provided 
with racks and pauls, and are raised by hand levers ; two 
or three crabs, with guy ropes attached to anchors or 
otherwise, are also necessary. The machine delivers 
into a barge moored on one side of the pontoon, a second 
empty barge being brought up on the other side ready 
to receive the stuff as soon as the first is full. When all 
within reach of the bucket has been excavated to the re- 
quired depth, the piles are raised, and the pontoon hauled 
forwards by the guy ropes; the piles are then dropped 
again, and the next piece in front is excavated. 

The deeper the face, the better ; indeed a very shallow 
face can hardly be dealt with successfully. ‘The water 
also should be comparatively still, as waves lift the pon- 
toon and interfere with the bucket taking its proper cut ; 
the output can be averaged at about half what it would be 
on land. The cost per cubic yard may ve taken at about 
double that of adry excavation with similar depth of 





face, up to say 6 ft.; but it will also vary according to 
the depth below the water line. 

As a dredger the machine has not been extensively 
tried. For mud and sand it is hardly considered as a 
competitor of the dredgers in ordinary use ; but where 
there is a very hard bottom and a fair face to work at, it 
offers without doubt very considerable advantages. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. JEREMIAH HEAD. * 
(Concluded from page 192.) 

Smith Work.—Within a certain range of temperature 
steel can be more successfully worked than iron ; but that 
range is narrower. Thus at the temperature familiarly 
known as cherry-red, a good steel plate can be bent double, 
and then redoubled crosswise. An iron boiler plate is 
considered good if it bends double with the fibre, and to a 
right angle across, at a full red heat. 

Steel plates are best worked at a low heat, iron ones at 
a somewhat higher heat. Ata welding heat steel plates 
require the utmost care to avoid burning or fusing, after 
which they become quite brittle. A number of steel plates 
which I saw lately being dished hot to a very awkward 
form, between two dies under a steam hammer, were 
mostly failing. The men were advised to lower the 
temperature to cherry-red, and the remaining plates all 
stood the test. 

Steel is less easily welded than iron. Thus the blow- 
holes, or piping, which occasionally occur in ingots, are 
never welded up in subsequent rolling. They become 
enlarged, and are the cause of the lamination which is not 
infrequently found in steel plates. Mr. Adamson, in the 
course of his paper read at Paris in 1878,t+ gave it as his 
experience that some steel could be welded, but not all. 
He believed that for this purpose the carbon contained 
should not exceed 0.125 per cent. It is still true that all 
steel will not weld with ease and certainty ; and it is not 
yet quite clear wherein the difference lies, 

It must not be forgotten that there are welds and welds. 
A good weld is one where the welded pieces will after- 
wards bear the same cold bending through the weld as 
through the neighbouring solid part. Probably there are 
very few welds, though to all appearance perfect, which 
would stand this test. As an instance of good practice in 
welding steel, I may mention that at Messrs. R. and W. 
Hawthorn’s works at St, Peter’s, Newcastle, marine 
boiler flues, 7 ft. long, are soundly welded at one heat. 
A V groove joint, carefully planed out, is adopted; and 
certain fluxes are used to fuse the scale, which would 
otherwise prevent adhesion of the surfaces. 

Flue rings, conical tubes, and other details of boiler 
work, involving welding and subsequent flanging, can now 
be made of suitable steel almost as easily as of iron; and 
when made, they are incomparably better. For to make 
a welded and flanged tube of iron not more than ,‘zin. 
thick, a very high quality of iron must be used; and even 
then the tube will be found unable to stand subsequent 
rough usage, such as setting cold to suit deviations in the 
dimensions of the flues. The repeated heatings under- 
gone during welding and flanging have indeed taken the 
**nature” out of the iron, and left it brittle. But steel 
tubes when finished and annealed will stand battering 
about cold, without any fear of damage whatever. 

Let us now consider for a moment the behaviour of 
steel at higher than atmospheric, but yet non-luminous 
temperatures. Iron plates will bend with the grain to 
certain moderate oalies, inversely proportionate to their 
thickness. Across grain they will bend much less. If, 
however, they be heated, their bending capacity i3 im- 
proved more and more up to a full red heat. In making 
iron masts and yards for ships, it is necessary to bend the 
plates across grain to a rather quick curve. On account 
of the great length and small breadth of such plates, it is 
impossible to develop much fibre by rolling in a cross 
direction; and consequently, if bent cold, Cenpietieal 
cracks are apt to appear. But if heated toa very mode- 
rate extent they will bend easily. So in closing seams in 
iron boilers, it is customary to warm the parts to be closed 
by heaters, and then beat in with heavy hammers. In 
setting studs or straightening anything accidentally bent, 
the application of a little heat has always been found, in 
the case of iron, to make easy and safe what would other- 
wise be difficult and risky. 

Now steel appears to differ entirely from iron in this 
respect. If five pieces be cut from a steel plate and tested 
in different ways it will be found that: the first may be 
bent nearly double cold ; the second may be doubled and 
redoubled at a cherry-red heat ; the third will success- 
fully undergo Lloyd’s quenching test. If the fourth be 
then filed bright on the edges, and held over a smith’s 
fire until the bright edges turn blue or straw colour, and 
it be then bent, it will probably be found to break short 
at about a right angle, the colour of the fracture being the 
same as of the edges, and it will have all the appearance 
of brittleness. If the fifth piece be heated red-hot, and 
then slowly cooled until the edges, which must be kept 
bright, turn blue or straw colour, the same brittleness as 
in the last case will probably be found, though not quite 
to the same extent. 

Attention was called to this unreliability of steel at a 
non-luminous heat, by Mr: Adamson in the paper already 
referred to; and since then the facts have been confirmed 
by experiments made in this country and in America, 
though no explanation of the phenomenon has tu my 
knowledge, ever been given. Mr. Ephraim Jones, of 
Middlesbrough, who rolls sheet steel, informs me that 





* Delivered at the Lincoln meeting, August 4, 1885. 
a Journal of the Iron and Steel Institute, 1878, pages 
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down to ;°; in. and } in. thickness he has experienced no 
trouble from brittleness. Nor has he with the very thin 
gauges, which he always anneals. But with the inter. 
mediate gauges, which were finished at a black heat, he 
had great trouble until he determined to anneal them also, 
There are many circumstances, however, wherein it is 
obviously difficult to avoid working steel at alow or brittle 
heat, and therein lies one of its great dangers. 

Corrosion.—No inquiry into the relative suitability of 
such materials as wrought iron and steel for permanent con- 
structive works would be complete, which took no account 
of their respective capacities to resist corrosive influences, 
Both of them are obtained from the mixtures of metallic 
and non-metallic oxides which we call ores. These ores 
when found are, as regards oxidation, in a stable con. 
dition ; whereas the purer the derived metals, the more 
unstable they are. They are always seeking, as it were, 
to return to their primitive condition ; and this return we 
call corrosion. 

To prevent it, requires constant care, watchfulness, and 
expense. Coating with paint is the usual device. This is 
an attempt to cover with an air-tight film of metallic 
oxides or metalloids, themselves in a stable condition. In 
order to secure adhesion it is customary to mix these with 
vegetable oil, a substance which is not in a permanently 
stable condition. Pure metallic oxide coverings, such as 
that which is obtained by the Bower-Bartf process, might 
be expected to last forever. But it is only too well known 
that the protection afforded by painting is of limited 
duration, and that corrosion goes on in spite of it. Indeed 
any iron or steel structure in the open air, well painted 
and then neglected for, say, ten years, will by that time 
be found to have shed off almost every vestige of paint; 
and nothing but a rapidly rusting surface will be visible. 
Therefore the intrinsic anti-corrosive qualities of the 
metals forming permanent structures, such as railway 
bridges and roofs, are of the greatest importance. 

Authorities differ widely as to the relative liability 
to corrosion of wrought iron and steel. Sir I. Lowthian 
Bell said at Paris, in 1878,* that he should have ex- 
pected «@ priori that steel would corrode less than 
iron, because the first was pure and homogeneous, and the 
second composed of alternate layers of metal and 
cinder. Every statement of so high an authority as 
your ex-president deserves most serious consideration. 
But after much reflection upon this particular one, I have 
hitherto been unable to assimilate it. The cinder which 
is the principal impurity in wrought iron, which causes 
its diminished tenacity, and gives it its superiority in 
welding, is a basic silicate of iron. It is in a perfectly 
stable condition, or in other words a perfect paint. 
Lumps of it exposed for years to atmospheric influences 
will still be found unaffected by corrosion. Mild steel is 
nearly pure metallic iron, and there is nothing in it 
(except minute quantities of carbon, &c.) which is not un- 
stable, and eager to return to its primitive oxidised con- 
dition. The lines or layers of metallic iron in commercial 
wrought iron are of course as liable to corrosion as wild 
steel. But every line and every layer is surrounded and 
coated with a film of non-corrodible cinder. It is in a 
sense painted throughout. No doubt these sheaths of 
cinder are not completely continuous, and therefore corro- 
sion will work its way through in time. But their ten- 
dency must be to impede it. Wrought iron therefore, 
containing as it does a smaller proportion of corrodible 
material, and intermixed as it is with a larger proportion 
of non-corrodible material, may I think be expected « 
priori to be less liable to a rapid return to its pristine 
condition than the purer article mild steel: and not 
more so. 

But after all, this question must be deeided rather by 
direct experiment than by « priori expectations. The 
British Admiralty appointed a committee in June, 1874, 
to examine into the causes of corrosion in marine boilers, 
This committee investigated the subject very carefully, 
perseveringly, and conscientiously. Nothing done before 
or since can compare in extent or importance with the 
results of their labours. They took evidence of leading 
chemists, metallurgists, engineers, iron and steel makers, 
naval engineers, inspectors of steamer lines, Board of 
Trade and Lloyd’s ofhcers, foremen boilermakers, and 
others ; and they visited the principal localities and works 
in the country where there was a reasonable prospect of 
obtaining information. After three years of laborious 
work they published their final report in 1877. In it they 
say that the opinions given by the authorities they exa- 
mined were so utterly divergent that they had been com- 
pelled to reserve their own until they had attempted to 
reconcile some of the discordant statements by actual 
experiments, Of these they had made a long and careful 
series, 

The specimens operated on included sixteen kinds of 
iron and steel plate discs, including ordinary and high- 
class iron, Lowmoor iron, Bessemer, open-hearth, and 
crucible steel, and Whitworth compressed steel. These 
were tested in fresh water from several sources, and sea 
water of various degrees of saltness ; in land and marine 
boilers ; in the water space, the steam space, and at 
water level; with air admitted, and without; with lubri- 
cants in the water, and the reverse; with zinc, and 
without. The conditions which applied to one specimen 
applied to all in each case. 

The following is the pith of the committee’s conclusions 
in their own words : 

‘‘It was reasonably expected that . . . . those 
materials made by fusion, and consequently free from 
cinder, and in a condition of more perfect mixture, should 
have resisted the ‘ pitting’ action much better than piled 
iron. Such, however, is not the case.”’+ 


~* Journal of Iron and Steel Institute, No. 2, 1878, 


p. 450. 
+ Third report of Admiralty Boiler Committee, page 
XXXVii, 



















































FREE Sexi ENE 














fiesta 





zO 


cn 








Aus. 28, 1885. 





“Not only does iron withstand corrosion much better 
than steel, but the commoner brands of iron withstand it 
better than those of higher qualities.”* : 

In May, 1881, Mr. W. Parker, chief engineer surveyor 
at Lioyd’s, read a valuable paper before the Iron and 
Steel Institute on the ‘ Relative Corrosion of Iron and 
Steel.” In his view the deductions made by the Ad- 
miralty Committee were open to exception, because he 
thought sufficient care had not been taken to avoid gal- 
yanic action. He had therefore made experiments him- 
self, taking extra precautions to obviate this danger. He 
also operated upon discs made of iron and steel plates, 
arranged in groups of eleven similar specimens each, 
Some of the experiments were specially made to ascertain 
the effect, protective or otherwise, of scale. In the re- 
mainder, whisk alone need here be considered, the discs 
were turned bright, in order that the intrinsic anti- 
corrosive properties of the metals might severally be 

ested. 

. Two of the specimens in each group were of common 
jron containing @ maximum of cinder ; five were of high 
quality iron from South Yorkshire ; and four were of the 
best brands of modern mild steel. The specimens com- 
posing each group were separated by glass ferrules to in- 
sure insulation, and they were otherwise arranged to 
obviate all known or possible objections. 

One group was exposed to the atmosphere on the roof 
of a London building for 455 days. A second was fixed 
under sea-water level at Brighton 437 days. <A third 
was subjected to the action of bilge water in a steamer 
240 days. And three other groups were hung in the 
water spaces of different marine boilers for 361 days. 

The results are given by Mr. Parker in a tabulated 
form.t If an average be taken of the behaviour of the 
three classes of materials under the six different condi- 
tions to which they were subjected, it will be found that 
South Yorkshire high-class iron corrodes 9.4 per cent. 
more than common iron, and mild steel 40 per cent. more. 
Thus the Boiler Committee’s conclusions were decisively 
confirmed by the experiments of Mr. Parker, who cer- 
tainly, from the tone of his paper, could scarcely be con- 
sidered a willing witness. 

Within the last two or three weeks additional evidence 
of animportant and almost conclusive character has come 
under my notice. Inthe year 1871 Mr. James Ruther- 
ford, land agent and manager of the estate of the late 
Mr. A. H. T. Newcomen, of Kirkleatham, Yorkshire, 
had occasion to put upa certain quantity of wire fencing 
at a place five miles distant from the sea. For a portion 
of this, iron wire was used, and for another portion steel 
wire of equal substance. Four years later an exactly 
similar experiment was made at another part of the estate 
situated about half a mile from the sea. In both cases 
the fencing was coated with ordinary gas tar to begin 
with, and this has been renewed once since. The samples 
which Mr. Rutherford has sent me (and which I exhibit) 
tell their own tale. Those which are of iron are very 
much alike, and very little corroded in either case. They 
would certainly last out the present century. The steel 
samples on the contrary are badly corroded in both cases, 
and those nearest to the sea are alinost eaten through, 
and unfit for further use. 

But whether the advantage lie with iron or with steel 
as regards intrinsic anti-corrosive qualities, it must be ad- 
mitted that neither metal can safely be left long without 
protection. Indeed maintenarfce of an innocuous protective 
tilm seems to be the grand desideratum, whether the in- 
ternal surfaces of a boiler, or the external surface of other 
structures, be in question. 

Boilers are in existence, both of iron and steel, which 
have been in operation from twenty or thirty years. My 
firm has some iron ones twenty years old, and a recent 
examination detected no diminution in the thickness of 
the shells. Mr. W. Richardson, of Oldham, reports 
similar experience with a number of steel boilers under 
his care. Some iron boilers taken out of steamers plyin 
on Windermere had been in use thirty years.t But in al 
these cases the water was good; not in the sense of 
being chemically pure, for that does not seem to answer 
at all; but containing a small quantity of calcareous 
matter in solution, sufficient to form and maintain a thin, 
hard, protective coating. Indeed the same advantage 
has often been artificially secured by a coat of Portland 
cement inside boilers. 

But if we are proud of boilers which can be made to [ast 
thirty years, we should scarcely be so of bridges or roofs 
whieh fell within a century or two of their erection. 

It is curious to observe the insidious beginnings of 
corrosion. However well coated a structure may be to 
commence with, small rusty spots denuded of paint begin 
to appear in three or four years. Near them little blisters 
are seen. These can be rubbed off, and the surface below 
will be found to be rusty. Every blister seems to increase 
ag ag: 2 itself, and to propagate fresh ones round it. 
n time they all unite and fall off, leaving a bare unsightly 
corroded surface. What is the explanation of this? Is 
it due to atmospheric moisture getting through the paint ? 
The blistering observed, indicating pressure outwards, 
seems to negative this view. The corrosion apparently 
ne and goes on under the paint, until it pushes 
it off. 

But for the iron to corrode under an air-tight casing, 
oxygen must be supplied from somewhere; and the 
blisters would seem tuo correspond with hydrogen being 
released concurrently. If moisture be not present, some 
other substance containing similar elements must be. 
What is that substance which furnishes materials for 





* Third report of Admiralty Boiler Committee, page 
xvii, 

+ Journal of Iron and Steel Institute, No. 1, 1881, 
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corrosion? Iam disposed to think it is the oil in the 
aa Oil consists of oxygen, hydrogen, and carbon. 
May it not be that the iron slowly decomposes the inner 
surface of the coating, uniting with the oxygen, setting 
free the hydrogen, and pushing off the carbon and me- 
tallic oxides in the paint % 

If, however, the initial paint, upon iron or steel struc- 
tures, be renewed after two or three years, and before 
commencing to fall off, and if thesame operation be repeated 
at similar intervals, the protective coating may be main- 
tained. The quantity of oxygen available for corrosion 
in a layer of oil paint is of course limited, and becomes 
exhausted after a time, leaving only the innocuous in- 
gredients behind. Fresh layers added afterwards give 
tenacity and stability to the covering, and do not appear 
to affect the iron within. I recently scraped the paint off 
at several places from some iron railings, which had been 
covered every three years for a quarter of a century. 
Between the external surface of the iron and the internal 
surface of the protective covering I found everywhere a 
thick layer of rust, much more than could have been 
originally present. With this exception the protection 
appeared to have been complete. 

lf the views above stated are correct, it follows that 
the favourite practice of dipping hot in oil requires recon- 
sideration as regards iron and steel ; and the same con- 
clusion must be arrived at as regards oil painting, when 
applied to the naked surface of the same materials. 

horoughly well boiled tar contains no oxygen, and can 
have no corrosive action. But where colours and decora- 
tive effects are required, tar is evidently inadmissible. 
In such cases the endeavour should be made to prime cr 
coat in the first instance with some substance unable to 
affect either metallic iron or oil. If this be done, there 
seems to be no reason why subsequent coatings should 
not be composed of oil with pigments as hitherto usual. 
The question, however, is perhaps rather one for chemists 
than for engineers ; but in any case it deserves complete 
investigation. 

Very much more remains to be said as to the relative 
advantages of iron and steel for different purposes. But 
your patience and my time must by this time be fully 
exhausted. conclusion we may fairly come to is, I 
think, that the sudden and complete revolutions, so fre- 
quently prophesied by those who jump to conclusions from 
superticial appearances, occur no more in the arts than in 
nature. The laws of gradual change, and of the survival 
of the fittest, apply equally in both cases. Steel soon 
proved itself superior to iron for rails and tyres, and com- 
plete supersession followed. In other departments, such 
as guns and marine boilers, similar causes have produced 
similar results. But where circumstances differ ma- 
terially, so do consequences. Wrought iron still prepon- 
derates in the heavy forge, the blacksmith’s shop, the 
bridge and roof-building yard, and the agricultural im- 
plement factory. Though steel castings are of exceeding 
value for special purposes, there is no probability what- 
ever that they will ever supersede iron ones generally. 
And with regard to ships, it may be said that though a 
steel ship is better than an iron one if built to the same 
scantlings, it is doubtful if it is equal to it when built 
substantially thinner. But whatever our present views 
may be on these important questions, we may rest 
assured that in the long run the fittest material will pre- 
vail, according tu the peculiarities and necessities of each 
particular case. 

It now only remains for me to thank you for the 
patience and courtesy with which you have listened to this 
somewhat lengthy, and, I fear, very imperfect address. 








A Heavy American Locomotive.—The heaviest loco- 
motive of which there is any record in the United States is 
a passenger tank engine on the Pennsylvania Railroad. 
Its weight is stated to be 534 tons; the driving wheels 
are 60 in. in diameter. The fast express engines on the 
same system have 78 in. driving wheels. 





QUEENSLAND RalLways.—The various extensions on 
hand in the south of Queensland have progressed satis- 
factorily of late. The duplication of the Southern and 
Western Railway from Brisbane to Ipswich will be com- 
menced at once at Ipswich ; the excavation for the retain- 
ing walls and the other work preliminary to the extension 
of the new station, have been fairly begun. On the second 
section of the south coast line, extending from Loganlea 
to Beenleigh and Logan, the steel girders of a bridge over 
the river are in their places, and it is confidently antici- 
pated that only a few weeks will elapse before the line 
will be ready for opening to Beenleigh. ‘The station at 
Beenleigh is finished, and Waterford Station is fast 
approaching completion. A bridge over Quinzeh Creek 
is being pushed forward satisfactorily. On the Brisbane 
Valley, No. 2 section, or Mount Esk line, a bridge over 
Lockyer’s Creek is in a fairly advanced state so far as the 
timber work is concerned. All the bridgework on the 
Killarney No. 2 branch line is completed along the route 
with the exception of a small opening at the 27 miles. 
There is every probability that the line will be opened for 
trattic in the course of four or five weeks. The station 
arrangements at Ryan siding, Farm Creek, and Killarney 
are nearly completed. The work on the extension from 
Stanthorpe on the border has, up to the present, con- 
sisted of clearing, excavation, and small cuttings, and the 
construction of some concrete culverts. On the eighth 
section of the western line, the extension beyond Mitchell, 
the progress has been creditable, and hopes are enter- 
tained that the plate-laying will be completed this month 
to the end of the section, which is about 40 miles beyond 
Mitchell. The sinking of the cylinders for the Mary 
river bridge is now being carried on. All the cylinders 
are on the ground, and there will be no delay in the con- 
struction of the bridge. 








ROBEY’S ENGINES. 

Messrs. Rosey AnD Co., of the Globe Works, Lincoln, 
exhibit at the Inventions Exhibition a compound semi- 
portable engine which we illustrate on p. 206. As early 
as 1864, the firm commenced the construction of com- 
pound engines, but as shortly afterwards they succeeded 
in greatly improving their single engines, they dropped 
the more complex variety for some considerable time. 
They now use an initial pressure of 120 lb. to the square 
inch, the smaller engines having a single slide, with a 
fixed point of cut-off to each cylinder, and the larger en- 
gines, that is those of 25 horse-power and upwards, hav- 
ing a separate cut-off valve worked by an independent 
eccentric. The cylinders are steam-jacketted and fitted 
with liners of hard metal. The piston and valve rods 
are of steel, with case-hardened pins. The crank- 
shaft is of solid forged steel, with the webs slotted out, 
and each crank is supplied with balanceweights, so 
that it is accurately counterbalanced. The main 
bearings, the eccentrics, and the main valves are of 
gun-metal. In the boiler the tubes are arranged in 
vertical rows, with wide spaces, to prevent the forma- 
tion of scale on them. They are double-rivetted in all 
the seams, and are made to stand a pressure of 140 Ib. 
We are informed by the makers that it has been shown 
by a series of carefully conducted tests that their com- 
pound engines will work with a consumption of less 
than 2 lb. of Welsh coal per horse-power per hour. 

The engine shown in the illustration is fitted with 
Richardson’s electric governor, which is shown in 
detail in a separate view. This is not designed to 
keep the engine at a constant speed, but to vary the 
revolutions in accordance with the demands made 
upon the dynamo machine it is intended tu drive. A 
part of the current generated by the dynamo is caused 
to circulate in the coils of the solenoid «a, the result 
being that the core ) is drawn up to a greater or less 
extent, the lifting action being aided by the spring e. 
This core is connected to the throttle valve i, by the 
link f and lever g, the latter being pivotted between a 
pair of jaws on the valve casting, and engaging with 
the spindle by means of a finger or tongue. This finger 
is not an exact fit in the slot in the valve spindle 4, its 
office being merely to depress the valve in opposition 
to the steam pressure, which preponderates on the 
lower side of the valve. The valve spindle is made in 
two parts / and j, which are kept in contact by the 
opposing action of the solenoid and the steam pressure. 
When the governor is used in conjunction with a ‘‘series” 
dynamo driving arc lights, the solenoid is placed in the 
main circuit. When a lamp is extinguished the current 
immediately increases, owing to the reduced resistance 
of the external circuit ; the core is instantly raised, re- 
ducing the amount of steam, and checking the speed of 
the engine, until the current is decreased to the former 
amount. Thus as the number of lamps is reduced the 
speed of the engine gradually falls. With compound 
engines it is often preferable to thus lower the speed as 
less work is required, because there is, for such engines, 
one point of cut-off of maximum efficiency, and if the 
point be widely departed from they may become ex- 
ceedingly wasteful. 

Supposing the governor, as we have already assumed, 
to be applied to an engine working a circuit of are 
lamps, it will respond to every increase or decrease. 
But should all the lamps be extinguished, or should 
the circuit be ruptured, a new condition arises. The 
solenoid a loses all its power, and turns the steam full 
on at the moment when it should cut it off entirely. 
To prevent this the subsidiary magnet / is introduced 
It has a heavy pivotted armature m, which is constantly 
held against the poles of the magnet, as shown in dotted 
lines, as long as a determined amount of current is flow- 
ing. But should the current fail, the armature is no 
longer supported and falls, its lever coming in contact 
with the top of the valve spindle, and forcibly closing the 
valve, which has only a short range. When the governor 
is used for incandescence lighting it is usually employed 
in conjunction with a shunt-wound dynamo, and its 
coils are arranged as a shunt between the mains. It 
then keeps the electromotive force constant, increasing 
the revolutions as lamps are added to the circuit, Ad- 
ditional details will be found in a paper ‘‘ On Domestic 
Electric Lighting,” in our issue of August 21. 








Gas aT Par's.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first four 
months of this year to 1,115,435/. This sum presented a 
decrease of 12,461/., or 1.10 per cent., as compared with 
the corresponding period of 1884. 





MEXICO AND THE UnITED StatTeEs.—A financial project 
which is said to meet with favour is the sale to the United 
States of six States of Mexico on her northern boundary— 
Tamanlipas, Nuevo Leon, Coahnila, Chihuahua, Sonora, 
and Lower California. Lower California, and Chi- 
huahu have recently been opened up by American 
railroads. They are both exceedingly rich States. 
The area is about 330,000 square miles. Texas con- 
tains 237,231 square miles, and California 188,982 square 
miles, while New York and Pennsylvania have only 
46,000 square miles each. Of the States proposed to be sold 
Sonora is probably the wealthiest. Her annual produc- 
tion of gold and silver is now about 800,000/. 
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SEMI-PORTABLE ENGINE WITH ELECTRIC GOVERNOR; INVENTIONS EXHIBITION, 
CONSTRUCTED BY MESSRS. ROBEY AND CO., ENGINEERS, LINCOLN, 
(For Description, see Page 205.) 
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Inqutky Room established at the offices of this Journal. In this 
room are kept for the benesit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE OF MEETING. 

IRON AND STREL INsTITUTE.—The autumn meeting of the Iron 
and Steel Institute will be held at Glasgow next week, commencing 
September 1. The following papers are available for reading and 
discussion : ‘‘ On the Iron Trade of Scotland,” by Mr, F. J. Rowan, 
Glasgow ; ‘‘ On the Rise and Progress of the Scotch Steel Trade,” 
by Mr. James Riley, Glasgow, Member of Council ; ‘‘ On the Pre- 
sent Position and Prospects of Processes for the Recovery of Tar 
and Ammonia from Blast Furnaces,” by Mr. William Jones, Lang- 
loan Iron Works, N.B.; ‘‘ On the Structural Features and Work- 
ing of the South Chicago Blast Furnaces,” by Mr. F. W. Gordon, 
Philadelphia, and Mr. E. C. Potter, Chicago, U.S.A. ; ‘‘ On Certain 
Accessory Products of the Blast Furnace,” by Mr. T. Blair, 
Wingerworth Iron Works, Derbyshire; ‘‘On a New Form of 
Cupola Furnace,” by Mr. James Riley, Glasgow ; “‘On a New 
Form of Pyrometer,” by Mr. A. Von Bergen, Middleton Iron 
Works, Darlington ; ‘‘On the Ancient and Modern Methods 
of Manufacturing Tin-plates,” by Mr. Philip W. Flower, Melyn 
Tin Works, Neath; ‘On the Manufacture of Basic Steel on 
the Open Hearth,” by M. Pourcei, Bilbao, Spain; ‘‘On the 
Forth Bridge,” by Mr. Benjamin Baker, M.I.C.E., London. The 
meeting will open on Tuesday, September 1, at 10.30, in the Cor- 


poration Galleries, Sauchiehall-street, when a selection of papers 








will be read and discussed. Inthe afternoon there will be alterna- 
tive excursions to (1) Hallside Steel Works, and to steel works at 
Motherwell ; (2) to Gartsherrie and Summerlee Iron Works at 
Coatbridge ; thence to Calder, Mossend, and Langloan Iron Works; 
(3) to Earnock Colliery, near Hamilton. On Wednesday, after the 
reading of the papers, members can choose between excursions 
(1) to Clyde Bank for Messrs. Thomson’s Shipbuilding and Engi- 
neering Works, and the Singer Sewing Machine Company’s manu- 
factory ; thence to Dumbarton for Messrs. Denny’s Shipbuild- 
ing and Engineering Works; (2) to Greenock Docks, Harbour, 
and Shipbuilding Works; (3) to the works of Messrs. R. Napier 
and Co., and of Messrs. John Elder and Co,, of Govan; (4) to 
Govan Iron Works and Glasgow Locomotive Works; (5) to 
Blochairn Steel Works and Caledonian Railway Locomotive 
Works, St. Rollox. The annual dinner will take place in the 
evening at M‘Lean’s Hotel, St. Vincent-street. Thursday will 
commence with the reading of papers, and in the afternoon there 
will be alternative excursions to (1) Carron Iron Works, near 
Falkirk ; (2) to Messrs. Merry and Cuninghame’s new Basic Besse- 
mer Works at Kilbirnie; and (3) Addiewell Oil Works. There 
will be a conversazione at S$p.m. On Friday there will be an 
excursion to Inverary, vid the Kyles of Bute, and on Saturday 
to the Forth Bridge. 
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THE SYDNEY TRAMWAYS. 

In a recent article (ENGINEERING, vol. xxxix, 
page 370), relative to the report of the Select Com- 
mittee of Inquiry into the Purchase of Rolling- 
Stock, &c., for the Government Railways and 
Tramways of New South Wales, we made brief 
allusion to the failure, as a commercial under- 
taking, of the Sydney tramways, which, as is 
generally known, are worked by steam motors. 
We purpose now to give a few particulars regarding 
their working, accompanied by a brief history of 
the special circumstances which led to the adoption 
of the system, and which explain the notable, and, 
at first sight, surprising rapidity, in view of the 
financial results, with which the lines have been 
extended. 

The subject is one of special interest at the present 
time when the question of a more extended use of 
steam engines as the motive power for tramways 
in populous cities, is under consideration in this 
country, and additionally so in view of the fact that 
the Sydney tramways have been credited in some 
quarters with being a highly advanced system, and 
an example of the successful application of steam- 
traction to urban tramways. 

The result of the earlier experience of the Sydney 
tramways doubtless contributed to this belief, and 
led ordinary observers to anticipate such a marked 
and continued commercial success as would out- 
weigh the obvious and serious objections attending 
the use of steam engines in the crowded thorough- 
fares of a populous city such as Sydney ; objections 
the more serious from the fact of the Sydney tram- 
ways being uncontrolled by the restrictions which, 
in the interests of the public, are imposed on 
similar undertakings in this country by the authority 
of the Board of Trade. The apparent success of the 
undertaking has, however been short-lived, and a 
more extended experience of its working has not 
realised the glowing anticipations with which the 
introduction of the system was heralded. 

As stated in the article already alluded to, the 
Sydney tramways were first introduced in 1879 by 
the opening of a short length of line, involving an 
expenditure of 22,2691. By the middle of last year 
—the date of the last official returns—the aggregate 
length of urban and suburban lines in operation 
forming one united system, had expanded to 
twenty-seven miles, on which 570,000/. had been 
spent on capital account. So rapid a development 
might well mislead opinion and give rise to the 
belief amongst those unacquainted with the cir- 
cumstances that the system was a proved success 
and the outcome of matured and prudent legisla- 
tion, under which the rights and interests of the 
community had been duly considered and provided 
for. This, however, is far from being the case ; 
and it is impossible to ignore the fact that, although 
the Sydney tramways are popular with a section of 
the community living in the outskirts of the town, 
who find them a quick and pleasant means of con- 
veyance, they are in reality a great mistake, and a 
source of serious inconvenience and danger to the 
community at large. The circumstances which led 
to the introduction and extension of the system are 
so peculiar and exceptional that a brief statement of 
them is necessary for a proper understanding of the 
case, and for enabling a just estimate to be formed 
of its worth as an example of an ill-advised under- 
taking carried out on an extensive scale 








In consequence of the site of the terminus of the 
two trunk railway lines which concentrate in 
Sydney (which site was fixed upon more than 
twenty-five years ago) being placed in the outskirts 
of the town, and nearly two miles distant from the 
business quarters of the city, great and growing 
inconvenience from the want of adequate means of 
conveyance had long been experienced by those 
living in the numerous suburban municipalities, 
contiguous to the railway, which were rapidly grow- 
ing in population and importance. In 1878 a plan 
for bringing the terminus forward in conjunction 
with a comprehensive system of suburban railways, 
avoiding all interference with the free use of the 
streets by ordinary vehicular and passenger traffic, 
was prepared by the engineer-in-chief, and submitted 
to Parliament by the Government then in office. It 
met, however, with strenuous opposition from those 
interested in rival schemes, who foresaw in its 
adoption the loss of advantage to themselves, or 
their friends, which the success of counter-proposals 
would secure. The Bill was accordingly defeated, 
and the city left unprovided with the much-needed 
railway extensions. A change of Government soon 
followed ; the supporters of the new ministry being 
largely composed of those whose influence had been 
exerted in opposition to the proposals of the previous 
Government. Concurrently with this, it was de- 
cided to hold an International Exhibition in Sydney 
in the autumn of the following year, and, in antici- 
pation of the special railway traffic, to which it was 
expected to give rise, the new Government proposed 
to meet the case by laying a tramway between the 
railway terminus and a point contiguous to the 
Exhibition, in close proximity to the business 
portions of the city. A Bill authorising its con- 
struction was accordingly introduced and hurried 
through Parliament early in 1879, and at the 
eleventh hour it was decided to work the line by 
steam engines—on the assumption that the powers 
of the Railway Act were applicable—instead of 
by horses, as was originally intended. 

The route available for the purpose happened to 
be specially free of the usual objections toan under- 
taking of the kind, owing to its being, fora con- 
siderable portion of its length, through public 
‘‘reserves’ and streets peculiarly free of vehicular 
traffic. The proposal, nevertheless, appeared so 
objectionable to the inhabitants generally that the 
Bill met with serious opposition, and was sanctioned 
only on account of the special emergency of the 
case, and on the assurance of the Government 
‘*that it would be taken up as soon as the Exhi- 
bition was over and provision made for construct- 
ing a railway to the central portion of the town.” 
As was to be anticipated under the circumstances, 
an enormous traffic resulted, not alone from country 
passengers visiting the Exhibition, but from subur- 
ban residents as well; and the receipts thus ob- 
tained on a shuttle-like line of tramway, of the 
simplest character to work—coupled with excep- 
tionally low working expenses, due to the newness 
of the roadway and rolling stock—were such that 
the official statements of the profits of the line, as 
published up to the end of the year, showed a 
balance of 33 per cent. on the capital expendi- 
ture ! 

An opportunity such as this for arguing the suc- 
cess of the steam tramways, and advocating their 
extension, was not allowed to escape by those in- 
terested in suburban property. Pressure of a 
nature well understood in the colony was forthwith 
brought to bear on ministers by numerous deputa- 
tions, one of the most influential, of which—as we 
learn from the report of the Commissioner for the 
year 1879—‘‘ included representatives of no less 
than twenty-two suburban municipalities, all of 
them desirous that the new system of tramways 
established by the Government should be con- 
tinued under its control, and extended to their re- 
spective districts.” Whilst the proposals thus 
powerfully advocated coincided not only with the 
interests of those who had opposed the railway 
extensions put forward by the previous Govern- 
ment, but also with the views of those ‘‘ clothed with 
a little brief authority,” whose ambition it was to set 
up a mock railway system distinct from the railway 
department proper, the undesirability of a large 
extension of tramway, was not recognised, and the 
flattering results obtained from the first year's 
working of the original line, encouraged investors, 
who forgot the special circumstances under which the 
high revenue had been earned. 

Under pressure of these various circumstances 
a second tramway Act was passed early in 1880, 
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authorising the construction of new lines in almost 
every direction of an aggregate length of over 
thirty miles, with little regard either to their neces- 
sity or cost, or to the rights and convenience of 
those prejudicially affected ; but all tending to one 
distinct result—the advancement of suburban in- 
terests at the sacrifice of urban rights and at the 
expense of the public funds. The matter having 
advanced thus far, a ‘‘ Loan Act” was passed a few 
weeks later, providing the sun of 600,000/. for carry- 
ing out the work! Without waiting for further ex- 
perience of the working of the original line, or of 
the suitability for the purpose of the roadway or 
rolling stock, the authorities, full of a fatal over- 
confidence—‘‘ born,” it is to be feared, ‘‘ of self- 
complacency,” characteristic of the colonial non- 
professional mind—in their newly acquired, but too 
limited knowledge of the subject, forthwith took 
steps for proceeding with the projected lines. The 
country being thus committed to the expenditure, 
and the public credit pledged to carry out the 
scheme, section after section has been constructed, 
notwithstanding that each successive extension, as 
shown by the .annual official reports, has been 
attended, not only by a progressive increase in the 
rate of working expenses per tiain-mile, but by a 
still more marked decrease in the rate of interest 
yielded on the capital expenditure; a decrease 
which at the close of 1883—the date of the last 
official returns on this point—reached the low figure 
of 2.22 per cent. The following summary shows 
the length of lines in operation, the capital expendi- 
ture, and the result of working for each year up to 
the end of 1883 : 


Percentage of Rate of In- 

Net Working terest Re- 
Earnings. Expensesto turned 

Takings. on Capital. 

per cent, 

33,00 
12.34 
6.16 
6.80 


2,22 


Capital 
Expendi- 
ture. 


Miles 


Year. Opened. 


£ 
2,138 
5,536 
10,442 
23,066 
11,822 


1879 | 1k 
1880 2 
1881 94 
1882 22 
1883 25 


51.°9 
70.83 
$3.31 
81.72 
93.80 
It will be observed that the only exception to 
the annual and progressive increase in the rate of 
working expenses, and to the decline in the interest 
paid on capital, was in 1882. The return of 6.8 
per cent. interest for that year was, however, only 
arrived at by the simple, though questionable, ex- 
pedient of charging to a ‘‘suspense account” the 
sum of 14,3251. expended during the year in the 
renewal of the ‘‘ permanent way” of one of the older 
sections of the line. If that mode of dealing with 
accounts had not been adopted, the proportion of 
working expenses to takings would have stood for 
that year at 93.09, in place of 81.72 per cent., and 
the interest on capital at 2.12 in place of 6.8 per 
cent. The expedient of charging to a suspense 
account, money expended on ‘‘renewals” is the 
usual precursor of reduced interest or dividends, 
the temporary raft of the shipwrecked financier. 
The expedient proved in this case, as usual, of only 
brief avail, for at the end of the following year, 
with the suspense account still in operation, the ex- 
penditure stood at 93.80 per cent. of the receipts, 
while the rate of interest fell, as we have already 
noted, to 2.22 per cent. on the capital spent. The 
capital having been raised at 4 per cent., the trans- 
actions for that year showed a loss of 1.78 per cent., 
equal toa sum of 9478/1. Three of the branches 
then in operation, representing a total of nine miles, 
or one-third of the whole system, did not even pay 
working expenses. Moreover, the result of the 
working of the concern for the first six months of 
last year, which had been ascertained before the 
publication of the report for 1883, gave, in the 
opinion of the Commissioner, ‘‘no promise of a 
more favourable result” for 1884—a state of things 
which, we fear, must dispel from the most sanguine 
mind any belief in the value of the opinion ex- 
pressed in the Commissioner’s official report to the 
Minister for 1879, viz., that ‘‘tramways in Sydney, 
under eflicient and economical management, can be 
made very profitable undertakings”; or, at all 
events, seriously shake his confidence in the 
‘* efficiency and economy” of the management for 
which, we believe, the Commissioner is himself 
responsible to the Government. 

The remedy officially proposed by the Commis- 
sioner in his latest recommendations to the Govern- 
ment, viz., to ‘‘increase the fares,” is, we should 
anticipate, more likely to decrease the traffic than to 
make any material and permanent addition to the 











revenue, in view of a statement in the same report, 
showing that, in place of the travellers by the 
tramways being prepared to pay higher fares, they 
‘*have from time to time demanded that the sec- 
tions” over which the standard fare of 2d. is 
charged ‘‘should be extended,” and, moreover, ‘‘are 
constantly asking for furtheraccommodation,” which 
the Commissioner, with commendable, though 
somewhat superfluous ingenuousness, points out 
‘*cannot be given without a further expenditure 
of money and a consequent greater loss upon the 
working of the lines.” 

On a future occasion we hope to deal with the 
causes which have contributed to the failure of the 
undertaking. 





UNITED STATES RAILWAYS FOR 1884. 

THE annual statements of the railroads in the 
United States, compiled in Poor’s Manual, contain 
much valuable information, some of which does 
not fully warrant the anticipations which were in- 
Culged in by investors. Like the generality of busi- 
nessenterprises during the past year (1884) the profits 
have been less than for previous years, but the 
decrease in gross earnings has also been accom- 
panied by a reduction in expenses. 

The railroad mileage of the United States at the 
close of 1884 was 125,150 miles, or 43 per cent. of 
the total railroad mileage of the earth. 

The total railway investment in the United 
States amounts to 7,676,399,054 dols., of which 
3,762,616,686 dols. was capital stock, 3,669,115,772 
dols. bonds, and 244,666,596 dols. unfunded in- 
debtedness. The increase of total indebtedness for 
the year was 198,533,272 dols., or about 2.6 per 
cent. 

The total cost of 125,150 miles of track, includ- 
ing 21,347 miles of double track and sidings, 
24,158 locomotives, 17,641 passenger cars, 5714 
baggage, mail, and express company cars, and 
840,356 freight cars, amounted to 6,924,554,444 
dols., or 55,329 dols. per mile. On a mileage 
of 113,173 there were carried during 1884, 
334,570,766 passengers, an average distance of 26.24 
miles at a charge of 2,355; cents (1}d.) per mile. 
The largest amount of travel was in the New Eng- 
land States, where the number of passengers 
reached nineteen times the population. 

The freight traftic reached the enormous amount 
of 44,725,207,677 ton-miles, the average haulage 
being 114.66 miles, at an average rate of about 14 
cents (?d.), but the rates were widely varying ; in 
the New England States, it was 1,'; cents ; in the 
Middle States, less than 1 cent ; in the Southern 
States, 14 cents; the Western States, 1,), cents ; 
and in the States bordering on the Pacific Coast 
2,4; cents. The excessive rate in the latter group 
was to some extent necessary by the conditions in- 
cident to railway traftic in a sparsely settled country, 
where the few railroads, either by agreement or in 
many instances lack of competition, have been able 
to keep rates at a high price, and yet meet the 
competition from ocean transportation between the 
Atlantic and Pacific coasts of the country. 

Notwithstanding the great prostration of business 
which prevailed, the tonnage of merchandise dis- 
tributed in 1884 fell very little short of that of 1883, 
while it exceeded the tonnage moved in 1882 by 
29,583,374 tons, or by 5,422,998,428 ton-miles. 
The falling off of the earnings is, however, very 
great. The total earnings of all the lines in opera- 
tion in the following years is given in the subjoined 
Table : 

Year. 
1877... 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884.. 


Earnings. Dols, 
472,909,272 
490,103,351 
525,620,577 
613,733,610 
701,680,982 
770,209,899 
823,772,924 
770,684,908 


In the five years ending 1883 there was an 
enormous expenditure in the construction of rail- 
roads, about 40,000 miles being built at a cash cost 


of, at least, 1,200,000,000 dols. This work gave a 
tremendous impulse to business of all kinds. In 
1884 only about 4000 miles of new lines were 
constructed, the cost of which did not exceed 
20,000 dols. per mile, and perhaps not more than 
15,000 dols. per mi'e, or from 60,000,000 dols. to 
75,000,000 dols. From such a decrease in an ex- 
penditure which in a single year (1882) reached 
350,000,000 dols., it was inevitable that a violent 
shock should be given to all the great interests of 





the country. Much of the 40,000 miles of ling 
built in the five years ending with 1883, was con- 
structed on speculation, and was laid parallel to 
existing lines. This had the effect of stopping 
dividends which had hitherto been paid regularly, 
and produced distrust and apprehension on all 
hands. Fora time there was nothing but a wild 
struggle for business, which has brought the 
country to about its lowest depths so far as rail- 
roads are concerned. The question of the present 
is, what remedy shall be applied? The past 
cannot be wiped out. Non-competing lines must 
await the steady increase of the general business of 
the country ; the competing ones must be taken up 
by the old lines to which they run parallel, and 
made serviceable in the best way they can, 
Already it seems probable that the West Shore 
imbroglio will be solved by the line falling into the 
hands of the New York Central. When that is 
accomplished the Central may hope to resume 
dividends, although not on the scale of the past. 
The solution of the West Shore problem means 
peace between the Central and the Pennsylvania 
Companies. This composition will be followed by 
others, similar in kind, and the strong lines will 
gradually work out of their embarassments. It is 
to be remembered that the rates of interest paid 
by the railway companies on their bonds is about 
7 per cent., and that these bonds are now falling 
due. They will be replaced by bonds bearing in- 
terest at 34, 4, or 5 per cent., the reduction being 
to the benefit of the shareholders. 

In the matter of construction few lines were 
built during 1884, the work being confined in great 
part to the completion of lines already in progress, 
or to additions upon old lines, the whole amount 
reaching 3977 miles. 

During the year thirty-nine roads with an aggre- 
gate mileage of 11,466 miles, whose capital and 
debt amounted to 787,369,432 dols., 68,669 dols. 
per mile, failed to meet their obligations and were 
placed by the courts under receivers. 

The earnings of the railroads for 1885 will not 
be much below those of 1884, and will probably 
reach their lowest ebb, while those of 1886 may 
be expected to show a decided increase over those 
for the current year, or even over those for 1884. 
The periods preceding and following 1873 and 1883 
have many similar features, but they are wholly 
unlike in this, that in the period which preceded 
1873, the capital of the country was thvroughly 
exhausted in the construction of 27,000 miles of 
lines, while in the period which preceded 1883 
capital steadily increased in face of the enormous 
expenditure, so that when the period closed, 
instead of ending in a crisis, in which all interests 
were disastrously involved, it closed with capital in 
greater abundance than at the commencement. 

The summary of the whole railroad business of 
the country shows gross earnings amounting to 
770,694,908 dols., and net earnings 268,106,258 dols., 
showing an average earning of 38 per cent. on the 
investment. The average interest on railway bonds 
may be estimated at nearly 6 per cent., and on the 
majority of soundly managed railroads the divi- 
dends on stock, reach that percentage, but the losses 
on unfortunate roads diminish the average income 
to the above figure. For any long series of years 
the profits on American railways have been of a 
satisfactory nature which will compare favourably 
with the results of investments in other corpora- 
tions. 








PUMPING MACHINERY AT THE 
INVENTIONS EXHIBITION.—No. I. 
THERE is a capital show of pumping machinery 

in the West Annexe of the Inventions, but at the 
same time the variety is exceedingly limited. We 
could recall the names of a score or more of first-class 
makers who are absent, and who might have been 
expected to have put in an appearance. Yet so far 
as it goes, the display in this section is good, neat 
designs and finished workmanship being found on 
allhands There is, however, very little that can 
claim to be novel, and it would seem that pumps, 
like steam engines, have attained the stage when 
the general features have assumed their ultimate 
aspect, and when it is only in matters of detail that 
we can look for variation. 

We will begin our notice at the north end of the 
section. There we find the Pulsometer Engineer- 
ing Company, of Nine Elms, 8. W., with a large dis- 
play of their special manufacture. Of course the pul- 
someter occupies the place of honour, several sizes 
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being shown, one in section to illustrate the won- 

derful simplicity of the arrangement. In order 
that one of the special features of the arrangement, 
that is, its capacity for working when merely sus- 
pended, may be realised, there 1s an imitation well 
with a pulsometer hung in it by a chain, and throw- 
ing great quantities of water. In another example 
a pulsometer lifting 6000 gallons of water an hour 
is supplied by steam by a half-inch pipe, as a de- 
monstration that the consumption is not excessive. 
The other pumps at this stand are all named the 
‘Deane ;” they offer considerable diversity of 
appearance, but are characterised by the same valve 
gear. The main valve is moved by two supplemen- 
tary pistons which receive the steam alternately. 
This isadmitted to them by a smaller valve worked 
by spindle carrying tappets, which are struck alter- 
nately at each end of the piston travel by an 
arm on the piston rod. As an_ additional 
precaution against stoppage, the smaller valve 
comes in contact with the main valve before it 
ends its stroke, unless the latter has already 
moved under the impulse of the steam. Conse- 
quently the main valve is pushed over positively if 
the usual arrangement fails to act. There are two 
passages at each end of the cylinder, one for the steam 
and the other for the exhaust ; in the steam passage 
there is a clack which closes immediately the ex- 
haust commences, and interrupts the communica- 
tion. In the other passage there is a screw-down 
valve, which can be set to give any desired amount 
of cushion. Among the varieties of this pump 
exhibited there is a direct-acting horizontal pump 
for lifts higher than the pulsometer can deal with ; 
a horizontal pump for large quantities on low lifts, 
the steam cylinder measuring 12in. by 18in., and 
the pump cylinder 14 in. by 18 in.; a double plunger 
sinking pump for raising water from narrow wells 
to a height of 150 ft. ; a vertical engine to be placed 
directly over the well; and a duplex pump. The 
sinking pump was illustrated on page 125 of our 
thirty-sixth volume, but it is worth while to give 
a short account of it again, as it is somewhat difti- 
cult to understand by mere inspection. The ram 
is hollow, the cross-section at one end being double 
of that at the other. Between the two parts is a 
valve. The large end works in the pump cylinder, 
and the small end reciprocates on the outside of 
another cylinder, which is really the bottom length 
of the rising main. On the upstroke the water 
above the higher valve is lifted into the main and 
discharged, while the foot valve opens and water 
from the suction pipe enters the pump barrel. On 
the downstroke this water is forced out of the barrel 
through the upper valve into the smaller part of 
the hollow plunger, and consequently a portion of 
it goes forward into the rising main. Hence there 
is a second delivery at the upper outlet, the column 
of water being kept in constant forward motion. 
This pump, which has a cylinder 10 in. in diameter 
by 16 in. stroke, hangs in a space 16in. by 28 in. 
It can be readily moved to follow the falling water 
level, and leaves the well comparatively clear for 
the workmen. It will thus be seen that this stand 
comprises an extensive collection of pumping appa- 
ratus, which has been carefully designed to meet 
the many different requirements of a wide circle of 
users, and that while the needs of contractors and 
well-sinkers have a large attention, those of the, 
manufacturer are by no means neglected. 

Next to the Pulsometer Company comes the 
stand of Messrs. Tangye Brothers, with a large 
display of pumps of various kinds. First among 
these is a direct-acting centrifugal pumping engine 
with Jefferiss’ improvements. In this the pressure 
of the water is equalised on the disc, so that no side 
thrust is communicated to the spindle, and the 
suction flange overhangs the engine bedplate, in 
order to vender it perfectly accessible for making 
the joint to the pipe. Next comes Jefferiss’ ram 
pump and boiler feeder. In thisthe steam and water 
piston rods are connected by a C-shaped casting 
which lies in the hollow of the bed and leaves room 
for the crank to rotate ; this is driven by a con- 
necting-rod from the steam piston-rod. The steam 
is distributed by a rocking valve mounted trans- 
versely of the cylinder and driven by a link from 
a small crank on the shaft. Barnes’s ram-pump is 
provided with the well-known slotted crosshead to 
drive the crankshaft. The crosshead is bored out 
so that the parts can accommodate themselves if 
the crankshaft should become slightly displaced. 
Tangyes’ special pump is also shown, as might be 
expected, the firm having made it a leading article 
of manufacture for years. It is constructed in 








different designs according as it is intended for 
breweries, for chemical works, for feeding boilers, 
for gas works, for irrigation, for mansions, for mines, 
for paper mills, for quarries, &c. The size of the 
steam cylinder varies from 2} in. to 26in., and 
the price of the standard sizes from 12l. to 4001., 
the machine taking many different forms, the only 
constant feature being the valve gear. The main 
steam distributing valve is worked by a bridle which 
has a piston at each end. Each of these pistons work 
in a small cylinder to which steam is continually 
leaking from the valve chest, and thus the two have 
a constant tendency to attain a condition of equili- 
brium. This condition is upset at the end of each 
stroke of the pump by an incline on the main piston 
coming in contact with a tappet which is in connec- 
tion with a small valve situated in a passage from 
the small cylinder to the main steam port going to 
that end of the main cylinder at which the piston 
has arrived. At the moment this valve is lifted the 
passage is connected to the exhaust, and conse- 
quently the steam which has leaked into the small 
cylinder is discharged, while the steam in the oppo- 
site cylinder expands and pushes over the main 
valve. A hand lever is provided for the purpose of 
starting the pump. The whole arrangement is ex- 
ceedingly simple. At the same stand is a model of 
Tangyes’ compound condensing steam pumping en- 
gine, in which the tandem cylinders are used to 
obtain increased economy. The valve of the high- 
pressure cylinder is worked as just described, and is 
connected by a rod to the valve of the low-pressure 
cylinder. 

The adjoining exhibit is a direct-acting steam 
pump by Mr. Thomas H. Williams, of 11, Queen 
Victoria-street, E.C. The main valve of the engine 
receives its motion from a supplementary valve, 
which is controlled by two small subsidiary valves 
worked direct by steam. There are no tappets, 


and a positive action is obtained through the steam- | 
We hope to illustrate the pump} 


moved valves. 
before the Exhibition closes, and reserve a detailed 
notice for the present. The valves of the pump 
have removable faces of vulcanised fibre or rubber, 
and these can be renewed in a few moments 
without scarcely any trouble. The metallic portion 





of the valve is made in two pieces screwed together, 
and the beat is inclosed between the two in such a| 
way that only its face shows, consequently it is) 
almost impossible for it to get out of shape. 

Messrs. Hathorn, Davey, and Co., of Leeds, show | 
several models of their differential valve gear for | 
pumping engines. This has been illustrated in our | 
columns from time to time, but we may give a short | 
account of its principle of action. It consists of a| 
floating lever which has three points of attachment, | 
neither of which is rigidly fixed. One end of the 
lever receives motion on a reduced scale from a part 
of the engine, while the opposite end is worked by 
a subsidiary cylinder controlled by a cataract cy-| 
linder. The cylinder has a slide valve which is| 
worked by means of a tappet arm on the rod of a 
piston of a secondary cylinder ; the motion of the 
secondary piston is also controlled by a secondary 
cataract. The latter end of the lever consequently 
receives a regular to-and-fro motion which takes 
place at determined intervals, quite independent 
of the motion of the main engine. The third point 
of attachment is about midway between the ends of 
the lever and is connected to the valve gear of the 
main engine. Thus the valve receives a motion 
which is the result of the differential action of the 
two ends of the lever. If the engine overruns the 
cataract cylinder it receives less steam, and in the 
extreme case in which the pump misses its water, 
the steam is thrown on to the opposite side of the 
piston to check its velocity. The models show 
the application of the gear to beam and horizontal 
engines. A model of a hydraulic pumping engine 
is also shown. This is designed to lift water in 
mines to the main sumph out of which it is raised 
by the pumping engines at the surface. The head 
of water is obtained by a main from the surface, 
or in some cases by means of accumulators at the 
same place.* 

Messrs. W. J. and C. T. Burgess, of Holborn 
Viaduct, show an improved bullock pump for irri- 
gation works. The liquid is raised by buckets on a 
chain, which passes over a wheel driven by means 
of gearing and a draught pole. When several 
animals are to be employed two or three poles 
arranged radially are provided. An exhauster for 
gas and liquids, constructed under Greenaway and 








* See ENGINEERING, vol, xxix., page 358, 





Kitt’s patents, is shown by Messrs. Thos. Horn and 
Sons, of Gray-street, Waterloo-road, S.E. In this 
it is sought to obtain a non-fluctuating delivery by 
using four radial pistons, in place of two or three. 
In other respects the arrangement does not greatly 
differ from the usual construction. The four pistons 
work in slots in a solid rotating cylinder situated 
eccentrically in a casing, which is not a circle, its 
shape being such that lines drawn through the 
centre of the cylinder from wall to wall of the outer 
casing are all the same length. A curious pumping 
appliance is shown by Mr. W. T. Thompson, of 4, 
Finsbury Pavement, E.C. By it water is raised or 
forced ‘‘ by carrying it round and imparting to it a 
velocity in a circular direction, and so retaining it 
during an interval of time or a given number of re- 
volutions, that it accumulates or acquires a certain 
force, when it is diverted from its circular course 
into the exit channel, through which it discharges 
with a force according to the velocity or momentum 
imparted to it. The machine again charges itself 
by the outflow of the exit water, causing a suction, 
and the operation is again repeated.” The appa- 
ratus consists of a rotating cylindrical vessel running 
on trunnions at each end of the axis, the water 
entering through one trunnion and leaving through 
the other. The water gradually attains the same 
velocity as the vessel, and when this occurs a 
diverting door which guards the mouth of the 
discharge pipe, opens, and the liquid is said to be 
driven out with the force due to the velocity gene- 
rated in the case, though why the centrifugal 
force should drive water from the circumference to 
the centre of the case, when both are revolving at 
the same speed, it is difficult to see. 

The Worthington Pumping Engine Company 
make a capital show of their steam pumps, which, 
however, we have illustrated so recently,* that we 
cannot do more than explain that the distinctive 
feature of the Worthington system is that the pumps 
are always duplex and that one drives the valves of 
the other. Of course this is only one feature out 
of the many by aid of which the Worthington Com- 
pany has attained the position of the leading 
makers of pumping and water works machinery in 
America. The size of the exhibit gives no idea of the 
exceedingly numerous forms of pumps manufactured 
by the Worthington Company, and, indeed, if they 
had sent a sample of each they would have needed 
the greater part of this section of the Exhibition. A 
new form of rotary pump is shown by Mr. S. 
George, of 30, Cumberland-street, Warwick-square, 
S.W. Itis designed for raising acids and thick 
liquids which will readily pass valves. The moving 
portion consists of a rotating cylinder with two 
radial arms or pistons and an intermittently rotat- 
ing starwheel with four divisions. Each piece is 
in a cylindrical case, but the two cases are broken 
into each other for a portion of their circumferences 
just as is usual in pumps ofthistype- The cylinder 
runs against the starwheel, which is of the same 
length as itself, except when the radial pistons 
come round. These carry forward the star through 
one-quarter of a revolution passing into the spaces 
between the rays 

Anadjustable centrifugal pump is shown by Messrs. 
Easton and Anderson, of Whitehall-place, S.W. 
It is worked by a Rich’s adjustable turbine, and 
the power both of the pump and turbine can be 
varied at will. To this end each fan runs in an 
annular trough, out of which it can be raised as 
desired to expose more or less of its circumference 
and thus to vary the area both of the inlet and out- 
let. A screw and handwheel is provided for mak- 
ing the alteration, but it may be arranged that 
this shall be effected by the governor. The same 
firm show an air-compressing pump for torpedoes. 
It consists of two inverted steam cylinders with 
their pistons connected directly to the pistons of 
two pumps, which press the air by stages. The two 
sets of pistons are connected together by a rocking 
beam, and a connecting-rod from these works the 
crankshaft from which the valves of the steam 
cylinders are operated, by means of an eccentric 
which is coupled to a second rocking beam on the 
same axis as that which connects the pumps. On 
the same stand is a duplex pump for forcing sugar- 
cane juice. 

A lifting appliance which recalls the pulsometer 
is shown by Messrs. Koérting Brothers, of Queen- 
street, E.C. It is, however, one-sided only, that is, 
the steam has only one vessel in which to do its 





* See ENGINEERING, vol. xxxviii., page 450, vol xxxix., 
page 495, 
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work, and not two. This vessel, which is a trun- 
cated cone, is closed at the top by a valve on the 
back of which there is a cylindrical extension work- 
ing in a corresponding casing. The upper part of 
the cylinder is of larger diameter than the lower, 
the difference of diameters creating a small annular 
piston to which the steam, which enters through a 
pipe in the side of the casing, has access to lift the 
valve. A small leak-hole is also bored axially 
through the valve and its extension. Now supposing 
the apparatus to be full of water and the steam to 
be turned on, this latter, acting on the annular 
piston, will raise the valve, and will gain access to 
the conical vessel, pushing the water before it 
through the outlet valve and up the rising main. 
Part of the water is also forced into an air vessel, 
from which a pipe extends into the conical chamber. 
All the time the steam is acting on the water it is 
also passing up through the leak-hole to the top of 
the annular extension above the valve, and in a 


short time the pressure which thus accumulates | 
About | 
the same time the level of the water descends below | 


closes the valve, and shuts off the steam. 


the pipe leading from the air vessel, and a jet of 
water 1s driven through this by the pressure of the 
air and spurted all over the interior of the conical 
chamber, condensing the steam, and creating a 


The foundry department extends over an area of 
four acres. The motive power for driving the 
machine tools and other purposes represents 1800 
indicated horse-power, and the boilers will supply 
steam for 2000 horse-power. The length of railways 
in the works is 24 miles. 

Having given these few particulars of what the 
Singer Sewing Machine Factory is, we may perhaps 
give a few words to the events through which it origi- 
nated. In 1850a working mechanic named Singer 


States, He struggled on for some time in a feeble 


suspense and discouragement that was the prelude 





necessary funds to keep the business alive. This 
the machine, formed the original partners of the 
now vast corporation known as the Singer Manufac- 
ing Company, whose works at Kilbowie form only 
|a part of their whcle manufacturing premises, 
| there being another factory almost as large at Eliza- 
| bethport, New Jersey, U.S., besides other works in 


vacuum which draws up a fresh supply of water | 


when the series of operations recommences, 


action. 





THE SINGER MANUFACTURING COM- 
PANY’S WORKS AT KILBOWIE. 

To those members of the Iron and Steel Institute 

who are about to take part in the forthcoming 

autumn meeting, and who are more especially inte- 





rested in mechanical pursuits, there can hardly prove | 
a more attractive part of the programme than the | 


excursion to the wonderful sewing machine works 
at Kilbowie. It is indeed the biggest factory of its 
kind in the world, being larger than the parent 
establishment in the United States. 

Our plan annexed (which we have reproduced 
from a coloured lithograph prepared at the com- 
pany’s own lithographic works at Kilbowie) will give 
an idea of the general arrangement of the different 
departments. But it will convey no notion to those 
who have not visited the works of the vast extent 
of the operations required to produce the 6000 sew- 
ing machines that this company turns out weekly at 
the establishment in question. With regard to this 
output we may here remark that the works are 
hardly yet in full swing, the factory only having 
been removed from Glasgow a few months ago, but 
when all is in complete going order it is estimated 
that 8000 sewing machines per week will be the 
average production, whilst the maximum capacity 
of the works is considerably above this tigure. 
Another point that it may be well to note as a pre- 
liminary is that sewing machines are not always the 
small and comfortably portable articles that those 
who have only met them in domestic use are apt to 
suppose, one specimen turned out by the Singer 
Company at their late Glasgow works having reached 
the respectable weight of over four tons. This, 
however, was quite a giant amongst even the largest 
sized sewing machines, and was made especially for 
joining the material that goes to make up canvas 
machine belting. 

The number of hands employed in this factory 
is 3251, according to a census taken on the 22nd of 
this month ; and this does not include clerical or 
executive staff. Of these 2658 were males and 
593 females. When it is remembered that there is 
not an important town in Great Britain or on the 
Continent of Europe where there is not a depdt 
for the sale of the Singer sewing machine, it will be 
plain that the sums dealt with in the shape of wages 
and salaries alone by this corporation must be of 
great magnitude, indeed the total number of 
persons employed by the Singer Manufacturing 
Company is 40,000. The active capital employed 
is over 5,000,000/. sterling. 

The main buildings at Kilbowie are substantial 
brick structures consisting of two wings each 800 ft. 
long by 50 ft. wide, about one-third being four 
stories and the remaining two-thirds three stories 
high These are placed 75 ft. apart and are con- 
nected by three cross wings three stories high, 
whilst from the centre rises a brick clock tower 
50 ft. square and 200 ft. high. 

The total area of ground included in the premises 
is 46 acres, and the total floor area is 21.87 acres. 


This | 
pump is called the ‘‘ Aquapult,” and is shown in 


NORTH BRITISH RAILWAY, 





commenced making sewing machines in the United | 
| sixteen drop hammers of American design, used for 
way trying to perfect his invention and toraise means | 
for starting the business on a commercial basis. | 
After a time he met with a lawyer with the fore- | 
sight to see the importance of the invention, the | 
courage to persevere through the long period of | 


to ultimate success, and lastly, but chiefly, the | 


gentleman, Mr. Edward Clark, and the inventor of | 





——— 


THE Force. 


The position of this department, which covers 
an area of 26,560 square feet, is shown on the plan. 
The work required in this, as in all other departments, 
is naturally very light, so far as the individual pieces 
are concerned ; the great number, however, makes 
up a large total for the weekly output. The first 
building one enters is the iron store, where there are 
cutting rolls for ripping sheet iron, and two pairs of 
power shears for bars. In the next shop there are 


forging in dies the various parts required. In these 
the tup is lifted by a pair of friction rollers over- 
head, a flat shaft being attached to it for the pur- 
pose. There are also six horizontal trip hammers, 
in which the parts are forged roughly to shape 
before being stamped in the dies. From this shop 
we pass to the power-press department, where 
there are a number of presses used fur stamping out 
parts, straightening, and trimming off the fin or fash 
left when the article emerges from the dies. All 
the tools here are of American desiga. An inte- 
resting feature here is the stamping out of small 
brass washers from the sheet; one hand with one 
machine will produce 80,000 to 90,000 a week, or 
else, as we were informed by an operator, ‘‘ the 
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different parts of the globe. In those days the 
sewing machine was looked on as merely an inte- 
resting toy which would never be likely to super- 
sede the expert fingers of underpaid seamstresses in 
the practical work of the world. After years of 
hard work and weary waiting the enterprise began 
to bear fruit and a few machines were sold. 
Twenty-five years ago the American establishment 
consisted of one small factory and very few ma- 
chines were turned out. 
years considerable strides were made, and it was 
determined to push the trade in Europe, and in 
1867 the company commenced manufacturing sew- 
ing machines in Glasgow in a small way, most of 
the parts being sent from America. This step was 
due to the foresight of Mr. George R. M‘Kenzie, 
who had been general manager of the Singer Manu- 
facturing Company from its formation. This gentle- 
man is now the president of the company, and it is 
to his shrewdness and vigorous management that 
the business undoubtedly owes so much of its suc- 
cess. In 1870 the demand in America was so great 
that the company there could not keep pace with 
their own orders, and consequently a more complete 
factory was started at Glasgow in which it was sup- 
posed the weekly output would likely be about 600 
machines. Since then extension has gone on 
rapidly, and the factory we are now describing has 
been the result. 

It is satisfactory to know that both Mr. Singer 
and Mr. Clark, the founders of the undertaking, 
who are now dead, lived to see the vast results that 
followed their early struggles. 

On entering the premises at Kilbowie from the 
north side, we pass at once into the general offices, 
a brick building 100 ft. long by 30 ft. deep, and from 
thence we pass to the forge. 





During the next seven : 


| plates, flywheels, arms, treadles, &c. 


job wouldn’t pay.” The manufacture of hinges for 
the boxes that hold the machines is quite an impor- 
tant branch of this department, there being special 
machinery for the purpose. The blacksmiths’ shop 
has two of Rigby’s steam hammers, by Messrs. 
Glen and Ross, one being 10 cwt. and the other 
4 cwt. 

From the smiths’ shop we pass to the store where 
forged parts are kept ready to give out to the 
milling department, and from thence to the other 
side of the premises, where the foundry is situated. 


THE Founpry. 

This department, as we have already stated, covers 
an area of just on four acres, and has certainly one 
of the largest moulding floors in the world, its 
length being 448 ft. and width 352 ft., in addition 
to which there is a rumbling department, 352 ft. by 
62ft. It gives employment to 650 hands, and has 
four large cupolas. The importance of this depart- 
ment, where parts of the nature and form used in 
sewing machines are made, will be easily under- 
stood, and there is a good deal in the practice fol- 


‘lowed in the Singer Company’s foundry which is 


special to their work and is the result of accumulated 
experience, both in this country and America. This 
largely consists of the different mixtures of metal 
used, but into this subject its does not concern us 
now to enter even if we had the necessary informa- 
tion, as we are dealing more particularly with the 
factory itself and not the goods produced. The 
materials for the cupolas are carried up to the 
charging platforms by four direct-acting hydraulic 
lifts, one to each cupola. The vast floor area is 
covered by numberless moulds for the small parts 
which are required in sewing machines, such as bed- 
Plate-mould- 
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ing naturally takes a very prominent part in the 

roduction of these articles, in fact, speaking 
broadly, it may be said that nearly the whole of the 
parts are plate-moulded. The American system of 
press moulding, which does away with the necessity 
of ramming, is now being introduced with great ad- 
vantage. With the old system of ramming one man 
and a boy could mould from 60 to 70 pieces a day, 
but with the press they can do 150 to 160 parts of 
the same description in a day. There are about 
80 or 90 of these presses in use. 

For casting wheels for the sewing machines, which 
have to be nickel-plated, and for which, therefore, 
very smooth castings are required, the American 
self-skimming gate isused. For driving the cupolas 
two Baker’s and two Root’s blowers are employed. In 
the same room, for the foundry department use, there 
isa pair of compound condensing horizontal engines 
of 250 horse-power, with Wheelock gear by Messrs. 
D. Adamson and Co. There is also a single engine 
of 80 horse-power used for the blowers, by Messrs. 
A. and P. Stevens. The rumbling shop is quite a 
feature in these works, there being 130 rumblers 
of similar size and construction, all arranged in due 
order in four rows. All the castings are rumbled 
with chill stars. Next to this is the dressing shop 
fur castings where there are a large number of 
emery wheels, and from here we pass to the an- 
nealing shop, where there are several furnaces, the 
parts being annealed with charcoal. The wood- 
pattern shop is in another part of the works and 
contains the ordinary appliances. 

Having described the two departments where the 
parts are originally prepared we will now pass to 
the principal building which contains all the ma- 
chine tools and where the work is finished ready 
for erecting. As may be easily imagined in 
preparing the parts of a sewing machine, none of 
which are heavy, and all of which have to be re- 
produced over and over again, milling tools play 
a most important part. Most of the machines 
are of American design and many of them of 
American manufacture ; a large number, however, 
are constructed on the works in the special de- 
partment set apart for the purpose. The perfection 
to which the system of the reproduction of parts has 
been carried by this company renders the subject so 
complex that we cannot pretend to do more than 
attack a corner of it here and there. The result of 
two whole days’ examination of the works, in 
which we were courteously assisted by the managers 
of the different departments, left us with an un- 
comfortable impression of how much we had left 
undone and how impossible it would be to write 
an adequate description of the many intricate and 
ingenious mechanical contrivances we had seen. 
These mechanical devices, are, as we have said, 
mostly the fruits of the ingenuity of America, the 
chosen home of inventive genius; we are, how- 
ever pleased to be able to state that some of the 
machine tools that performed difficult operations 
were the outcome of British genius, having been de- 
signed and made by the Singer Company at their 
Glasgow works. We will now pass to the floor in 
the main building devoted to the wet milling de- 
partment. 

Wer Miiiine DepartTMENT. 

Here are a vast number of milling machines of 
various patterns. The rough forgings are brought 
in from the forge and put into store, from whence 
they are distributed to the various operators. Nearly 
the whole of the work in this department is paid for 
by the piece, and indeed throughout the factory 
piecework prevails, the reproduction of parts natu- 
rally lending itself to this arrangement. Beginning 
at the end of the department, which is situated on 
the ground floor, we find a number of machines 
engaged in milling one of the working parts of the 
sewing machine. The blanks are stamped out of 
steel, and require to be cut on five faces at one 
operation. To do this the cutter is made up of four 
pleces, which are strung on a mandrel that revolves 
horizontally having an outside bearing. Nine 
blanks are set in a row in a fixture which is placed 
on the table, the latter traversing beneath the 
cutters. There are three rows, and a cutter to 
each row, so that twenty-seven pieces are done at 
once, the time occupied being a quarter of an hour, 
including the time of changing the work. We may 


here explain that a ‘‘fixture” is any part which 
holds work in position, whilst a ‘‘jig” is a guide 
fora tool, generally an iron box, holding the work 
securely with perforations, in order to insure holes 


being drilled in the correct position without mark- 
“cc 


ing out. The expression “‘jigger” is also used in 





some parts to denote such an apparatus. The 
second operation is made by a similar machine work- 
ing different shaped cutters, a combination of plane 
and curved surfaces being cut much in the same 
way. Inthese built-up cutters the parts have to be 
adjusted very carefully, otherwise the work does 
not come out to gauge. The distance is kept by 
means of thin paper washers for these parts, but in 
cases where great accuracy is required for preparing 
working parts of machines, a micrometer gauge is 
used. Another milling operation is to form a second 
curve, and cut the piece to length with a bevelled 
end. After this another machine cuts a groove, and 
cuts the side to gauge when the piece sofar is finished. 
There is only one cut taken, no roughing out being 
required, the piece being ready to polish when it 
leaves the tools. These machines stop automati- 
cally by means of a rack attached to the table when 
they have done the work. There are twelve ma- 
chines engaged on these particular operations and 
three attendants, who need not be skilled hands as 
they do not prepare their own cutters. There is 
one skilled operator to every thirty machines, who 
keeps the cutters in order and generally super- 
intends. The above is a good example of the way 
in which the ordinary work is done. We will give 
an instance of another piece prepared on the same 
principle. This when finished consists of a bar of 
steel with a sectional form a little out of a rectangle. 
It averages about 6 in. long and about ,°; in. square. 
Two sides are slightly inclined towards each other, 
the other two being parallel. There is a slotted 
hole right through about jin. wide and in. long 
on the top and ? in. long on the bottom, the 
ends of the slot curving towards each other. 
The hole is continued on one side as a slotted 
groove. The following are the operations per- 
formed on this piece. (1) The square bar steel 
is cut roughly to length in the forge, and (2) is 
then straightened. It is then brought to the ma- 
chine shop, which we are dealing with, and (3) is 
cut to standard length between two face milling 
cutters. It is then ‘‘ double headed” (4), an oper- 
ation which mills off two sides. This is done in a 
double horizontal machine with a bed like a lathe. 
There are two headstocks, each one carrying a 
solid face milling cutter 1lin. in diameter. These 
two cutters revolve the necessary distance apart, 
face to face. Eight pieces are mounted in a fixture, 
the latter consisting of a metal disc that just passes 
between the faces of the cutters. This fixture 
hinges on the machine bed and has slotted holes 
right through it, in which the work is placed. 
When the fixture is swung down between the 
cutters the latter take off any surplus material from 
the pieces to be operated on. One unskilled hand 
attends to one machine and operates on 2200 pieces 
aday. This cuts the parallel sides, and the next 
operation (5) is to roughly bevel the other two sides, 
which must necessarily be performed in an entirely 
different way. Twenty-four of the bars are placed 
on a fixture, which consists of a table that has 
grooves in it of the standard width and length of 
the pieces, the bottoms of the grooves being the 
same slope as the bevel required, so as to hold the 
pieces at the necessary cant to cut the side. A 
horizontal cylindrical milling cutter takes off one 
side, and the pieces are then turned over, when 
+ the other side is taken off in the same way. The 
burr is then taken off (6) by hand filing, after which 
(7) a hole is drilled parallel to the length of the 
piece. To cut the slot (8) three pieces are mounted 
together, the cutters being like three circular saws 
working on horizontal spindles in a suitable machine, 
the bars being raised on a table to bring the saws 
to play. These saws do not cut right through the 
piece, and naturally leave a depression the shape of 
a segment of a circle. The work is then taken to 
a machine to have the bottom part punched out (9), 
thus giving the required shape to the ends of the 
slot. The bevelled sides were only rough-cut by 
the cylindrical cutter referred to, and in order to 
take the finishing cut the piece is taken to another 
milling machine and the bevelled sides finished (10) 
by two solid face cutters, the teeth of which are 
ground to the right angle to give the bevel. At 
this stage the work has to be done with great 
accuracy, and the cutters must be prepared with 
the greatest nicety by a machine graduated to give 
the required angle. The distance at which the 
cutters are apart in order to give the right thickness 
of the piece must also be pitched with great accu- 
racy, and the thinnest paper washers would be too 
clumsy, so a finely-pitched screw is used in the 





mandrel. One lad attends to six of the latter ma- 








chines and operates on 12,000 bars a week. The 
bars are then set (11), being put in a fixture which 
is mounted ona table. A jig is used for putting 
them exactly at right angles to the cutter spindles, 
by which the operation is greatly facilitated. The 
next process (12) is to drill the rivet holes, which is 
done by the aid of a jig placed loosely on the table. 
At this juncture the bar is taken to another depart- 
ment for a separate piece to be rivetted on, after 
which a groove is milled (13) and the piece is so far 
complete. 

The making of shuttles is a very beautiful opera- 
tion, but after the above description no doubt our 
readers will excuse us if we do not go into all the 
details, especially as there are over fifty distinct 
operations involved from the time the blanks 
come from the stamp hammer until they are taken 
into store. The hollow for the bobbin in cut out 
by a species of slot drilling, the work being changed 
very expeditiously by means of a capstan head. To 
cut the round heel a milling tool is also used and 
is directed to the shape by a cam or former. To 
cut the point a curved tooth milling cutter to cor- 
respond to the profile of the piece is used, and this 
is also guided by a former. One lad minds two 
heeling and two pointing machines and can turn 
out 7000 pieces a week. The bar slots and small 
round thread holes are punched out by a small 
hand lever with an ingenious holding arrangement, 
a thousand an hour being done by one man. The 
holes in the end are drilled by a sixty to forty-eight 
Morse twist drill, the pieces being held in jiggers. 

Another fine example of milling cutting is the 
work on the feed lever. This consists of a square 
block attached to an arm with a double curve. 
Three sides of the block and the double curve are cut 
at one operation, the cutter being built up in six 
pieces. In spite of so much being done at one cut, 
there are fourteen milling operations on this piece. 
The two sides of the lever or arm are faced at once 
by two solid face milling cutters 11 in. in diameter. 
In this department Morse twist drills are used 
throughout and are all ground by hand. 

(To be continued.) 








NOTES. 
New Meruops 1x CRANIoLocy. 

Dr. Francis GaLton’s method of composite pho- 
tographs has been applied by Dr. J. 8. Billings, 
Surgeon, United States Army, to the study of 
craina of American races, in the Army Medical 
Museum at Washington. The photographs are 
taken half-size, and the skull placed on an adjust- 
able frame so that the photographs of the sub-nasal 
and maximum occiputal points shall coincide. In 
collaboration with this work Dr. Washington 
Mathews, Surgeon United States Army, is making 
very exact measurements of cranial capacity, using 
water instead of shot or seeds. Orifices in the 
skulls are closed with rubber plaster, the fora- 
mina and sinuses filled with putty, and the whole 
interior varnished by means of a spray of shellac 
from an atomiser. These precautions eliminate the 
errors due to the expansion of the skull while water 
measurements are taken. In forty measurements 
of skulls, the average variation of results in un- 
varnished skulls was 4.5 cubic centimetres, while 
with the same skulls varnished, it was one cubic 
centimetre ; all of the first and second measure- 
ments of the varnished skulls except two, were 
identical. 


DRAINAGE AT BEVERLEY. 

A report of a committee appointed to consider a 
scheme of drainage for Beverley has been issued 
to the members of the Town Council. Plans 
have been prepared by Mr. M. Samuelson, of Hull, 
engineer, and Mr. Sharp, the borough surveyor, 
which are open to the inspection of the inhabitants. 
The general idea is to divide the drainage of the 
town into two parts on account of the difference in 
the levels. Both are to terminate in a field near 
Figham, to discharge into filter beds, and thence 
to have an outfall into the Beck. The proposal is 
to adopt Professor Bischof’s system by passing the 
effluent water through iron borings, and adopt- 
ing Mr. Anderson’s patent revolving purifiers ; 
after filtration, the effluent to be lifted by centri- 
fugal pumps into the Beck. The proposed scheme 
does away with the old sewers, passing under 
houses and through private property which will be 
filled up. The ventilation of the sewers is to be by 
the general system now adopted of having fixed 
open gratinys in the open streets ; but, if an objec- 
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tion is made to this, then by ventilating shafts. 
Flushing tanks are to be provided by flushing the 
sewers ; and when practicable, it is intended to use 
the Willow springs for this purpose. The estimated 
cost of the works is not to exceed 15,0001. 


Tue REcEssION OF NIAGARA. 

Sir Charles Lyell, in 1841 and 1842, estimated 
the gradual recession of Niagara Falls by the under- 
mining of its brink at the rate of about 1 ft. per 
annum. Recent investigatiens of the subject by a 
Commission for the establishment of a State reser- 
vation at the falls, have, however, shown that this 
and other estimates are more or less erroneous. 
A map, based on surveys of the falls made in 1883 
by Mr. Thomas Evershed for the New York State 
surveyor, have shown that in the forty-one years 
ending 1883 the annual rate of maximum recession 
has been 6} ft. For the eight years ending 1883 
this rate is given as 16} ft., so that the rate of 
recession has been higher of late. These results 
were obtained from the Canadian Fall, while the 
American Fall was found to have receded at the 
rate of 10 in. per annum during the forty-one years 
ending 1883. It has been shown by the surveys 
that these two falls were once united ; and that, 
supposing the rate of recession to continue, the 
Niagara gorge will be cut through in some 10,000 
years. Lyell’s estimate was 35,000 years. Of 
course these attempts to calculate the cutting of 
the entire gorge, which terminates at the heights 
near Lake Ontario, assume that the hardness of the 
shale and lime-rocks, volume of water, and height 
of the fall, continue much the same as they are 
now. 


TRAMWAYS IN THE Low CounNTRIEs. 

An official return shows that at the close of 
1883 there were 193) miles of steam tramway in 
operation in the Low Countries. The number of 


passengers carried upon these lines during 1883 was | 


2,496,000, and the aggregate revenue acquired was 
58,668), There were 122 steam motors at work 
upon the lines, as well as 204 carriages and 196 
trucks. 
possessed 752 miles of tramway, worked by horses. 
The number of passengers carried over these lines 
in 1883 was 17,488,000, and the revenue acquired 
was 164,000/. The number of horses used in work- 
ing the lines was 1006, and the rolling stock in use 
comprised 329 carriages and eight trucks. The Low 
Countries have also a third group of tramways, 
worked partly by steam and partly by horse-power. 


At the close of 1883 this third group comprised | * 


984 miles of line. The number of passengers carried 
in 1885 was 4,385,000/., and the revenue acquired 
was 39,7841. The lines were worked by 33 steam 
motors and 343 horses, and the rolling stock com- 
prised 156 carriages and 62 trucks. At the close 
of 1883 the Low Countries accordingly possessed 
altogether 366% miles of tramway, which carried 
during the year 24,269,000 passengers, yielding a 
revenue of 262,452/., the lines being worked by 
155 steam motors and 1399 horses, and having by 
way of rolling stock altogether 689 carriages and 
266 trucks. At the close of 1884 the aggregate 
length of completed tramways worked had risen to 
390% miles worked by means of 166 locomotives and 
1363 horses, and having by way of rolling stock 712 
carriages and 305 trucks. 


THE SrpHon RECORDER. 

Sir William Thomson’s patent for his siphon re- 
corder (Patent No. 252 of 1871) has expired this 
year; and it is probable that the instrument will 
come into greater use than hitherto. The introduc- 
tion of permanent magnets for the large electro- 
magnets originally used to produce the magnetic 
tield of the signal coil will probably be extended, and 
there is also aprospect that thetroublesome, ‘‘mouse- 
mill” will be obviated. At all events, Mr. Pescad, 
an employé on the Central American cable lines, 
residing at San Juan del Sur, has invented a plan 
which reduces the friction between the marking 
siphon and the front of the paper without the 
necessity of electrifying the ink by means of the 
mouse-mill. This plan has been tried successfully 
for some months on a cable about 1600 miles long 
on the Central American coast. The plan consists 
in vibrating the siphon in such a manner that its 
point ‘‘ jumps,” as it were, on the paper. This is 
done by attaching a thread to the fibre which sus- 
pends the signal coil about 2in. above the latter. 
This thread runs behind the recorder at right 
angles to the suspending fibre, in a horizontal 
direction, and is connected to the hammer contact 
of a small induction coil. When the coil is started 





At the close of 1883 the Low Countries | 





by a battery, the vibration of the hammer pulls 
upon the thread and vibrates the siphon connected 
to the signal coil, so that the point of the siphon 
rises and falls on the strip of travelling paper. 
This movement is, of course, very minute, but it 
is sufticient to diminish the friction between the 
siphon point and the moving paper without inter- 
rupting the fine ink line which the siphon marks 
upon the paper. Mr. Pescad states that this line 
is as good as the line made by the siphon of a re- 
corder with electrified ink. The introduction of 
this plan, together with permanent magnets, would 
render the large tray Daniell batteries used with 
the recorder no longer necessary to its working. 


Morrars. 

Extensive experiments have been carried out with 
mortars in America during the past year, those 
used being converted from two 10-in. Rodman 
smooth-bore guns. The dimensions when cut down 
were as follows: Length of chamber, 7.5 in. ; 
length of bore, 82.5 in. ; length of the rifled part of 
the bore, 72.5 in. No. 1 mortar contained 30 lands 
and 30 grooves, .075 in. deep, of right-handed twist, 
increasing from one turn in 100 calibres at the 
breech to one turn in 35 calibres at lin. from 
the muzzle. No. 2 mortar had 40 lands and 40 
grooves, .04in. deep, of right-handed twist, increas- 
ing from one turn in 45 calibres at the breech to 
1 in 25 at lin. from muzzle. An extempore car- 
riage was used, which militated against the accu- 
racy of the firing, as it was not firm enough. The 
trials were made in order to discover the most suit- 
able charges, density of these charges, ranges and 
accuracy at various elevations, and to compare 
three different types of rotating bands, and the 
rifling of the two mortars. After a very exhaustive 
course of experiments, it was concluded that No. 1 
mortar was superior to No. 2. With reference to 
the charges, &c., the following results of rounds 
fired from No. 1 mortar may be interesting ; the 
weight of the projectiles was in all cases 350 lb. 
about. 
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* A mean of three rounds. : 
It will be observed that the firing with 30 lb. of 
powder was very erratic, there being a difference of 
2220 yards between the maximum and minimum 
ranges in eight rounds. 


LicHTNING ConpUCTORS ON WASHINGTON 
MonvuMEntT. 

A short time ago (ENGINEERING, vol. xxxix., p. 171) 
we published an account of the arrangement of an 
aluminium tip at the apex of the Washington 
Monument, and the methods of its connection with 
the guides of the passenger elevator of the monu- 
ment, to protect that structure against damage by 
lightning. These arrangements were in accordance 
with the advice of some of the leading electricians 
in the United States, and after it had successfully 
conducted several lightning strokes to the earth, it 
was presumed that the precautions would serve 
their purpose ; on the contrary, one of the stones 
at the top of the monument, within a few feet of 
the apex, was recently shattered by lightning, and 
a number of small pieces afterwards found upon 
the ground around the monument. They have 
endeavoured to protect the monument against fur- 
ther injury by erecting twenty-eight lightning rods 
along the four ridges of the conical top, and con- 
necting them with the elevator guides. These rods 
are too small to be visible from the ground. A 
recent measurement of the electrical resistance be- 
tween the aluminium apex and the earth gave 
21 ohms, which is certainly excessive, and it seems 
quite possible that it may be due to some of the 
previous strokes of lightning, or it may have been 
caused by vil and rust in the joints of the elevator 
guides. Lightning is so erratic that its results 
cannot be predicted within a narrow range of events. 
Recently some telegraph instruments were ruined 
by a lightning stroke upon the line, when the line 





wire was connected to the earth, and did not 
approach within 6 in, of the instrument ; that is, 
for the lightning to reach the instrument it was 
necessary for a portion of the current at least to 
leave a conductor leading directly to the earth and 
jump 6 in. to the binding post of the telegraph 
instrument. 


THE New Torrepo Boats. 

A large sea-going torpedo boat, the first of the 
series of forty which the country owes to the recent, 
popular agitation on ‘*The State of the Navy,” 
was tried last week in the Thames. The vessel has 
been built by Messrs. Yarrow and Co., of Poplar, 
being one of twenty that the Government has 
ordered of that firm. The trial was, according to 
present regulations, for two hours’ continuous 
steaming at full speed, and during that time, and 
as nearly as possible in the middle of the two hours, 
six runs were made on the measured mile. A mean 
speed of 19} knots was realised, 19 knots being the 
guaranteed speed, with an air pressure in the stoke- 
hold of only 3} in. as shown by the air gauge. The 
boat is 125 ft. long, 13 ft. wide, and 8 ft. deep. She 
has naturally far more accommodation than the 
first-class torpedo boats hitherto constructed, being 
able to berth well a crew of twelve or thirteen men 
forward, whilst there is comfortable room for the 
officers aft. Special care has been taken to pro- 
vide efficient ventilation in the new boats, and it is 
hoped that the great discomfort hitherto found 
when at sea for any lengthened period will be ma- 
terially reduced. There is one tube forward for 
ejecting torpedoes right ahead, and arrangements 
are made for firing four torpedoes from either side, 
or two from one side and two from the other at the 
option of the officer in charge. The number of 
torpedoes carried will be tive, one in the bow gun 
and four in four guns for side firing. It will thus be 
seen that there are five torpedoes all ready to be dis- 
charged at a moment’s notice. This is considered 
a far better arrangement than hampering the boat 
with a number of spare torpedoes, of which none 
will be carried. There will also be two machine 
guns, one being placed on the top of each conning 
tower. There are two conning towers, one forward 
and the other aft. Provision is made for steering 
the vessel from either of these towers, so that should 
one get damaged in action the other will be avail- 
able. The four side-firing torpedo guns are fixed 
two to each conning tower in such a manner that 
they can be made to revolve so as to secure any angle 
of tire, which plan was originated by the authori- 
ties of the Vernon. The impulse by compressed 
air is to be superseded by the simpler and equally 
efficient system of ejecting by gunpowder. The 
engines are of the usual type titted by Messrs. 
Yarrow in vessels of this class, the cylinders being 
144 in. and 26 in. in diameter by 16 in. stroke. The 
boiler is of the locomotive type, and contains the 
usual special features introduced by Messrs. Yar- 
row and Co. for torpedo boat work. The total 
heating surface is 1200 square feet and the grate 
surface 30 square feet. The indicated horse-power 
on trial was not accurately obtained, but is esti- 
mated at 700, the steam pressure being 123 Ib. and 
the engines running at 376 revolutions a minute. 
It was noticeable that throughout the two hours’ 
trial the speed of the engines only varied within 
the small limits of 14 per cent. more or less than 
376. It is estimated that sufficient coal can be car- 
ried for a continuous run of 2000 knots at a speed 
of ten knots an hour, the bunkers holding about 
twenty-three tons. This most recent addition to 
our torpedo fleet would undoubtedly prove a very 
formidable antagonist at sea, being sufticiently 
powerful to operate in any reasonable weather. She 
is the result of the accumulated experience of 
several years, and the country is to be congratulated 
in having got her and her sister vessels well to 
the fore before they are actually wanted. 


LIGHTHOUSE ILLUMINANTS. 

The Trinity House Committee have published 
the first part of their report upon the relative merits 
of electricity, oil, and gas, as lighthouse illumi- 
nants. The Trinity House took up the question at 
the suggestion of the Board of Trade after the 
death of the unfortunate Illuminants Committee. 
From their own number they selected a special 
committee consisting of Captain Sydney Webb, 
Captain E. P. Nisbet, Messrs. C. G. Weller, G. C. 
Burne, G. R.Vyvyan, Admiral Sir Leopold M‘Clin- 
tock, and Mr. John Inglis. Mr. E. Price Edwards, 
was appointed secretary to this Committee. Sir 
James N. Douglass was instructed to make the 
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arrangements for exhibiting the experimental lights ; 
Mr. Harold Dixon, M.A., of Balliol College, un- 
dertook the photometric investigation, while aid 
was rendered by Mr. Thomas Stevenson, M. Inst. 
C.E. ; by Dr. R. S. Ball, F.R.S. ; by Mr. A. Vernon 
Harcourt, F.R.S.; and by Professor W. Grylls- 
Adams, F.R.S. The South Foreland was chosen 
as the site of the experiments, and three towers, 
marked A, B, C, were erected and appropriated 
respectively to electricity, to Mr. Wigham’s gas 
apparatus, and to oil with occasional gas lights. 
The towers were separated from each other by a 
distance of 180ft., and each was surmounted by a 
lantern having five sides glazed towards the north 
and four towards the south. Each lighting system 
was adapted to be shown in multiform arrangement, 
ie., with lights placed vertically one above the 
other. For gas, provision was made for showing 
four such lights, while for the electric and oil 
systems provision was made for three lights. In 
A and C, lanterns of 19ft. height were employed, 
and in B one of 17ft. Inside the lanterns were 
portions of lenticular apparatus of two kinds—one 
adapted for showing a periodic revolving beam, and 
the other for a continuous fixed light. One of the 
reasons for selecting the South Foreland was that 
the adjacent country affords facilities for observing 
the light up to distances of three miles. From the 
towers a line was marked off with posts to the first 
hut, 2144 ft. distant ; a second line ran to No. 2 
hut, 6200 ft. away ; and a third to No. 3, 24 miles 
distant. Observers were stationed every night in 
these huts, and two of the Committee resided 
permanently in a cottage in the neighbourhood. 
For observations at greater distances the services of 
the Coastguard between the North Foreland and 
Dover ; the lightmen on board the Gull, the Good- 
win, and the Varne light vessels; the lighthouse 
keeper at the North Foreland ; pilots and masters 
of vessels navigating in the vicinity ; and the Elder 
Brethren and their officers, were called into requi- 
sition. More than 6000 observations were taken, 
of which 4000 were considered available for analysis, 
and upon the results of these the Committee have 
framed their report, of which the following is an 
abstract : 


1. That the electric light as exhibited in the A experi- 
mental tower at South Foreland has proved to be the 
most powerful light under all conditions of weather, and 
to have the greatest penetrative power in fog. 

2. That for all practical purposes the gas light as exem- 
plified by Mr. Wigham’s multiform system in B experi- 
mental tower, and the oil light as exemplified by the 
Trinity House Douglas six-wick burners in multiform 
arrangement v4 to triform in C experimental tower, when 
shown through revolving lenses are equal, light for 
light, in all conditions of weather ; but that quadriform 
gas is a little better than triform oil. 

3. That when shown through fixed lenses as arranged in 
the oy ig mage towers, the superiority of the superposed 
gas light is unquestionable. The larger diameter of the 


gas flames, and the lights being much nearer to each other | T 


in the gas lantern, give the beam a more compact and in- 
tense appearance than that issuing from the more widely 
separated oil burners. 

4. That for lighthouse illumination with gas the Doug- 
lass patent gas burners are much more efficient and econo- 
mical than the Wigham gas burners. 

5. That for the ordinary necessities of lighthouse illu- 
mination mineral oil is the most suitable and economical 
illuminant, and that for salient headlands, important 
landfalls, and places where a very powerful light is re- 
quired, electricity offers the greatest advantages. 





Tue Viritie MontaGNe.—The dividend of this impor- 
tant undertaking has been fixed for 1884 at 8s. per tenth 
share. A similar dividend was paid for 1883. 


AUSTRALIAN TRANSCONTINENTAL RAILWAY.—The com- 
pletion of tha survey of the Palmerston and Pine Creek 
Railway is the first step towards the c»mmencement of the 
Australian Transcontinental line from the northern end. 
It is announced that the next ministerial programme will 
comprise an Act for the construction of the whole line. 





MInine INSTITUTE OF ScOTLAND.—The summer meeting 
of this Institute was held last Thursday at Kilmarnock. 
The day was pleasantly spent visiting the following works : 
Thomas M‘Culloch and Sons, Vulcan Foundry ; Andrew 
Barclay and Son, Caledonian Foundry ; Dick, Kerr, and 
Co., Britannia Engineering Works ; Glasgow and South- 
Western Railway Company’s Works; Grant, Ritchie, 
and Co., Townholm Engine Works; M. Reid and Co., 
Kilmarnock Forge; J. and M. Craig, Hillhead Brick- 
work and Pottery; Gregory, Thomson, and Co., carpet 
manufactory ; the Glenfield Company and Kennedy 
Water Meter Company; Barclay and Co., Riverbank 
Engine Works. At each work an attendant received the 
party and showed them the different objects, much of 
which, from Kilmarnock being virtually the workshop of 
the colliery districts of the west, were of practical interest 
to the visitors. In the afternoon nearly eighty gentlemen 


dined in the George Hotel, the chair being occupied by 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14, 1885. 


Ong thousand ton lots of steel rails are selling at 27 
dols. A syndicate is to be formed next week to re- 
strict production. The Bessemer mill managers admit 
the necessity because of the backward autumn demand. 
Inquiries were received to day for 5000 ton lots. 
Southern railroad builders are prosecuting work on 
400 miles of road to be completed October 15th. Be- 
tween four and five miles of railroad bridgework are 
to be completed at the same time. The wrought-pipe 
manufacturers are very busy. Their National Associa- 
tion is compact. A new works is to be erected at 
Scottdale, Pa., and new steel works at several points. 
All the mills in the Youngstown district have started 
up, after along dispute over the ‘old rail” clause. 
The rolling mills throughout Western Pennsylvania are 
increasing in orders. The nail strike is stillon. The 
Amalgamated Association withdrew the old rail clause 
and left the matter to be settled with each mill. 
general strike of 15,000 miners in West Virginia, Ohio, 
and Pennsylvania coalfields is imminent. A National 
Miners’ Association is to be formed September 9th. 
General reductions have been made in the western coal 
fields. The strike at the Cleveland Rolling Mills con- 
tinues. The strikers have control. The Cuban ore 
fields are to be further developed, and a company has 
been formed to build rail facilities and open up mines. 
The Lake Superior ores have still further declined in 
price. The copper fields in the same region are worked 
as fully as possible at existing prices. The supply 
could be very greatly increased if prices were 12 or 13 
cents at New York. The exports: continue heavy. 
Lead is firm and active. Tin plates are lower in stock 
and prices are firm. ‘Tin is in good supply and varies 
slightly in price from week to week, but preserving a 
regular average. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 11th inst., the new screw steamer 
Quinta Hermosa, built by Messrs. John Fullerton and Co., 
Paisley, went down the Firth of Clyde for her official 
trial trip. She was built to the order of Marquis de 
Mouroy, of Caceres, Spain, for yachting and trading 
purposes, and is elegantly fitted up under the bridge 
with baths and all modern appliances. Messrs Ross and 
Duncan, Glasgow, supplied the machinery, which worked 
admirably. The speed attained on the measured mile, 
on a mean of four runs, was 114 miles per hour, or 14 miles 
over the guaranteed speed. 


On the following day, Messrs. Hawthorns and Co., 
Leith, launched an iron screw steam tug for the Metro- 
politan Board of Works, London. This is the second 
vessel of the kind built by the firm for the same owners, 
and is intended for the Thames Fire Brigade service. 
She measures 65 ft. by 11 ft. by 9ft., and has a draught of 
water of 6ft. High-pressure twin engines, with 8 in. 
cylinders and 12in. stroke, are being supplied by the 
builders, and they are expected, as in the case of the 
former vessel, to develop a speed of about twelve miles 
an_hour. 





Off Greenock, on Wednesday, the 12th inst., the steam 
hopper dredger Kyle, recently built for the Ayr Harbour 
rustees, was subjected to a thorough test of her powers. 
She has been built by Messrs. M‘Knight and Co., Ayr, 
and supplied with her machinery by Messrs. Fleming and 
Ferguson, Paisley. The Kyle has been designed for lift- 
ing about 1500 tons of spoil per day, and has a hopper 
amidships that is capable of containing about 500 tons. 
The trials began in a bank of sand and clay at a depth of 
22 ft., and were afterwards continued at a depth of 30 ft., 
with the result that about 500 tons of material were 
thrown down the shoots in about three hours. She has 
two pairs of engines of 450 horse-power, in addition to 
her propelling gear, and she can carry her dredgings out 
to sea at a speed of nine miles an hour. Her entire cost 
was between 18,000/. and 19,0007. The trials gave 
every satisfaction to all concerned. 

A steel screw steamer, named the Shieldrake, built 
to the order of the Cork Steamship Company (Limited), 
was launched by Mr. W. B. Thompson, ; Asem on 
the 13th August. She is a vessel of about 1100 tons 
gross, with carrying capacity for about 1400 tons. She 
measures 250 ft. by 32 ft. by 15 ft. 8 in., and has her poop 
deck, bridge deck, and forecastle deck 106 ft., 28 ft., and 
47 ft. long respectively. Her engines, which are of the 
compound surface-condensing type, are nominally of 160 
horse-power, the cylinders being 29 in. and 57 in. in dia- 
meter respectively, with piston stroke of 48in. They 
are expected to drive the vessel at a high rate of speed. 
Steam will be supplied at a working pressure of 90 lb. per 
square inch from a double-ended steel boiler—that for the 
cranes, winches, &c., being obtained from a donkey boiler 
placed on deck. 

The Black Pearl, a magnificent steam yacht, measuring 
160 ft. by 26 ft. beam, with draught aft of 11 ft. 6 in., 
was launched last Saturday morning from the yard of the 
Culzean Shipbuilding Company, Ayrshire (Mr. William 
Fife, Jun., manager). She has been built for the Earl of 
Pembroke, and is being supplied with engines by Messrs. 
Rankin and Blackmore, Greenock. To fit her for sailing 
purposes she will be provided with extra heavy spars. 


A| day, the 18th August. 


35 ft. by 8 ft. by 4 ft. 3in., was launched on Saturday, 
the 15th inst., by Messrs. Marr Brothers, Leith, the owner 
being Mr. W. Strang, Edinburgh. She met with some 
damage in the launching, but that was speedily repaired, 
and she was enabled to leave for Alloa in the afternvon 
on her trial trip. 

Messrs. A. M‘Millan and Sons, Dumbarton, on the 17th 
August, launched a fine iron barque of about 1370 tons 
net register, and named the Bowman B. Law. She 
measures 232 ft. by 36 ft. 9in. by 21 ft. 9in., and has been 
fitted out in the most complete manner. One special fea- 
ture of her equipment is the use of sails made of cotton 
canvas which was manufactured at Yarmouth, Nova 
Scotia, at which port she is owned by Messrs. William 
Law and Co. She will bethe first iron vessel registered 
at that port, which is famed, however, for the number 
and size of its wooden vessels. 





An iron screw steamer measuring 45 ft. by 10ft. by 
5 ft. 8in. was launched at Blackhill Dock, Monkland 
Canal, near Glasgow, by Mr. W. S. Cumming, on Tues- 
She is intended for towing pur- 
poses, for which she is specially fitted up. Her engines 
have cylinders of 7 in. and 13 in. in diameter, respectively, 
and were constructed by Mr. William Kemp, Govan. 
They indicate about 55 horse power. This vessel is second 
of two similar in all respects which have been constructed 
by Mr. Cumming. 





On the same day Messrs. Mc Knight and Co., Ayr, 
launched a steel barquentine, named the Linda Park, and 
built to the order of Messrs. James Valentine and Co., 
Belfast. She measures 150 ft. by 26 ft. by 13 ft., and has 
a deadweight carrying capacity of 613 tons. 


The Scout, the first of the ocean-going torpedo cruisers 
building for the Admiralty by Messrs. James and George 
Thomson, of ydebank, underwent her preliminary 
builders’ trial on Thursday the 20th August, and the 
results attained were considered to be highly satisfactory 
by the Admiralty officers who were on board, one of whom 
was Mr. James Dunn, Chief Constructor. The. speed 
realised was 17} knots per hour, while the power which 
was developed by the engines was greatly in excess of 
what was guaranteed in the contract. She is fitted with 
S. Baxter and Co.’s patent capstan fittings, the capstan 
being the latest type and fitted with a frictional brake 
similar to that on H.M.S. Benbow, &c., for veering cable 
and protection to the men at the bars. 

The London and Glasgow Engineering and Shipbuild- 
ing Company (Limited), Glasgow, on the 22nd August, 
launched a very handsomely-modelled steel screw steamer 
named the Lu Sang. She has been built to the order of 
the Indo-China Steam Navigation Company (Limited), of 
London, and is a vessel of about 1800 tons gross. She 
measures 250 ft. by 36 ft. by 16 ft. to main deck. In 
addition to having extensive carrying facilities, she is 
fitted with superior first-class passenger accommodation, 
suitable to the company’s trade. “he vessel is being 
supplied by her builders with engines of the triple-expan- 
sion type of about 180 horse power nominal. 





Messrs. Russell and Co., Port-Glasgow, on Monday, 
the 2ith August, launched a finely-modelled iron sailing 
ship, barque-rigged, of 1120 tons register, named the 
Dundale. She measures 216 ft. by 35 ft. by 21 ft., and is 
guaranteed to carry a deadweight cargo of 1800 tons. She 
has been built to the order of Messrs, James Dunn and 
Sons, Glasgow. 


On Monday, the 24th. inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull aniron screw tug named the Alexandra, 
built to the order of the Hull, Barnsley, and West Riding 
Junction Railway and Dock Company. The vessel, 
which is intended for working in the new (Alexandra) 
dock at Hull, and for general towage purposes, is 72 ft. 
long by 16 ft. 6in. beam by 8 ft. 6 in. im. She hasa 
cast-steel rudder of large area made by Messrs. W. Jessop 
and Sons, of Sheffield, and a large steam fire engine and 
salvage pump fitted in the engine-room with suitable con- 
nections on deck. She will be fitted by the builders with 
their triple compound three-crank engines having cylinders 
sr in., 17 in., and 30 in. in diameter by 21 in. stroke, which 
will be —— with steam of 150 lb. pressure from a 
steel boiler having two of Fox’s corrugated furnaces. 


The s.s. Ban Whatt Hin, lately built and engined by 
Messrs. Blackwood and Gordon, Port-Glasgow, for 
Messrs. E. Boustead and Co., London, and contracted 
for through Messrs. Thomas Skinner and Co., Glasgow, 
went down the Clyde on her official trial trip on the 25th 
inst., attaining a speed of 104 knots at the Wemyss Bay 
measured mile. This steamer is 170 ft. by 25 ft. by 10ft. 
3in., with compound surface-condensing engine of about 
85 horse-power, and carries 440 tons deadweight on 9 ft. 
Gin. mean draught. The hull and machinery have been 
superintended during construction by Messrs. MacNicoll 
and Co., of Glasgow. 





On Tuesday afternoon Messrs. C. S. Swan Hunter 
launched from their shipbuilding yard at Wallsend-on- 
Tyne an iron screw steamer of the following dimensions : 
Length, 260 ft.; breadth, 35 ft.; depth moulded, 19 ft. 
3in. The engines are on the triple-expansion surface- 
condensing principle by Messrs. Blair and Co., Limited, 
Stockton-on-Tees, and capable of indicating about 900 
horse-power. As she left the ways the name of Cabo 
Trafalgar was given by Miss Grace, of Selby. This vessel 
has been built to the order of Messrs. Ybarra and Co., of 
Sevilla, under the superintendence of Seiior Omilio 








Mr. J. S, Dixon, M.E., president. 


A new steam yacht, named the Elfin, and measuring 
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MISCELLANEA. 
THE latest piece of Vandalism is a proposed railway to 
the top of Mont Pilatus. 


The Antwerp Exhibition is to remain open till the 15th 
of October next. 


Numbers of iron camel tanks which have just come 
home from Suakim are being shipped once more for Egypt. 


The Tariff Committee of the Telegraph Conference has 
accepted the proposals made for reducing the scale of 
international telegraph rates. 


The Isle of Wight Railway Company have decided to 
pay a dividend of 2 per cent. per annum, against 14 per 
cent. in the corresponding pericd of 1884. 


The Monarch, which was recently paid off into the 
Chatham Steam Reserve, is to be prepared for a two years’ 
cruise with the Channel Squadron. 


On Tuesday evening one-fourth of the houses in Charles- 
town, South Carolina, were unroofed by a hurricane. 
The damage is reported to amount to 1,000,000 dols. 


The number of visitors to the Inventions Exhibition 
for the week ending Saturday, August 22, was 137,089. 
Total since the opening 2,299,337. 

The half-yearly report of the Cockermouth, Keswick, 
and Penrith Railway Company recommends a dividend of 
1} per cent. 

Within the last few days the work of enlarging the 
= chapter-house in St. Paul’s Churchyard has been 

egun. 


Messrs. Sampson and Co., leather belting manufac- 


turers, of Manchester and Stroud, have been awarded a 
‘**gold medal” for their main leather driving belts. 
The changes to be made in the constitution of the 


Reserve Squadron will make the fleet employed on coast- 
= duty the most powerful that this country has ever 
ad. 


The Times states that the Russian squadron stationed 
in the Gulf of Finland will go through a course of 
manceuvres off Helsingfors between the 25th and 29th 
inst., in which the land forces will probably co-operate. 


The twin screw steamer India, recently purchased by 
the Admiralty and built for towing on the Hooghly, 
made a trial trip at Dundee last week. She mounts four 
guns and will be the most powerful tug in the Navy. 


The Keighley and Worth Railway has been transferred 
to the Midland Company, the latter company having 
undertaken to pay the six per cent. less income-tax divi- 
dend upon the undertaking in perpetuity. 

The International Congress on Commercial Law, at 
Antwerp, will begin on the 27th of next month. It will 
be divided into two sections—on maritime law, and on the 
law in regard to bills of exchange. 


Orders have been received at Sheerness Dockyard di- 
recting the Comus, 14, steel corvette, 2380 tons, 2450 
horse-power, to be provided with the fittings for firing the 
Whitehead torpedoes. 


The Congress on International Law, at Hamburg, 
passed a resolution that governments should inform each 
other of any interesting fact resulting from official in- 
quiries into the causes of maritime disasters. 


The Bombay Gazette announces that the Secretary of 
State for India has sanctioned the establishment in India 
of a military college, constituted on somewhat the same 
plan as the Royal Military College at Sandhurst. 


The Colossus went out of harbour on Wednesday morn- 
ing for her gunnery trials, but owing to certain defects in 
the gun mechanism the trial of the aft turret guns was not 
concluded before dark. 


Between 200 and 300 members of the Midlands Fire 
Brigades Association, visited the head-quarters of the 
Metropolitan Fire Brigade at Winchester House, South- 
wark-bridge-road, to inspect the system upon which is con- 
ducted the fire extinguishing of the metropolis. 

A notification received at Chatham Dockyard directs 
that arrangements are to be made for the storage of a 
larger class of torpedo boats than those hitherto con- 
structed, it being intended to build some of about 200 ft. 
in length with a corresponding increased displacement. 


A number of vessels are plying between Woolwich 
Arsenal and the forts protecting Chatham, Portsmouth, 
Hilsea, Gosport, and Plymouth, in the conveyance of 
surplus railway material, water pipes, pumping stations, 
&c., brought back from the Soudan. 

The half-yearly report of the Penarth Harbour, Dock, 
and Railway Company to June 30 last states that a divi- 
dend is proposed for ie half-year at the rate of 5/. 5s. 
per cent. perannum. The work of the dock extension is 
complete as regards any work to be executed by the con- 
tractor. 


Official intimation has been received at the Royal 
Arsenal that itis not intended for the present to carry the 
railway extension in Upper Egypt further than Akasheh. 
Railway engines and trucks for this line are being sent 
from Woolwich to Victoria Docks for shipment to Upper 
Egypt. 

Messrs. Cordner, Allen, and Co., Limited, have issued 
a price list of electrical apparatus, lifts, hoists, water 
softening apparatus, &c. It includes accumulators, bat- 
teries, dynamo machines, steam engines, galvanometers, 
lamps, pulleys, shafting, counters, and other requisites for 
electrical work. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended August 16 





amounted, on 15,204 miles, to 1,315,506/., and for the 
corresponding period of 1884, on 14,9844 miles, to 
1,319,227/., an increase of 2194 miles, or 1.4 per cent., and 
a decrease of 3721/., or 0.2 per cent. 


Professor W. Crookes, F.R.S., Dr. W. Odling, F.R.S., 
and Dr. C. Meymott Tidy, reporting on the quality of 
samples of the water supplied to London last month, state 
that they have analysed 189 samples collected from the 
mains of the seven en water companies deriving 
their supplies from the Thames and Lea, and “ the whole 
were found to be perfectly clear, bright, and well filtered.” 


The report of the directors of the Metropolitan District 
Railway Company for the half-year ended June 30, states 
that the revenue account shows a profit of 107,235/., 
against 119,219/., and the net revenue, after paying the 
interest on debentures and debenture stock, as well as the 
several rent charges, leaves a balance of 15,167/., which 
will enable a dividend at the rate of 2 per cent. per annum 
to be paid on the preference stock, 


The dockyard authorities at Sheerness have thoroughly 
surveyed the twin screw steamer Traveller, which was 
purchased out of the late vote of credit for conversion 
into an armed tug for service with the Mediterranean 
fleet. It has been found that a large expenditure of 
money will be necessary to adapt the vessel for the pur- 
pose, as the parts where it is proposed to mount her with 
guns will have to be considerably strengthened. 


The fourth ordinary general meeting of the shareholders 
in the Falcon Engine and Car Works (Limited) was held 
on Tuesday, The net result of the year’s working, after 
providing for doubtful debts and possible losses, had been 
a clear profit of 7030/., which was increased by the balance 
brought forward to 70711. After putting aside 1250/. for 
depreciation, there was sufficient to pay the full dividend 
of 7 per cent. on the preference shares. 


At a Town Council meeting of the corporation of Edin- 
burgh, held on the 19th instant, it was resolved unanimously 
to purchase the Shand, Mason, and Co.’s small-size steam 
fire engine that obtained the gold medal, first award, at 
the International Inventions Exhibition. Some slight 
modifications for special use in Edinburgh are required, 
which are to be carried out under the direction of Mr. 
Wilkins, the firemaster. 


Experiments have recently been made to test a new 
portable battery which has been designed to take the 
“mens of a dynamo machine for photographing the bore of 

eavy guns. The experiments were to try the battery 
and a dynamo in competition. Two 8-in. guns were 
placed side by side, and photographs were taken of their 
interiors by both processes, the results, as far as could be 
judged by a cursory view, being equally satisfactory. 

Upwards of 4000 workman employed at the ordnance 
and engine works of Sir. W. G. Armstrong, Mitchell, 
and Co., Elswick, Newcastle, have given one week’s 
notice of their intention to leave work. The subject of 
the dispute is the conduct of two of the managers, Mr. 
MacDonnell, general manager, and Mr. Brown, manager 
of the engine works. The men allege that for some time 
past they have been subjected to harsh and arbitrary 
treatment by these gentlemen. 

William Fraisse, a distinguished Swiss civil engineer 
and politician, died a few days ago at Lausanne, in his 
eighty-fourth —. He carried out the great Durana 
Canal for supplying the city of Marseilles with water, and 
planned the fine aqueduct of Roquefavour. He super- 
intended the construction of the entire system of the 
Western Swiss Railway Company. Other important 
works in which he took part were the connection of the 
waters of the Jura, the Orbe, the Broye, and of the Upper 
Rhine in the cantons of Graubiinden at St. Gallen. 


Messrs. Durham, Churchill, and Co., who exhibit in 
Group 4 at the Inventions Exhibition, have a notice 
posted on their stand, to the effect that they have de- 
clined to accept the silver medal awarded to them for their 
marine engine governors on the ground that the gold 
medal was awarded to an apparatus which they allege 
was introduced to the Exhibition only towards the end of 
July, and to which no reference is made in the official 
catalogue. We shall doubtless have occasion to refer to 
this matter again. 


Messrs. Holme and King, the contractors for the Great 
Eastern Railway Company’s new line through maae9 9 
to Wickford, have commenced operations at Shenfield, 
near Arnold’s Wood, and last week a number of navvies 
were employed near the Union-house, Billericay, in clear- 
ing the ground at the side of the proposed station. The 
contractors employed by the London, Tilbury, and South- 
end Railway Company are actively proceeding with the 
construction of a line from Barking to Pitsea, which will 
pass through Laindon by Bassildon. 


The action of a fire serving to extinguish itself at the 
recent glue factory and tannery fire at Bermondsey, is 
paralleled by several similar instances in America. A fire 
in a closet in the cathedral building in Boston melted a 
lead water pipe, which in turn extinguished the fire. A 
similar instance of a fire melting alead water pipe occurred 
in Philadelphia ; but 2 rhdre remarkable instance is cited 
in Chester, U.S., where a number of tin pails were filled 
with water, and hung up to detect any signs of leakage ; 
a sharp fire melted the solder, and as the pails fell from 
their handles, the water was splashed upon the fire. 


The Lords of the Admiralty have given to Messrs. Sie- 
mens Brothers the order to light the following ironclads : 
viz., the twin-screw turret-ship Edinburgh, of 9150 tons 
and 7520 horse-power ; the barbette war-ships Warspite 
and Impérieuse, each of 7390 tons and 8000 horse-power ; 
the Collingwood, barbette ship of 9150 tons and 9570 
horse-power ; and the Rodney, barbette ship, of 9700 tons 





LL 
and 9600 horse-power. These vessels are to be lighted 
throughout with incandescent lamps, and are to be fitted 
with search lights. The current in each ship will be sup- 
plied by three independent dynamos, each coupled 
direct to a Willans central valve compound engine 
capable of indicating 35 horse-power at 400 revolutions, 


The torpedo ram Polyphemus left Portsmouth on Mon. 
day morning, under the command of Commander Gallway 
for Portland. Since her return from the evolutionary 
cruise, dummy boats, representing in plan, profile, and 
dimensions a first and a second-class torpedo boat, have 
been built at the dockyard, and it is intended to conduct 
experiments at Portland with the object of determining 
with their aid the comparative effect of quick-firing and 
machine guns under practical conditions. The targets 
will be moored at known distances, and as the Polyphemus 
steams past them at full speed she will engage them with 
her Nordenfelt and Hotchkiss guns, the number of hits 
and resulting damages being afterwards ascertained by 
observation. 


Messrs. Merryweather and Sons, of Greenwich, have 
just issued a large and handsome sectional catalogue de- 
voted especially to fire mains and water supply. It is very 
profusely illustrated, and contains a number of examples 
of arrangements of fire extinguishing apparatus, as carried 
out in existing mansions, theatres, mills, &c. Pumping 
engines, pumping stations, and the various details of 
water supply for small districts, and for large private and 
industrial establishments, are also included in this cata- 
logue, as well as an almost infinite variety of objects 
manufactured by Messrs. Merryweather and Sons, in 
connection with this part of their business. We may add 
that this extensive catalogue is extremely well arranged 
and printed. 


A new explosive, known as hellhoffite, which has been 
invented by Hellhoff and Gruson, has been subjected to 
comparative trials at St. Petersburg together with nitro- 
glycerine and ordinary gunpowder. It is a solution of a 
nitrated organic combination (naphthaline, phenol, 
benzene, &c.), in fuming nitric acid. In preparing the 
hellhoffite tried in the experiments, bi-nitro-benzene, a 
solid inexplosive, and badly burning body, was used. The 
result of the trials was to show that hellhoffite possesses 
the following advantages : 1. In igniting it with ful- 
minate of mercury it acts more soneuiale than nitro- 
glycerine. 2. It may be stored and transported with 
perfect safety as regards concussion, as it cannot be ex- 
ploded either by a blow or a shock, nor by an open flame, 
On the other hand, it has the following disadvantages : 
1. It is aliquid. 2. The fuming nitric acid it contains is 
of such a volatile nature that it can be stored only in per- 
fectly closed vessels. 3. It is rendered completely inex- 
plosive by being mixed with water, and can consequently 
not be employed for works under water. 


Plans have been prepared for three fast cruisers for the 
United States Navy. The Inconstant, Mersey, and Scout 
types of the British Navy have been taken as models to 
work from. The cruiser designed after the Inconstant 
is to be one of 5000 tons, with a speed of 18 knots an hour. 
She is to be 340 ft. long between perpendiculars, and 
356 ft. over all. Her breadth will be 48 ft., her depth 
to the top of the main deck beam 25 ft., and her mean 
draught of water 19 ft. 6 in., and a displacement of 5000 
tons. Her — (of a maximum horse-power of 7700) 
will be of the horizontal compound type, and work a twin 
screw. There will be fourteen boilers, each of a diameter 
of 12 ft., and 10 ft. 6 in. long. She will have a battery of 
four 8-in. breechloading rifled gunsin half turrets, two for- 
ward and two aft. Her broadside armament will consist of 
twelve 6 in. rifled guns, six on each side. She will also 
carry eight Hotchkiss and three Gatling guns, besides a 
regular torpedo boat outfit, and search light. The cruiser 
is to carry 850 tons of coal, which is considered sufficient 
for five fulldays’ steaming. She will cost 1,500,000 dols. 
The second cruiser will resemble the Mersey class. She 
will differ but little from the one already described, except 
in her measurements, as she is to be only of 3700 tons 
displacement. She will be 325 ft. over all, 46 ft. beam, 
and 23 ft. 6 in. depth of hold. Her mean draught of water 
will be 18 ft. se engines will be 5500 horse-power. 
Her armament is to consist of two 8-in. barbette guns 
forward and one gun aft ; four 6-in. rifled guns placed in 
half-turrets, two forward and two aft ; six 6-in. rifled guns 
for broadsides ; six Hotchkiss and two Gatling guns. Her 
torpedo and electric outfits are to be the same as those of 
her larger consort, and her stores of coal are to carry her 
the same distance in the same time. The third vessel is 
to be of 1600 tons, and identical with the British Scout 
class. She will havea length of 225 ft., 35 ft. beam, and 
19 ft. depth of hold. The aggregate horse-power of her 
engines is to be 3500. She is calculated to attain a speed 
of 164 knots, and intended to be used more asa torpedo 
boat than a cruiser. Her armament is to consist of six 
6-in. rifled broadside guns, eight machine guns, and torpedo 
gear. All the cruisers are to be built of steel. 





GRAVING Dock aT Port ADELAIDE.—For some time past 
Mr. H.C. Fletcher has been engaged in constructing a 

aving dock at a bend in the Port Adelaide river, at 

irkenhead. The work is being carried on steadily and 
the dock is now assuming definite proportions, 


THE GERMAN Patent Orrice.—The estimates allowed for 
the German Patent Office for the ensuing year are 35,815/., 
and there will be a considerable surplus. In spite of this 
the official force is small and poorly paid, and it has been 
found necessary, in order to do the heavy amount of work 
which the examination of technical literature involves, to 
appoint 22 technical assistants. 
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CENTRIFUGAL PUMPING ENGINES. 
(Concluded from page 125.) 
In 1883 an Italian engineer, Signor Cuppari, of Pisa, 


stations, the author was enabled to collect and 
tabulate a mass of most interesting information on a 
very important subject. 
‘ no undue —— 

after having spent eighteen months studying the | we gather from 


Signor Cuppari has clearly 
towards centrifugal pumps, and yet 
is figures that, from 1875 to 1881, the 


hydraulic works of Holland, published a most interest- | centrifugal pumping engine has been steadily advanc- 
ing account of the ‘‘ Practical Results obtained from | ing in favour, has been more extensively adopted, 














RESULTS OF TRIALS OF PUMPS FOR THE DRAINAGE OF THE Fos BASIN. 

















Pump No. 1. | Pump No. 2. 
. ‘8. re ss pea, 7 , 
DESIGNATIONS 1 —— Definitive a og ‘Definitive OBSERVATIONS. 
wit Trials. ry | Trials, 
Trials. Trials. | 
—_$_$$——$—$—$—$—— | | 
Duration of trials. . + 4hours | Shours | 8 hours | 8 hours | Note.—The pumps are centrifugal pumps, by the firm 
Mean pressure in the boiler 86 lb 85 lb. | 85lb. | 85.51b. | of John and Henry Gwynne, London, having suction 
,, vacuum in the condenser 26,31 in. | 26.5 in. | 27.2 in. | 26.5 in. pipes 30 in. in diameter, and each driven directly by a 
number of revolutions per | } compeund horizontal engine, with cylinders side by side, 
minute .. + .. +» 104.5 144.20) 1112 | 1141 and jet condensation, 
Mean thickness of sheet of water cecal is Al Sl : To determine the work of the engine, diagrams were 
on crest of weir.. . -- 10.26 in. | 10.3 in. | 10.43 in. | 10,22 in. | taken every fifteen minutes, and at the same time were 
Maximum lift of water 52.37 5, 70.93 ,, | 56.28 ,, noted : The pressure in the boilers ; the vacuum in the 
Minimum ,, ” 47.37 ,, | 61.06 ,, | 51.69 ,, | condenser ; the revolutions of the engine measured by a 
Mean mer ” + -» 49.78 ,, , 65.75 ,, | 54.26 ,, counter ; the level of suction channel, and that of the 
Mean delivery of pump per . ee | delivery channel, which were indicated by floats, with 
second .. eee as +. 235.11 gal. 237.54 gal. 241.16 gai. 233.22 gal.! pointers moving on carefully marked rules or scales. 
Mean indicated work in small ie S For calculating the delivery, a weir or notch of the 
cylinder .. as + +» 15,302 18.772 17.138 19.416 | submerged kind, perfectly dimensioned to 9.84 ft. long, and 
Mean indicated work in large . é 1.312 ft. high, of the Boileau type, had been constructed 
cylinder .. = + -- 18,32 22.75 19.157 20.611 | on a dam thrown across the discharge channel, and every 
Total mean work shown on the ? five minutes the height of water of the crest of the weir 
piston = 1.HP. —_ -+ 33.622 41.522 36.295 40.027 | was noted. From thisthe ‘‘ charge” or head in the weir 
Mean effective work in water F - was deduced from Boileau’s table for a weir of absolutely 
raised = W.HP. -. ++ 18,005 24.03 20.13 22.716 | similar proportions. The delivery was then calculated, 
Useful effect in terms of effective taking as a co-efficient that given by the formula of 
work in water raised, divided Boileau. To the over weir discharge was added a con- 
by work shown on pistons stant quantity of 13.64 litres (3 gallons) per second, 
W.HP. 535 BT9 55 567 which was known by preliminary experiments to repre- 
LHP. : sent a constant loss in the delivery channel owing to 
Consumptien of coal per hour escapes through the dam, and in filtration through the 
and per effective horse-power in sub-soil. 
water raised. (CoalperW.HP.) *5.05 lb. 4.21 1b. 4.46 Ib. 4.37 Ib. Steam was supplied by a boiler, with removable fur- 
Consumption of coal per I.HP. nace, of the Thomas and Laurens type, with steam cham- 
perhour. (Coal per 1.HP.).. *2.7 ,, 244 ,, 2.47 ., 2.4 .. ber above and heating chamber below in which the power 
Consumption of steam per I.HP. of evaporation had been ascertained (ia the preliminary 
perhour, (SteamperIHP. 22.38,, | 20.32,,  20.66,, 20.67 ,, | trials) to be 8.29 Ib. to 8.367 Ib. of steam per pound of 


coal, 

The trials were made with Anzin briquettes, showing 
6 per cent. of cinder,for the pump No. 1, and with “ Nixon’s 
navigation ” English coal for the pump No. 2. 


* After the preparatory trials of pump No. 1, during which the draught of the chimney had been very bad, it was discovered 
that tne lower heated flue had been partially obstructed by water which had entered, and further that there had been some passige of 
steam through the cylinder jackets. These two causes explain the excess of fuel consumption, and the diminution of duty observed 


in this trial. 


The guarantee given by J. and H. Gwynne to the owners of the machinery was as follows: 1 
2. That the consumption of steam shall be between 201b. and 241b. English per indicated 
3. That for each cubic metre or 1000 kilogrammes of water raised 1 metre high, the consumption of steam 
Converting the quantities given in the Table to the same denominations as those given in the 
guarantee, for the purpose of comparison, the results are as follows : 


Preparatory Trial. 
Pump No. 1 


60 to 70 cubic metres of water per minute. 
horse-power per hour. 
shall not exceed .0718 kilogrammes. 


64.09 


Cubic metres per minute 
22.38 Ib. 


Steam per indicated horse-power .. 
cubic metre raised 1 metre 


.0703 kilogs. 


That each pump shall raise from 


Preparatory Trial. Definitive Trial. 


Definitive Trial. 
i Pump No. 2. 


64.7 65.73 63.57 
20.32 Ib. 20.66 Ib. 20.67 Ib. 
059 kilogs. -0627 kilogs. -0621 kilogs. 


Norr.—Each pump is capable of passing much more than 65 cubic metres per minute, but this quantity is probably an economical 


delivery for a pump of the proportions chosen. 
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the various Water Raising Machines” in that country. | 
A short abstract from this work, translated and pre- 
pared by Mr. Thelwell, will be found in the Proceed- 
ings of the Institution of Civil Engineers, 1883-84, 
vol. xxv. With ample time at disposal to make ac- 


quaintance with Dutch engineers, to observe the pump- 


ing machinery in every-day work, and to analyse the 
records which are kept at all the important pumping 
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and has cost less for installation per W.HP. than 
any of the other types of water-raising machines, 
such as scoop wheels, screws, and piston pumps. In 
comparing average relative efficiencies, Signor Cuppari 
puts centrifugals after piston pumps and scoop wheels, 
nevertheless, it is found curiously enough, on examin- 


cible” centrifugal pumping engine provided in 1880 by 
J. and H. Gwynne, for the Bultewijker Polder, near 
Amsterdam. This engine was carefully tested in 1881 
by Mr. Elink Steck, engineer of the Haarlemmermeer 
drainage, and the figures are given in detail by Signor 
W.HP. 
I.HP. 
found to be .583 to .587, and that the consumption of 
German coal was 2.37 kilogs. or 5.2 lb. per W.HP. per 
hour. In specifications of drainage machinery it is 
usual in Holland to stipulate that the coal used per 
W.HP. per hour shall not exceed 3.0 kilogs. or 6.6 lb. 
The actual consumption is, with few exceptions, 
greater, and 2.37 kilogs. per W.HP. may be taken, as 
we have said, to be the very best performance up to 
1881. The motor is a single cylinder condensing 
engine, the lift is 14 ft. to 15 ft., and the water has 
also to traverse about 40 yards of piping, for the fric- 
tion of which no allowance is made. 
Similar experiments were made at Bijlmermeer also, 
near Amsterdam, in 1883, to test the ‘‘ Invincible” 
centrifugal compound pumping engine, raising 70 tons 
W.HP. _ 
paid 
-613, and the German coal used per W.HP. being 2.12 
kilogs., or 4.67 lb. Thecapacity of the pump and the 
lift being practically the same as for the engine tried 
in 1881, a small but distinct improvement in efficiency 
is observed in the later engine. The coal consumption 
is also considerably lower, due in part to the use of a 
more economical type of motor. This consumption 
might have been lower still had the boilers been more 
correctly proportioned to the average work. Twoare 
provided ; one is just too small, while two are much too 
large to supply the engine. In the latest trials at Fos 
with which we are more immediately concerned, the 
efficiency with lifts of 4 ft. to 5.5 ft. is but little in- 
ferior to that previously obtained with lifts of 14 ft., 
while the coal consumed is less, viz., about 2.0 kilogs. or 
4.41b. per W.HP. Messrs. Gwynne state that with 
the more usual lifts of 12 ft. to 16 ft. they can now 
guarantee an efficiency of .65 to.70. The latter figure 
doubtless approaches very nearly the maximum attain- 
able with this arrangement of pumping machinery, 
seeing that the engine can only transmit a percentage 
of its indicated power to the pump spindle, and that a 
certain amount of slip in the pump itself is inevitable. 
In Italy, considerable attention has for many years 
been given to drainage machinery, and during the pre- 
sent session of the Institution of Civil Engineers, a 
paper was presented by Mr. T. R. Guppy, M.LC.E., 
giving an account of a pair of centrifugal pumping 
engines erected by his firm at Fondi, Southern Italy, 
The lifts at Fondi, 5 ft. Sin. to 6ft. 6in., are more 
favourable than at Fos, in other respects the two sets of 
machinery may be very fairly compared, the capacities 
and proportions of the pumps being nearly alike. The 
trials of Mr. Guppy’s pumps were conducted by Italian 


Cuppari. It is enough here to say that was 


per minute 14.7 ft. high, the results being 


and HP. was found to be 
.47, while the coal used per W.HP. per hour was 
6.12 lb. The efficiency is thus about ten per cent. 
lower than that of the ‘‘ Invincible” pumping engines, 
the coal used per W.HP. is about 40 per cent. greater 
than for J. and H. Gwynne’s compound engines, or 
about 18 per cent. greater than for the ‘‘ Invincible” 
single-cylinder ‘‘ cut-off” engines. The latter com- 
parison is a proper one, the pumps at Fondi being 
each driven by a single-cylinder jet-condensing engine 
with early cut-off. 

In ENGINEERING, vol. xxxvii., February 15, 1884, 
page 138, will be found notes on a trial of a vertical 
spindle centrifugal pump, made and experimented on 
by Messrs. Simpson and Co. In this case the average 
efficiency cf the pump alone, orat least after some 
allowance had been made for engine friction, was 
found to be with lifts of 6.5 ft. to 12 ft., about .372, 
the maximum efficiency being .41. It is singular that 
engineers should cling to the crude vertical spindle 
pump, when results so much better can be obtained 
with more scientifically designed machines, occupying 
smaller space and costing very much less for founda- 
tions. The advantages of the horizontal spindle pump 
with a properly formed casing and a direct-acting 
engine are now well known; still there are a large 
number of vertical spindle pumps of the most anti- 
quated type in use at the present day, notably in our 
Government dockyards. It is notorious that the effi- 
ciency of these pumps is very low, and we believe we 
are within the mark in stating, that in no case have 


W.HP. 30 


LHP comes up to 
With such results the waste of fuel must be very great, 
and we can only suppose that this waste is tolerated 
because the machinery is only used occasionally. 
When work has to be carried on night and day, as is 
frequently the case in drainage and reclamation, it is 
most mistaken policy to continue to use inefficient and 
obsolete machinery. Shipowners, millowners, and 
other capitalists, who use much steam power, find that 


Government engineers, 


the authorities found that 








ing the many recorded performances of good examples 
of each type, that the very best is that of an ‘‘ Invin- 


it pays them, from time to time, to replace even fairly 
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good engines by others of the most modern and im- 
proved type. In the same way the expenses of drainage 
would, in many cases, be much reduced by a thorough 
reconstruction of the pumping apparatus. For ex- 
ainple, J. and H. Gwynne’s ‘‘ Invincible” compound 
engine, at Bijlmermeer, in Holland, to which we have 
already referred, was put down in 1882 to replace two 
smaller engines built by the same makers so recently 
as 1877, and in spite of the great cost of reorganising 
the pumping station, the farmers are already reaping 
the benefit of a reduced rate for pumping. Trusting 
the above remarks may be interesting to many of our 
readers we will now glance at the Table. Pumps 
Nos. 1 and 2 are absolutely identical in design and 
dimensions. The trials marked ‘ preparatory” were 
carried out by the engineers of the owners, assisted by 
Mr. Vreedenberg, of the firm of W. C. and K. De Wit, 
engineers, Amsterdam, who have great experience in 
drainage works. The trials marked ‘‘ definitive” were 
carried out by Mr. Dornés, chief engineer to the 
owners, assisted by his own staff. Each trial was 
made on a separate day, and ample opportunity was 
thus given for checking the figures, which will be found 
very constant. As explained in the Table, all figures 
give mean results of observations or calculations, 
made for every fifteen minutes during the trials. It 
is interesting to observe the steady improvement in 
efficiency as the lift rises, thus : 
Lifts = 49} in. 54} in. 
W.HP._ ss os 
LHP. : a 
Glancing at the performance of the engines, the 
average diagrams given in fac-simile, show a distribu- 
tion of steam very nearly perfect. Omitting the results 
obtained inthe first preparatory trial (which was vitiated 
owing to causes given in the Table) the consumption of 
coal is 2.46 lb. per indicated horse-power, a very good 
performance in view of the small size of the engines, 
the total indicated horse-power being 33 to 41, and the 
load rather light. Engines of this class have usually 
to be made rather large for their average work, 
to enable them to pump on a maximum lift, and 
in emergencies to permit of a greatly increased 
delivery of water. Itis fair to call attention to the 
fact that the boilers were not provided by J. and H. 
Gwynne, and that their average evaporative efficiency, 
8.33 lb. per pound of coal, is rather low. The actual 
average weight of steam used by the engines is 20} lb. 
a indicated horse-power per hour, as good a result as 
been obtained with very small powers. Had the 
boilers been able to evaporate 10 lb. of water per pound 
of coal the consumption of fuel would, of course, have 
fallen to about 2 lb. per indicated horse-power. No 
heaters or economisers are used in the boiler flues, the 
feed water passing from the hot-well directly to the 
boilers. The stated amount of steam used includes 
that supplied to the jackets. Altogether J. and H. 
Gwynne are to be congratulated on the performance 
of their machinery, which, as we have already said, is 
much better than has hitherto been recorded or deemed 
practicable by engineers most experienced in low lift 
pumping. Much credit is also due to the experimenters 
for the careful manner in which they have carried out 
their work. Want of space prevents our publishing 
Mr. Vreedenberg’s full report of the preparatory trials, 
We may say, however, that this report gives a detailed 
account of all the preparations for trials, the method 
of measuring the indicated horse-power, the water 
measurements, and all other figures for every fifteen 
minutes throughout the trials. 
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FOREIGN AND COLONIAL NOTES. 


American Lighthouses.—The United States Lighthouse 
Board has approved plans for a compressed gas-lighted 
beacon at Komer’s Shoals, New York, for which 
25,000 dole. were appropriated by Congress last session. 
The beacon will be a skeleton iron structure, 41 ft. above 
low water. 

The Messageries Maritimes.—The dividend of this im- 
portant French steam shipping company for 1884 has 
been fixed at the reduced rate of 1/. per share, or 5 per 
cent. per annum. The company has probably felt the 
adverse effect of the general depression in steam shipping 
during the last few months, 


Victorian Railways.—The revenue of the Victorian rail- 
way department for the year ending June 30, 1885, will, 
it is expected, not fall far short of the estimate of the 
commissioners—viz., 2,200,000. Up to the 28th of May 
the department had paid into the Colonia] Treasury the 
sum of 2,016,264/., as compared with 1,921,215/. for the 
corresponding period of last year, showing an increase of 

5,0002, 

Canadian Pacijic Railway.—Speaking of the progress 
of construction in the Rockies, Mr. Van Horne, general 
manager of the Canadian Pacific Railway, stated recently 
that the line would be completed from coast to coast by 
October 1st this year. The grading proper will be finished 
by the close of August, but the tunnels through the 
Rockies, aggregating about six miles, will delay the com- 
pletion of the line until the time stated. 

Making the Most of Hopper Barges.—The Queensland 
Government proposes so to alter five new or aed barges 
which are being built at Maryborough, that they will be 





available as an additional means of defence in case of 
emergency. The stability of the barges will be increased, 
they will be fitted with twin screws, and the boilers will 
be altered. The alterations will cost 2381/. per vessel. 
Each barge will be constructed so as to carry one 5-in. 
gun forward. 


American Anthracite.—The second geological survey of 
Pennsylvania has just published advance copies of its 
report on the anthracite coal region, giving some in- 
teresting information as to the production and ship- 
ments of 1884. During that year there were 377 produc- 
ing collieries. The total shipments in 1884 were 30,718,293 
tons, and the total production 32,641,499 tons, or about 
1,300,000 tons less than in 1883, More than half the 
total product came from the Lackawanna and Wyoming 
coalfields, while the Pottsville coalfield, which, up to 
1857, produced more than half the anthracite coal sent to 
market, yielded in 1884 less than 10 per cent. of the whole. 
Two-thirds of the anthracite coal mined in Pennsylvania 
is consumed in Pennsylvania, New York, and New Jersey. 
Only 16 per cent. goes to the New England States, less 
than 9 per cent. to the West, and a little over 4 per cent. 
to the South. 


The Italian Navy.—The Morisini is the fifth ironclad 
frigate recently built by the Italian Government. Her 
dimensions are 330 ft. in length, by 128 ft. breadth of 
beam. She is 7 ft. shorter than the Duilio, but 7 ft. 
broader. The Morisini’s draught of water will be 24 ft., 
and her armament will be similar to that of the Italia. 


German Steam Navigation.—The German Reichstag has 
granted a subvention of 200,000/. per annum to Australian 
and Eastern lines of steamers. A branch line is to be run 
between Trieste, Brindisi, and Alexandria. 


Coal in France.—The production of coal and lignite 
in France last year was 20,127,209 tons, as compared with 
21,333,884 tons in 1883. The total of 20,127,209 tons, re- 
presenting the coal and lignite production of last year, 
was made up as follows : Coal, 19,624,718 tons ; lignite, 
502,491 tons. Of the coal extracted in France in 1884, 
9,721,231 tons were raised in the first half of last year, and 
9,903,487 tons in the second half. 


Belyian Metallurgical Industry.—The Thy-le-Chateau 
Blast Furnaces and Forges Company made a rough profit 
last year of 9294I., of which, however, 800/. remained the pro- 
perty of the manager, pursuant to the articles of associa- 
tion. After making the prescribed allocation to the reserve 
fund, the Council of Administration deemed it advisable 
to carry the balance remaining to the credit of 1885. The 
company made 17,036 tons of steel rails and sleepers last 
year, 

German Coal Mining.—Since working operations were 
commenced at the Saarbruck mines 130,000,000 tons of coal 
have been raised from the mines. Of this total 115,000,000 
tons have been raised since 1851, 
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ORDNANCE, FIREARMS, &c. 


11,264. T. Wilson and J. Sample, Newcastle-on- 
Tyne, and W. M. Ward, Blyth. Interlocking Ribbon 
or Wire Coils for Ordnance. (6d. 12 Figs.) August 14, 
1884.—Ribbons or wires of iron or steel are rolled or drawn of such 
sections that each succeeding coil will dovetail or fit into the pre- 
ceding coil in such a manner as to resist the strain tending to open 
the coils longitudinally. Referring to the illustration, which shows 
a preferred form, the inner tube A is chased or screw-cut on its 
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surface to receive the first coil of wire B which has commenced 
toward the muzzle, and is coiled toward the breech, terminating 
against the first step of the step-piece C, which is shrunk on to the 
tube A. All the succeeding coils each commence towards the 
muzzle and terminate at a step of the piece C, where their ends 
are secured, The steps on C are cut to the same pitch as that of 
the coils, so that no filling pieces are required. The coils being 
completed, the outer tubes D and E, which have been tapped to 
suit the section and pitch of the last coil B, are expanded by heat- 





ing, slipped over the coils, and contract, thus finally locking the 
whole series of coils. The outer tube need not be tapped, in 
which case the last coil of wire will be plain on the outer side, 
(Accepted July 14, 1885). 


13,113. H. S. Maxim, London, Machine, &c., Guns. 
(6d. 3 Figs.) October 2, 1884.—The objects of this invention are 
to diminish the noise et by the discharge or explosion, to 
collect the smoke and purify the same before permitting it to 
escape into the atmosphere, and to lubricate the interior of the 
barrel, and thus facilitate the passage of the bullets or projectiles, 
The breech mechanism is operated by the explosive force of the 
powder acting upon the breech block through the medium of a 
viston or plunger and a chamber containing glycerine or other 
iquid, (Accepted July 21, 1885). 


6126. A. J. Boult. London, 
and O. T. Johnson, Milwaukee, Wisc,, U.S.A.) Firearms. 
i4d. 2 Figs.) May 19, 1885.—The gun is bored out of two 
different diameters, the inner or breech bore being of less dia- 
meter than the outer bore, and serving to receive the powder, 
and the outer bore being of the same diameter as and serving 
to receive the ball. The length of this size of the bore is equal 
to or less than the diameter of the ball. It will thus be seen that 
the gun has great strength about the combustion chamber. 
The gun is constructed in two parts screwing together for con- 
venience in transporting. (Accepted June 19, 1885). 


6373. H. H. Lake, London. ((. F. Mannlicher, Vienna.) 
Magazine or Repeating Firearms. (6d. 20 Figs.) May 
23, 1885.—The object is to modify the breech plugs of repeating 
firearms in such a manner that the opening and closing of the 
breeches can be effected by a rectilinear alternating motion of 
the hand; that is to say, the plug is a and not also 
turned as is usual. This motion can be produced while the left- 
hand retains the firearm in firing position without the necessity for 
removing the same from the shoulder. (Accepted July 24, 1885). 


13,476. G. G. Andre, Dorking, Surrey. Explosive Com- 
pounds. (2d.) October 11, 1884.—Equal parts of paratfine, wax, 
and linseed oil are mixed together, the compound so formed being 
mixed with hydrocarbon liquids or bisulphate of carbon. In order 
to cheapen the material, hydrocarbons such as petroleum may be 
added to about four or five times its own bulk. A blasting car- 
tridge consists of a porous envelope which contains powdered salt- 
petre and chlorate of potash as the oxidising ingredients which 
together with the envelope are impregnated with the compounds 
described above. The saltpetre may be omitted from the cartridge, 
(Accepted July 10, 1885). 


12,289. A. Attwood, Ulverston, Lanc. Construction 
of Cartridge Presses. {id. 1 Fiy.) September 11, 1884.— 
Each set of plungers or punches are fixed in separate plates, which 
are provided with bevelled edges planed to fit corresponding 
grooves in the press head. The sliding plates are locked by means 
of T-headed bolts attached to the press head. By these means 
the sets of plungers may be readily changed. (Accepted June 30, 

5). 
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12,613. T. E. Vickers and E, Reynolds, Sheffield. 
Manufacture of Armour Plates. ([2d.) September 19, 
1884.—The mould in which the armour plate is to be cast is pro- 
vided with a partition plate preferably of steel thoroughly cleansed 
by pickling or grinding and tinned. Two charges of steel of 
different qualities are poured into the mould on either side of the 
partition plate respectively. The partition plate becomes united 
to both steels, the whole making up a compound plate or ingot, 
which can afterwards be forged or rolled to the desired thickness, 
The partition plate may be corrugated so as to prevent its buckling 
from unequal heating, or it may be curved and the mould made 
so as to cast an ingot of somewhat greater curvature, such that, 
after rolling the ingot to form a flat plate, the thickness of m: tal 
on each side of the partition plate becomes approximately uniform. 
(Accepted June 30, 1885). 


11,886. J.L. Clark and J. P.Gibbins, London. Sub- 
marine Mines. (6d. 5 Figs.) September2, 1884.—The outer case 
is constructed of two hemispheres, preferably of malleable cast 
iron, bolted together and made water-tight by suitable packing. 
The charge is carried in a square case by means of four angle irons 
in the lower hemisphere, and is secured in position by bolts and 
diagonal crossbars. The charge is of gun-cotton or other explo- 
sive, and is hermetically sealed by means of a sliding lid and 
cement. The under portion of the charge case is fitted with a 
cylinder which projects upwards within the case, and is open 
below where it receives a smaller cylinder fitting within it and 
containing the priming charge which is fired by electricity, the 
circuit closer being so arranged that the mine can be changed at 
pleasure from an clectro-contact mine to an electro-mechanical 
mine, or vice versd, A relay is inserted in the inner cylinder, and 
consists of a magnet wound witha high and with a low resistance 
conductor. By reason of the high resistance the fuzes may be 
tested electrically without danger. The contact piece of the relay 
is so arranged that when a greater current is sent, a portion of the 
current is shunted through the lower resistance. When desired 
to fire the mine, a battery of excessive strength is employed. 
When employing an electro-mechanical mine, the case is provided 
with a firing battery and the usual external contact makers, the 
circuit from the battery to the fuzes being led away from the mine 
toa safe distance through two lengths of cable which are connected 
together when the mine is laid. (Accepted June 30, 1885). 


11,897. C. A. McEvoy, London. Conveying and 
Launching Torpedoes. (6d. 1 Fig.) September 2, 1884.— 
The boat or vessel for conveying and launching torpedoes is con- 
structed so that it can be directed electrically or mechanically 
from a distance through wires or cables, and that the discharging 
of a torpedo from it can also be effected through a wire or cable 
from the distant point. The torpedoes may be discharged by 
means of a coiled spring compressed by any suitable means. (Ac- 
cepted June 19, 1885). 


VALVES, COCKS, &c. 


11,832. J. McKellar, Belfast. Valve Cocks, [éd. 
2 Figs.) September 1, 1884.—The valve or plug of the stop valve 
is raised or lowered by ahollow chambered spindle which is tapped, 
and takes on to the screw threaded valve spindle. The valve can 
thus be opened or closed without altering the height of the ope- 
rating spindle. The operating spindle is formed with a face bear- 
ing against the underside of the valve cover to prevent leakage of 
the fluid. The valve is prevented from turning when operating 
the spindle by a projecting stud on its guide. In a straightway 
through valve, the plug is formed as a hollow cone with bearings 
ry and below the level of the straightway. (Accepted June 23, 
1885). 

11,923. G. M, Marchant, Hudd Taps or 
Valves. (6d. 3 Figs.) September 3, 1884.—The valve lids or valve 
seatings are formed of glass, pot, porcelain, earthenware, or other 
non-corroding material. The seating is preferably inclosed ina 
cage or short brass tube provided with suitable outlets. In putting 
the mag together, the brass tube with the seatings are dropped 
in place, and the valve lid placed thereon. Between the valve lid 
and the seating is a leather washer. (Accepted June 16, 1885). 

13,115. J. Day, Bath. Valves. [6d. 2 Figs.) October 3, 
1884.—The valve case is fixed with its throughway in the line of 
the pipes, the throughway being enlarged at its centre to form a 
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chamber having two valve seats opposite the inlet or outlet. 
pag dior and outlet are both closed by flap valves hinged at their 
upper ends within the chamber, and jointed at their centres to 
links jointed to a nut ona central screw spindle, By turning the 
spindle the nut is raised or lowered and both valves are raised 
from, or forced against, their seats. (Accepted July 21, 1885). 


13,953. C. F. Hargreaves, London. Sluice Valves. 
[6d. 3 Figs.) October 21, 1884.—Two hydraulic {cylinders are em- 
ployed for working large sluice valves and one for smaller valves. 
The cylinders are worked from the same pump, the water being 
led to the hydraulic cylinder through the centre of the ram or 
piston-rod, The distributing valve acts also as a discharge valve, 
the discharge outlet being preferably weighted to a little over the 
weight of the sluice, and parts attached, so that the sluice valve 
will remain in whatever position it may be placed in. (Accepted 
June 26, 1885). 

TRANSMISSION OF POWER. 

12,035. J. B. Shi , Ilminster. Converting a Re- 
ciprocating To-and-Fro Motion into a Continuous 
Rotary Motion. (6d. 1 Fig.) September 5, 1884.—A rect- 
angular frame provided with teeth on its two inner sides is at- 
tached to the reciprocating part such as the piston of an engine, 
and incloses a wheel toothed for a portion of its circumference, 
and mounted on the shaft to which rotary motion is to be given, 
the teeth on the wheel being so arranged that when they are in 
engagement with the teeth on one side of the frame they will be 
out of gear with those on the other side. (Accepted July 3, 1885). 


12,479. J. A. Ewing, Dundee, and F. Jenkin, Edin- 
burgh. Mechanism for the Transmission of Power. 
(sd. 9 Figs.) September 16, 1884.—The power is transmitted 
from one to another of two shafts arranged in line by means of 
tvo or more parallel intermediate shafts provided with rollers in 
contact with other rollers on the first-mentioned shafts, and 
caused to press against them by a band or equivalent embracing 
pulleys on the intermediate shafts. The illustration shows a form 
of gear with three intermediate shafts. The intermediate shafts 
C are supported in slot guides in end frames D, which also sup- 
port a fast-running shaft B. The slow-running shaft is supposed 








to have independent supports, as, for example, where it is the 
overhung end of the crankshaft of a steam engine. The shafts C 
are pressed in towards the centre by means of a rope or band pass- 
ing round pulleys e fixed on the shafts C, the pulleys being suit- 
ably grooved so that the band may pass many times round them. 
The band is kept tight by means of a pulley f, which also serves 
to guide the band diagonally across from one to the other of the 
pulleys e. The rollers d and c, carried by the shafts C, are thus 
forced into contact respectively with a roller b carried by the shaft 
B, and with a roller a carried by the slow-running driving shaft. 
(Accepted July 3, 1885). 

13,805. D. R. Cameron, Sheerness, Kent. Coupling 
to Communicate Rotary Motion between Axes In- 
clined to one another. (6d. 8 Figs.) October 18, 1884.— 
The extremities of the shafts to be coupled are provided with holes 
parallel to the axis of rotation and arranged symmetrically abont 
the axes. Rods, bent to the angle at which the axes of the shafts 
are inclined, have their ends inserted in corresponding holes of 
the two shafts, If either axis be now revolved, the other will re- 
volve with it. The shafts may be steadied by means of collars in 
which they rotate, and which are secured together. The rods are 
capable of moving longitudinally to acco date th lves to 
the varying distances during rotation of the revolving shafts. If 
the angle at which the shafts are inclined is adjustable, the rods, 
instead of being bent, are in two pieces hinged together. This 
was fully described and illustrated in our issue of June 26, 1895. 
(Accepted July 24, 1885). 


11,812. J. T. Warman, Coventry. Trains for the 
Transmission of Motive Power. (6d. 42 Figs.) August 
30, 1884.—The chain is made up alternately of two parallel links 
and single links. Bosses on the two sides of the end of each single 
link fit into circular recesses in bosses projecting from the outer 
sides of the ends of the two parallel links. The two parallel links 
are secured together by means of distance pieces on the links and 
a pin passed through the links and rivetted at each end. Other 
modifications are described. (Accepted June 30, 1885). 


11,873. J. and J. Lee, Hipperholme, Yorks. Manu- 
facture of Belting. (6d. 9 Figs.) September 2, 1884.—The 
belting is constructed of links of leather or suitable substance 
stamped out with holes, through which are passed metal pins or 
rods with rivet-heads at one end, the other end having a washer, 
and being then rivetted up. The pins or rods are constructed 
with a swivel link or joint of metal or leather at their centres so 








that they will conform to the shape of the pulleys over which they 
pass. Referring to the illustrat‘on, the pins or rods B, which are 
passed through the holes in the ends of the links of the link belt- 
ing, are provided at their mid-length with a swivel, link, or joint 
E of leather, or with two or more swivels, links, or joints if re- 
quired for broad belting. When the joints are of metal they may 
be formed by passing a ring through holes in the pins or by 
threading wire through the holes. (Sealed August 14, 1885). 
12,861. W. P. Thompson, Liverpool. (C. 0. Gehrckens, 
Hamburg). Belts for Driving Machinery, &c. (6d. 
9 Figs.) September 27, 1884.—In order to obtain an equal tension 








of the edges of crossed and half-crossed belts, the belts are so con- 
structed as to increase the radius of that ge of the pulley whereon 
the inner edge or loose part of the belt is running by placing 
lengthwise on the edge or loose part of the belt one or more strips 
of belting material under the inner edge of the belt. (Accepted 


July 14, 1885). 
LOCK NUTS. 

11,881. W. J. Seep, Nantyglo, Mon., and B. J. B. 
Millis, London. Locking Nuts. {6d. 22 Figs.) September 
2, 1884.-—Pins or studs of a greater length than the thickness of 
the main nut are connected together. The connecting piece may 
bein the form of a perforated plate dished or otherwise, or of a 
ring of wire or piece of sheet metal, and is passed over the bolt so 
that the pins have their ends in contact with the surface against 
which the nut is screwed, and bear on the sides of the main nut, 
which may be provided with grooves for the pins. Except where 
a dished connection is used, the heads of the pins stand up above 
the level of their connections, so that they can be forced down 
by a supplementary nut, the ends entering the metal against which 
the main nut bears, and thus preventing the main nut from 
loosening. (Accepted June 19, 1885). 


12,157. J.Quarmby, Manchester. Screw Bolts and 

ocking the Same. (6d. 3 Figs.) Septembr 9, 1884.—The 
shank of the bolt is formed of metal tubing, the end of the tube 
being closed by the nut. In order to lock the nut in place, the 
inside and outside of the end of the tube are tapped or screwed 
with reversed threads. The nut is formed by casing it round a 
bush or short piece of metal tubing tapped to fit the outside 
thread of the bolt. The nut is then locked by means of a small 
bolt passing through its closed end, and taking intothe internal 
threads of the hollow shank. In a modification the cap of the 
nut is closed, the nut being locked by means of a washer pro- 
vided with a pin running in a longitudiual groove cut in the bolt 
shank, A pawl on the washer takes into teeth on the nut, (Ac- 
cepted June 23, 1885). 


7020. J. Harrower, Inverkeithing, Fife. Construc- 
tion of Screwed Bolts, Studs,&c. (4d. 3 Figs.) June 9, 
1885.—The object is to provide means for locking the nuts on the 
screwed ends. The bolt isformed with one or more longitudinal 
slits in the shank so as to render the screwed end capable of ex- 
pansion and contraction. A hole is formed at the screwed end, 
and has its outer end taper and its inner end tapped for the recep- 
tion of a screw having a tapered shank for expanding the shank 
of the bolt. The innerend of the expanding screw is slit so as to 
spring. (Accepted July 10, 1885). 


LUBRICATORS, &c. 

14,985, R. T. Baines and A. Thomson, London. 
Lubricators. (6d. 10 Figs.] November 13, 1884.—As will readily 
be seen from our illustration, the body of the lubricator is cylin- 
drical and screws into the cylinder or valve cover. The upper end 
is provided with a cup ¢ forming the cover of the cylinder a. The 
cup has a central boss d bored through longitudinally and 
tapered. One or more small holes are drilled through from the 
annular space surrounding the boss d into the central bore of the 
cup, the lower end of which bore is countersunk or coned to form 
a seat for the valve f operated by means of a .rewed spindle 
fitting the boss d, and fitted at its upper end with a cover serving 


| asa handwheel by which the valve f is operated. The lower part 





of the lubricator is fitted with two conical valves having hori- 
zontal spindles, one opening inwards when required to draw off 
the condensed water from the cylinder by means of a handwheel 
and screw, and the other, /, controlling a passage leading to the 
upper end of the cylinder and to the steam cylinder. The opera- 
tion is as follows: The valves at the bottom of the cylinder @ 
being closed and the valve / open, the lubricant is placed in the 
body of the lubricator through an opening i in the cover, the 
valve f is then shut, and the valve 7 is opened and steam 
admitted, the condensed water passing to the bottom of the 
cylinder a and the oil rising up and panies by the tube q, valve J, 
and passage m tothe cylinder. (Accepted June 30, 1835). 


4642. J. Tennant, Leeds. Lubricator forthe Bear- 
ings of Engines, &c. (6d. 5 Figs.) April 15, 1885.—The oil 
reservoir is provided with a nozzle constructed so that it can 
readily be attached to the part to be lubricated and is formed 
with an annular projection at the bottom leaving a small annular 
space between the projection and the outer case, in which space 
any foreign matter can settle. The nozzle of the lubricator is 
bored centrally and screw-threaded to receive a spindle. Grooves 
in the nozzle open out into the central bore and lead from the end 
of the nozzle into the oil reservoir. Surrounding the central 
spindle and within the annular projection in the reservoir is a 
ring of india-rubber, having openings corresponding with the 
grooves inthe nozzle. Upon the ring is placed a metallic cup 
also provided with holes similar to those in the ring and nozzle. 
The lower end of a spiral spring bears against the upper side of 
the cup and the upper end against an inverted cup, and is guided 
within the reservoir in such manner that the oil can be poured 
into the lubricator and that the spring is retained centrally. The 
interior of the wire coil is packed with longitudinal fibres con- 
stituting a filtering medium. The flow is regulated by screwing 
the spindle downwards so that the spring is compressed, the flow 
being completely stopped when the coils of the spring are forced 
into contact with one another. (Accepted June 23, 1885). 


6360. F. W. Thornton, London. Lubricating Hy- 
draulic Machinery. (4d. 1 Fig.) May 23, 1885.—An oil 
vessel is arranged in communication with the pipe supplying 
water to the hydraulic machinery in such manner that the flow 
of water by exerting an ejector action causes a quantity of oil 
to flow along with it. A nozzle, introduced into the water pipe, 
slightly reduces its area and has its smaller end pointing in the 
direction of the flow. An oil vessel arranged above or below the 
pipe communicates at its top by means of a central pipe with a 
chamber surrounding the nozzle. The bottom of the reservoir 
communicates by a pipe with the water pipe at a point which is 
passed by the water before it reaches the nozzle. Both pipes 
from the oil vessel are provided with stop-cocks. The oil is drawn 
from the top by means of the ejector action of the nozzle, and 
the water passes in at the bottom to replace the oil. A small 
cock is provided for drawing off the water when desired to fill the 
reservoir. Accepted June 23, 1885). 





11,639. J. Hopkinson, hall, Yorks. Lubri- 
cants. (2d.) August 26, 1884.—The brown grease, which is a 
residual product obtained from the seed which has been used in 
the process of wool washing, perfectly free from water and mineral 
acids, is introduced into a still together with a small quantity of 
methylated spirits, and is digested with heat until the spirit be- 
comes saturated with fatty aaids. The insoluble fat is then allowed 
to deposit, the dissolved fats being run off into another still in 
order to recover the spirit. The digestions and separations are 
continued until the whole of the fatty acids are dissolved. The 
spirit held mechanically by the imsoluble fat is then recovered, 
and the insoluble residue may be used in the manufacture of soap. 
(Accepted June 19, 1885). 

LAMPS 


9599. L. Jenkins, Smethwick. Miners’ Safety Lamp. 
(6d. 6 Figs.) July1, 1884.—Aconical-shaped wire gauze is placed 
inside of the ordinary gauze. A loose-fitting tube slides on the 
burner, and is raised by means of two springs above the“level of 
the lamp wick, so that the lampis extinguished when opened. 
The flame of the lamp is surrounded by two cylindrical glasses. 
(Accepted June 30, 1885). 


12,874. W. Morgan, Pontypridd, Glam. Miners’ 
Safety Lamps. (6d. 17 Figs.) September 27, 1884.—The lamp 
is provided with two or more specially designed inlet and outlet 
external openings, and with a shield divided into sections or 
spaces in order to break the pressure and divide the flow, through 
the air, passages of any explosive mixture. It is locked and un- 
locked by means of a permanent magnet. Referring to the illus- 
tration, the air inlet shields 1 are formed by meansof a short tube 
surrounding the rings 2, annular spaces being left between the tubes 
and the rings, and between the rings and the body bof the lamp. 
The annular space next the tube is divided into a number of 
sections, a central space being left between the rings 2 for the pas- 
sage of air to the interior of the lamp. The air is further split up 











or divided in its passage into the inner cone ¢ by internal annular 
rings 3 fixed one above another, and divided into sections. The 
air outlet shield 4 is formed in a similar manner to the air inlet. 
A cone of wire gauze d is placed within the metal conec, and a 
second cone of wire gauze e is placed within the cone d. The 
cones d and ¢ have flanges at the bottom by which they are held 
in position with as! washers. A cone-shaped divider / in- 
creases ventilation. In another form of air outlet a number of 
plates are superposed with rings with spaces between them. In 
order to keep the oil reservoir cool, a series of tubes i lead up 
from the base to an annularchamber as shown, The bolt which 
secures the lamp when closed is retained in position by a permanent 
magnet, and is withdrawn by the aid of a more powerful magnet. 
(Accepted July 21, 1885). 

857. W. Clifford, Sheffield. Miners’ Safety Lamps. 
(6d. 8 Figs.) January 21, 1885.—As will readily be seen from the 
illustration, the air is admitted into the annular chamber } 
through openings or ports cut through the outer wall of the lamp 
body at nearly a tangent, there being two rows of openings in- 
clined the opposite direction, so that the air currents meeting in 
opposition are brought to a state of rest. The air passes from the 
chamber b through ports in the inner wall, through perforations 
in the metal plates d, down between the glass f and the chimney 
e, through the perforated plate g, where the air divides, part pass- 





ing through the tubes i to the centre of the burner, and part to 
the wick tube as usual. The products of combustion ascend the 
glass chimney e perforated plate /, and flue £ to the outlet. The 
plates J and g ars compound, having a readily fusible face. At 
the outlet the air entering at one side of the cap mingles with the 
products passing out atthe other. The burner is of the argand 
type, and the wick is raised by the star-wheels j on a compound 
spindle, which, by means of projections and grooves, is prevented 
from rotating except to lower the wick and extinguish the lamp. 
(Accepted July 21, 1885). 

10,834. T.C. J. Thomas, London. Gas Lamps. [éd. 
2 Figs.) August 1, 1884.—This relates to lamps in which the 
burners are inverted and the flames are projected downward and 
laterally. The burner is in the form of_a tube cloged at its lower 
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end, and having ‘lateral perforations for the issue of . The 
burner is surrounded by a deflector extending downward below 
the holes in the burner, so that the gas jets are cau to take a 
downward direction. Around the gas supply pipe is a casing 
closed at its top and provided with a gauze diaphragm. The air 
to support; combustion s through this chamber and is heated. 
The chimney surrounds the air-heating chamber. Below the 
burner is a bowl, the upper portion of which is closed by a top or 
sony’ whose under surface forms a reflector. (Accepted June 30, 
o). 


883. T. C. J. Thomas, London. Gas Lamps. [6d. 
7 Figs.) January 21, 1885.—The burner a hasa curved or trumpet- 
shaped mouth closed at its lower end, and is supplied with gas 
through orifices in the pipe b. The burner is surrounded by a 
curtain or deflectorc ; the curved mouth and deflector c serve to 
defiect and guide the issuing gas so that the flame resulting from 
its combustion assumesa similar form. The air supply enters by 
the holes in the case kand passes as shown to the heating chamber 
a — with a series of concentric pipes or annulardivisions to 
aid in distributing and heating the air on its way to the burner, 


The upper portion of the chamber d is surrounded by a chimney f, 
The bowl g of translucent material serves as a combustion cham- 
ber, and is provided with aconical top or cover A surrounding the 
lower portion of the heating chamber d, and having its inner sur- 
face made to form areflector. A further a aged of air entering 
by the holes in the case k passes down through the tubes / to the 
underside of the flame. The products of combustion escape by 
the chimney f, The burner can be ignited through the tube / by 
removing the plug g. Other slight modifications are illustrated. 
(Accepted July 21, 1885). 


MISCELLANEOUS INVENTIONS. 


11,073. H. J. Haddan, London. (M. Thomar, Bruzelles). 
Pulley Supports, or Bearings for Endless Ropes, &c. 
{6d. 5 Figs.) August 8, 1884.— The guide pulley is mounted on a 
bracket or frame adapted to turn on an axis which forms a tangent 
to the groove of the pulley, and is also the axis of a piece adapted 
to turn on another support secured in any suitable manner. 
(Accepted July 3, 1885). 


12,129. E, Capitaine, London. (H. R. Leichsenring, 
Schonebeck). Wheels and Pulleys. (6d. 12 Figs.) Sep- 
tember 8, 1884.—The nave of the pulley or wheel is bored 
taper, and is secured to the shaft by means of a taper bush bored 
cylindrically to fit the shaft and drawn in to the nave by means 
of a nut on its smaller end bcaring against the side of the nave. 
The taper bushes may be in two parts tapered in opposite direc- 
tions, and driven in from the ends of the nave. Each part may be 
in sections. The nave ends of the arms are brought down flush 
with the bush, and are secured by pins passing through them and 
the nave. The rim may be rivetted to the ends of the arms, 
which ends may be suitably splayed out. (Accepted July 3, 1885). 


11,649. W.H.C. Stanford, London. Clutches. [10d. 
29 Figs). August 26, 1884.—One or more spindles are mounted 
with their axes in the same plane as the axis of the driv- 
ing shaft, and are arranged to be rotated in either direc- 
tion by the motion of the shaft by means of friction rollers 
and brake cones or toothed gearing, and act by means of a 
sliding nut, with or without an intermediate screwed spindle 
and wormwheel, upon one or more metal straps which are 
caused to grip a wheel on the shaft to be driven. The strap is so 
constructed that, when moved into contact with the cylindrical or 
annular part to which motion is to be transmitted, it will tend to 
expand and grip the inner surface, or to wind or coil itself around 
the outer surface or both. One or more friction cones may be 
substituted for the strap or straps. (Accepted June 26, 1885). 


6399. H. J. Allison, Lond (C. Espenschied, Hasting, 
Min., U.S.A.) Shaft Level and Aligners. [6d. 6 Figs.) 
May 26, 1885.—The apparatus comprises a Y block provided with 
a hinged or pivotted clamping bar through which passes a screw 
having a \/-shaped end which bears against the shaft to be aligned 
or levelled, and thus draws up the apparatus into position on the 
shaft. One edge of the —— transverse to the shaft is then 
brought horizontal, and the shaft may be levelled by a straight 
edge passing from one apparatus on the shaft to another, or a 
graduated glass tube may be fixed perpendicular to the horizontal 
edge, so that if all the tubes are connected at their lower ends to 
the same pressure bulb containing water, and the water is forced 
out of the bulb, it will rise to the same level in all the tubes when 
the shaft is level. In the angle of the Y block a line is drawn 
which, if produced, would pass through the centre of any shaft to 
which the apparatus is attached. Perpendicular to this line is 
one edge of the block which, when it is desired to align the shaft, 
is brought horizontal when the line is vertically over the shaft. 
By means of a straight-edge and these vertical lines, the shaft may 
be readily aligned. (Accepted June 26, 1885). 


13,182. H. and A. Davis, Derby. Indicating Speeds. 
(6d. 5 Figs.) October 4, 1884,—A shaft is driven from the moving 
body by any suitable means, and its motion is opposed by the 
tension of 4 spiral spring, so that a pointer secured to the shaft 
is made to move over and stop at acertain position on a dial, the 
divisions of which are graduated to represent the speed. (Ac- 
cepted June 14, 1885). 


6097. G. O. L. Leprevost-Bourgerel, Paris. pe 
Couplings. (4d. 8 Figs.) May 19, 1885.—The ends of the pipes 
to be coupled are provided with flanges, as is usual, the flanges 
having their back edges rounded off. The coupling is constructed 
in two parts connected together by two bolts, or by a hinge and a 
bolt. Each part in cross section is Y-shaped, so that when placed 
in position over the pipe the internal sides of the Y come in con- 
tact with the rounded back edges of the flanges. By screwing up 
the bolt or bolts the parts of the coupling are drawn together, 
and, by reason of their Y shape, the flanges are forced together. 
An elastic packing is preferably inserted between the flanges. 
(Accepted June 19, 1885). 








11,692. F. Myers, Liv 1. Machin for Cham- 
fering : > and trimming Barrel 


° or Cask 
Staves, and in Means for Re ting the Sup of 
Staves required to Form a el or Cask of any 
given Diameter. (6d. 5 Figs.) August 27, 1884.—At the 
front of the hine is a stati 'y frame, upon which rests a 
movable frame n sliding transversely on rails and divided into 
two parts by a division 0, having suitable rails for the staves to slide 
on, and provided with stops sliding on rules so that they can be 
secured at any point according to circumference of the barrel to 
be formed. As the staves vary in width a series of chambers1... 8 
are arranged beneath the movable frame n, so that staves of vary- 





ing width can be kept there, enabling the attendant to exactly fill 
up the space between the stops. The staves are fed under a spring 
arm J by means of projections on the chains /, and are kept down 
by the arm / while they are being acted upon by the chamfering 
and crozing cutters and the saws on the shaft b. Motion is trans- 
mitted from the main shaft 2 to the shaft d, from the shaft d toa 
shaft immediately beneath the shaft e, from this shaft to the 
shaft e, from the shaft e to the shaft g by means of the feeding 
chains f. The shaft b isdriven direct from the main shaft 2. The 
arm J allows only one stave to be admitted at atime. Ina modi- 
fication a pivotted table is provided with a series of arms which 
can be charged with staves and alternately presented to the front 
of the machine. (Sealed August 18, 1885). 


13,155. J. Iddon, Leyland, Lanc. Producing Seam- 
less India-Rubber Tubing. [6d. 2 Figs.) October 3, 
1884.—A pair of feed rollers are employed for conducting or forcing 
the rubber in the die chamber and through the usual annular 
opening surrounding the die. The feed rollers are rotated by 
means of suitable gearing, and are carried in end bearings mounted 
upon a stand. The rollers are hollowed or cored out so that steam 
or water of the required temperature may be passed through them. 
The ends of the rollers are provided with water-tight bearings con- 
nected to the supply and waste pipes. Adjustable scrapers are 
provided for removing material which may have attached itself to 
the peripheries of the rolls. The die is preferably formed with a 
central hole, through which spiral wire or other forms of core may 
be passed into the interior of the tube as it issues from the die 
chamber. (Accepted July 17, 1885). 


11,620. W. H. Baraclough, Birmingham. Water 
Cranes, Stand-Pipes, and other like Water Supply- 
ing or Feeding Appliances. (8d. 5 Figs.) August 26, 
1884.—A syphon is fixed in the supply tank and its long leg passes 
through the bottom of the tank and is provided with a swivelling 
joint outside and near the bottom of the tank. The short leg of 
the syphon, which may be coaxial with the long leg, comes within 
a short distance of the bottom of the inside of the tank. On 
turning a valve on the end of the water outlet or crane, the water 
descends the long leg of the syphon, the rush of water being most 
precipitous until the necessary quantity of water has been allowed 
to pass, or until the tank is exhausted. It is claimed that by this 
arrangement the flow of the water is greatly increased, (dAc- 
cepted June 19, 1885). 


12,821. T. Robinson, Bristol. Water Meters. [éd. 
3 Figs.) September 26, 1884.—This relates to water meters of the 
cylinder and piston type. The stroke of the pistons is regulated 
by means of adjustable crank-pins, The valve chest incloses the 
cylinders and valves, and serves as a receptacle for the water 
affording space for breaking the force due to the pressure of the 
water, and as a separate chamber to receive the water from the 
force of which the more delicate mechanism is cut off. Referring 
to the illustration, the piston rods G are connected at their upper 
ends to the crossheads K, to which are pivotted guide blocks 
working in guides L fixed to the bedplate F. Over the ports of 
the cylinders B are placed the slide valves x working in guides, 
and connected by spindles to eccentrics on the crankshaft J. The 
crank-pins of the cranks M extend between upper and lower 


members of the crossheads K, and each pin is adjustable by means 
of screws secured by stops. The cranks M are secured to the shaft 
J, which carries a worm N gearing witha wormwheel on a spindle 
p operating the registering mechanism. The space between the 
upper side of the plate F and the bottom of the box R containing 
the registering mechanism is filled with oil. Water is admitted at 
one side to the chamber A, and passes through the cylinders, and 
by the central port toa box at the other side. Above each valve 
isa stop or stud, and when the valve spindle breaks the valve is 
driven against this stud, and the upper supply and the exhaust 
port will be closed, so that the cylinder is completely stopped from 
working, and the other cylinder will be stopped, because it cannot 
pass the dead points. The water passes through wire gauze before 
entering the chamber A. (Accepted July 17, 1885). 


14,861. W.G. Stuart, Croydon, Surrey. Meters for 
Water and other Liquids. (6d. 5 Figs.) November 11, 
1884.—A plate or piston projecting from a central cylinder is 
arranged to work in a cylindrical chamber which is provided with 
a fixed web or partition having inlet and outlet passages through 
which water or other liquid flowing from the main inlet pipe is 
caused to enter and leave the chamber at opposite sides respec- 





tively of the web or partition alternately, and in so doing partially 
revolves the said piston around the axis to and fro in the 
ehamber. When the piston is close up against one side of the 
partition, the valve is operated to admit water at that side and 
exhaust from the other, so that the piston moves round, and to 
the other side when the valve is again operated to reverse its 
motion. (Accepted June 23, 1885). 


12,246. F. Wilkins, London. Asphalte Pavement, 
(2d,] September 10, 1884.—Iron or steel scraps, or wire or rods, 
are so incorporated with the asphalte that certain parts project 
slightly above the surface of the asphalte. The rods or wires may 
be twisted or interwoven like network. By this means it is claimed 
that a better foothold is obtained for horses. The asphalte may 
be laid in the ordinary manner or be made in blocks or slabs 
fitted together like the slabs of the ordinary foot pavements. The 
asphalte is laid on the usual concrete foundation. (Accepted 
July 21, 1885). 


12,420. J. A. Westerman, Genoa, Bridges, [éd. 6 
Figs.) September 15, 1885.—This relates to the construction of 
bridges suitable for navigable rivers, and whereof one or more 
spans is or are movable to allow of the passage of vessels when so 
desired. Each movable span or portion of a span is capable of 
sliding telescopically along and within the adjacent fixed portion. 
A rolling or travelling roadway is attached at one end to the moy- 
able span, and at the other to the next pier shoreward, and is re- 
ceived ina pit, well, or chamber, as the span is moved inward. 
Each fixed span is constructed with two main longitudinal girders, 
and with intermediate longitudinal girders, the intermediate 
girders and lower sides of the main girders being connected by 
transverse girders. The upper sides of the main girders are con- 
nected at intervals by transverse yirders supporting longitudinal 
girders arranged in the same vertical planes as the lower inter- 
mediate longitudinal girders. The movable span is constructed 
with longitudinal girders suitably connected and braced at the 
top and bottom by transverse girders, the bottom members carry- 
ing a roadway. Between the lower longitudinal members of the 
movable span, and the lower intermediate girders of the stationary 
portion are anti-friction rollers, similar rollers being provided be- 
tween the upper members. The movable span is thus movable 
within the fixed span by any suitable gearing. (Accepted June 30, 


14,101. W. Lloyd Wise, London. (Escher, Wyss, and 
Co., Ziirich). Self-Cleaning Pulp-S ing Machines. 
(8d. 15 Figs.) October 24, 1884.—The material under treatment 
is delivered on to inclined strainer plates, either straight or 
curved, and is kept in constant agitation thereon by impulses or 
pulsations caused by the motion of a piston, plunger, or dia- 
phragm. The impurities, such as sand, dirt, &c., gradually travel 
down the incline, and fall through apertures into a sorting 
trough provided with valves, vanes, fans, or worms by which com- 
munication with the space above the strainer plates can be cut 
off. The impurities are removed from this trough or channel 
either continuously or from time to time. The material, being 
cleaned is constantly and automatically removed, and the sur- 
face of the strainer plates kept free. (Accepted July 24, 1885). 


11,527. G. M. Borns, London. Machine for Weenies 
or Packing Newspapers, Periodicals, &c. (Sd. 6 Fis.) 
August 27, 1884.—The object is to produce a machine which shall 
be capable of rolling up periodicals, newspapers, &c., and after- 
wards inclose them in their respective wrappers and fasten the 
wrappers down, thus leaving the periodicals ready to be forwarded 
to their destination. Referring to the illustrations, a journal ¢ 
with its wrapper is laid on a feed table opposite the mouth J of the 
machine, the wrapper projecting outwards slightly beyond the 
journal. As the machine rotates, rollers r on levers centred at p 
come opposite recesses in discs s mounted on the shaft B, and 
allow spiral springs to operate the levers so as to feed the table 
towards the mouth J, and the leading edge of the journal and the 
wrapper into the slots 2 of a pair of grippers which at this 
moment are at their point of nearest approach towards each other. 
The grippers are mounted on the ends of horizontal levers H oscil- 
lating about their centresand movable in a plane containing the 
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levers, and the axis of the main shaft B by means of cams I on the 
ends of the shaft. The other ends of the levers H carry similar 
grippers which, when the first pair are at their point of nearest 
approach, are at their greatest distance apart. he grippers are 
mounted in bearingsin the discs, which are mounted on the ends 
of the shaftB. The grippers are free to slide in the discs, and are 
rotated by means of pinions F gearing with wheels E on the main 
shaft, so that they roll the periodicals up around the axis as they 
travel between a drum mounted between the two discs and a cover 
K ; the last revolution sufficing to make the gummed margin of 
the wrapper adhere properly. The machine has now made half a 
revolution when the grippers holding the folded periodical are with- 
drawn, the opposite grippers seizing another journal. In order to 
produce a pause in the rotation of the grippers when one pair is 
opposite the mouth of the machine, teeth may be omitted from 
two opposite points in the periphery of the wheels E. (Accepted 
June 26, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE LEVEN SHIPYARD. 


Tux Leven Shipyard is historically one of the 
most interesting shipbuilding establishments on the 
Clyde, and it is certainly the most picturesque. 
One does not often associate this quality with ship- 
yards, but the bold mass of the Castle Rock, spring- 
ing abruptly from the plain to a height of over 
900 ft. and forming the south-western boundary of 
the yard, gives a distinctive character to the works 
which the prosaic details of iron ship construction 
cannot destroy. } 

Iron ships, however, have not always been built 
at this yard, for its history extends back to the 
days of wooden walls. Most of our readers will, 
we think, be surprised to learn that the present 
firm that owns the Leven Shipyard was founded 
in the first quarter of this century. The name of 
Denny is so intimately connected with the intro- 
duction of steel in ship construction and the prac- 
tical application of the scientific principles of naval 
architecture to actual shipbuilding, that we are apt 
to forget the firm had a previous career of consider- 
able importance. 

In 1817 William Denny started a shipyard in 
Dumbarton, and three years later he laid down the 


and sheds. 
times exceeds 2000, irrespective of the scientific 
and clerical staff, but were the works fully occu- 
pied about 3000 hands would be required. These 
figures, it must be remembered, deal only with the 
shipbuilding department, the engine works being in 
another part of the town, and indeed being a sepa- 
rate firm, although closely affiliated to the ship- 
building department. 

The amount of work at present in hand is small, 
as in nearly all other shipbuilding yards in the 
country. Messrs. Denny, however, are not so badly 
off as some of their neighbours, having two large 
steel vessels on the stocks, of about 5000 tons and 
3000 tons respectively. Both of these are in a 
forward state ; and there are also two steel river 
steamers for Irrawaddy service. One steamer was 
at the time of our visit, a few days ago, being com- 
pleted in the dock, and another was just finished 
and had gone away on her trial trip. The latter ship, 
the Mararoa, has been built for the Union Steam- 
ship Company of New Zealand, and is the largest 
vessel owned by that line. She is 320 ft. long be- 
tween perpendiculars, by 42 ft. wide and 26 ft. deep. 

The most interesting feature about the Leven 
Yard is the experimental department. This, as our 


The number of men employed in busy | 


We should mention, however, that the tank at 
Dumbarton is only laid out for taking the resistance 
of models, and not, as the Torquay tank was, for 
testing the resistance of propellers. This feature, 
however, will shortly be added. The improvements 
in points of detail referred to, appear trifling at first, 
but in work of this description it is trifles that make 
the difference between practical success and useless- 
ness. For instance, in Messrs. Denny’s apparatus 
two cylinders are used for ascertaining the fore and 
aft trim, so that the reading is taken direct, whilst 
in the original machine the reading was taken from 
one cylinder only, the motion being communicated 
through levers and bell-cranks. The strophometer 
for measuring the speed has also been modified, two 
balls being mounted on a flat circular spring, in 
place of spiral springs and bell-cranks being used. 
Another alteration has been made in the way in 
which the model is kept in a straight course when 
being towed. This is done by two vertical spindles 
depending from the carriage. These are free to 
oscillate in a direction with the line of the keel of 
the model but not athwartships. Their ends pass 
into a slot in the wooden yoke attached to the 
model and thus keep it from sheering about. 
Some minor alterations have also been mide 
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first patent slip in Scotland, duly paying a royalty 
of 751. for the privilege of doing so. Smacks and 
coasting vessels together with the repairing work 
brought by the patent slip were the staple of the 
trade done, but a few steamers were built also ; one 
of these being the Helensburgh, launched about the 
year 1826, and a famous Clyde packet in her day. 
The Marjory was built previously to this and was 
engined by Mr. David Napier. She made a passage 
from the Clyde to the Thames by way of the Forth 
and Clyde Canal, in eight days, and was afterwards 
engaged in the Thames passenger traffic. The Rob 
Roy was another pioneer vessel turned out by Wil- 
liam Denny and engined by David Napier. She is 
said to have been the first sea-going steamer ever 
. built. She ran first between Glasgowand Belfast, and 
afterwards between Dover and Calais. The Trini- 
dad was also launched from the same yard, and is 
notable as being the first steamer that sailed to the 
West Indies. She was a full-rigged ship and had 
very small engines. This William Denny, who died 
in 1833, was succeeded by his son, and after some 
changes the firm became William Denny and Bro- 
thers in 1844, the style it still retains. The pre- 
sent yard was occupied ir 1867, the premises pre- 
viously held having become too small for the de- 
mands of the trade. During the last three years 
the yard has been more than doubled in capacity 
and is now capable of turning out from 40,000 to 
60,000 gross tons of steam shipping a year. Last 
year the output was 24,000 tons launched. The 
total area now occupied by the works is over forty- 
two acres, five acres of which are taken up by the 
wet dock and wharves appertaining to it, whilst 





seven and a half acres are covered by workshops 





readers are aware, has been carried to great perfec- 
tion by Messrs. Denny, who have spared neither 
pains nor expense to get accurate data as to the 
performances of their ships, both by means of model 
experiments and trials with the vessels themselves. 
The most striking feature in this department is a 
tank placed in a long building at the west end of 
the yard ; before entering the latter we pass into 


the office where the calculations and draughting | 


work in connection with this department are done, 
and thence to the room where the paraffin models 
are prepared. The first operation is to fill a mould- 


ing-box with clay, and the mould is made roughly | 


to the shape of the vessel ; a core is then prepared 
and put inside, after which the paraftin wax is run 
in. 
allowed to flow into the mould, an equal lifting 


action thus being attained. The wax model is then | 


transferred to the machine invented by the late 
Mr. Froude, by means of which the lines are taken 
from the drawing and transferred to the wax 
model, the revolving cutters of the machine 
being made to cut the model in the right direction 
automatically, all the work required being to keep 
the glass tracer of the machine on the lines of the 
drawing. 

Thetank itself is 300ft. long, 22ft. wide, and 10 ft. 
deep. The dynamometer carriage is in general prin- 
ciple of the same description as that invented by 
the late Mr. Froude, although subsequent experience 
has led to some improvements being made in detail.* 





* The experiments of the late Mr. Froude at Torquay, 


in connection with this subject, and the apparatus he de- | 


vised, have been fully described in papers read by him 
before the Institution of Naval Architects, 


The model is then floated out by water being | 


in the woodwork of the carriage, so as to allow 
of greater convenience in working. One of the 
most useful additions, however, consists of a long 
mirror which is hung below the carriage, its lower 
edge being just level with the surface of the water 
in the tank. This travels with the carriage, parallel 
with the modei, and its use is to enable the operator 
on the carriage to see at any time the wave profile 
against the side of the model. Formerly it was 
necessary for the person recording the experiments 
to lie down level with the water and catch a glimpse 
of the model as it went by, but now the wave 
formation can be observed throughout the run. 
The connection between the two levers in the dyna- 
mometer, is now made by a simple ball-and-socket 
joint, in place of the knife edges and delicate springs 
used in the original machine. This adds greatly to 
the simplicity of the apparatus, and more than re- 
| pays the trifling theoretical error that may be 
introduced. The arrangement of electrical signals 
| between the engines which drive the carriage and 
| the operator are also excellently planned. 
| Leaving the testing department we walk to the 
| opposite side of the yard to where the large dock is 
| situated. On the east side of this, right under the 
Castle Rock, are some new buildings not shown 
on the plan of the yard we publish above. These 
consist of an engine store and a floor where some 
small machine tools for fitters’ use will be placed. 
Over this there is a riggers’ loft, adjoining is 
a joiners’ shop, and above that again a block- 
makers’ shop. The dock itself, which has been 
recently formed, is 950 ft. long by 220 ft. broad. 
There are here sheer legs of 100 tons, by Messrs. 
Day, Summers, and Co., of Southampton, with the 
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engine for working them in a house at the back. 
There are also two jib cranes, one worked by 
hydraulic power. At the head of this dock runs a 
large building, used as a boatbuilding and spar- 
making shop. 

In front of this shed is the building containing 
the hydraulic pumping engines which have been 
supplied by Messrs. Brown Brothers, of Edin- 
burgh. The system of haulage by hydraulic cap- 
stans in this yard is very perfect, and indeed the 
facilities of distribution throughout, have been care- 
fully brought out and well designed. There are 
three miles of standard gauge lines in the yard ; in 
addition to this there is a system of portable 
railway, the ramifications of which extend in every 
direction. On the full gauge rails there are two loco- 
motives and two travelling steam cranes running, 
besides the other necessary rolling stock, such as 
trucks, vans, &c. To return, however, to the 
hydraulic arrangements, all steam small motors are 
being done away with, and in their place a number 
of hydraulic capstans are being laid down. The 
positions of these have been carefully laid out so as 
to command any part. For supplying the power 
there are a pair of compound surface-condensing 
pumping engines of 50 horse-power. There is a 
steam accumulator in place of the more usual 
weighted one; the general arrangement being the 
same as that titted by Messrs. Brown Brothers on 
large steam vessels. The engines have automatic 
stopping and starting gear and the accumulator has 
variable controlling gear. The water pressureis9001b. 

Whilst speaking of the general arrangements of 
the yard we may make some reference to the sys- 
tem which is adopted for insuring rapid commu- 
nication from one department to another or be- 
tween any persons who may wish to communicate 
with each other from distant parts of the premises. 
Telephonic stations are established in different 
parts of the yard, there being a central exchange 
near the principal office. There is also a tall sema- 
phore mast of iron lattice-work which can be seen 
from any part of the yard. If it is desired to com- 
municate with any of the managers or heads of 
departments who may be about the yard, the num- 
ber allotted to the individual is hoisted on the 
semaphore, and the person indicated will step into 
the nearest telephone office and be put in commu- 
nication with those who wish to speak to him. The 
advantages of this system must be very great, for 
not only can persons in the most distant parts of 
the yard converse, but no one is likely to be lost if 
wanted unexpectedly. 

From the hydraulic pumping station before re- 
ferred to, we pass to the saw-mill, and thence 
to the principal furnace sheds, where the bending 
blocks and furnaces used in connection with them 
are placed. Here also are the usual appliances of a 
large shipbuilder’s plant, including heavy bending 
rolls, large punching and shearing presses, drills, 
plate-edge planers, &c. One large steam press 
works on four sides, having double punching and 
double shearing tools. The engine by which it is 
driven is mounted on a bracket in a very ingenious 
manner. There is also near here a large steam 
press for punching holes up to 5 in. in diameter in 
plates in double bottoms. At the back of this shop 
there is a row of smiths’ fires. 

Outside this shop is the keel plate bending ma- 
chine with its furnace, and close by a hydraulic press 
for punching manholes in floors. Close by this is 
the signal cabin and signal mast referred to. In the 
second machine shed there are also the usual tools of 
the same desription as those already referred to. 

The smithy has about forty fires and one combined 
gas and coke furnace. There are eight steam 
hammers, steam and foot olivers, and other tools 
and appliances of the usual description. Adjoining 
is a machine shop with the usual tools for finishing 
smiths’ work, and the blockmakers’ shop is also 
near here. 

The joinery department consists of two floors of 
a two-story building, the top floor over being used as 
a moulding loft. There are here a number of wood- 
working machines both of English and American 
make. Passing to the first floor we notice a scrap- 
ing machine by Messrs. Richards and Atkinson, 
of Manchester, in which the wood is brought to 
a surface by a burred cutter. These machines 
were fully described in a paper read at the meeting 
of the Institution of Mechanical Engineers held this 
year in London. This paper was reproduced in our 
pages at the time.* The machine in question 





* See ENGINEERING, vol, xxxix., pages 131, 164, and 303, 





appears to give great satisfaction, and is spoken of 
very highly by the foreman of the shop. It is used 
for scraping all sorts of hard woods, which are ready 
to polish on leaving the machine, excepting that 
they require a light rub with sand-paper to take 
off the surface fibre, technically known as ‘‘ the 
hair,” which would otherwise rise when the 
polishing was being done. This machine is also 
much used for scraping veneers. Near this is 
a planing machine by Messrs. Fay and Co., of 
Cincinnati, about the construction of which there 
is nothing very special, it being of the standard 
pattern made by this firm. It has been in con- 
stant use for seven years without requiring re- 
pairs or renewing in any part. The cutter spindle 
runs at 3700 revolutions a minute, and the bearings 
are of soft white metal. In this machine the cutters 
are not set parallel with the spindle, and are thus 
brought to the work gradually. Near this is a 
mortising machine also by Messrs. Fay and Co., 
with their arrangement of self-turning tool-holder ; 
a double shell bit being used for boring the hole. 
A dovetailing machine by Messrs. Fay and Co. is a 
very clever tool, and highly effective. The whole 
length of dovetailing of both parts is cut at one 
continuous operation, the work only requiring to be 
placed in the machine. In another part of this shop 
there is a dovetailing machine in which a drunken 
saw is used. This is an ingenious arrangement, but 
is said not to be quite so effective for the particular 
work done in this shop as the American machine. 
Another excellent machine is a double bench saw 
by Messrs. Richards and Atkinson for cross-cutting 
and ripping, the saws being mounted in a revolving 
frame. There is a shifting fence adjustable for 
heavy mouldings and mitring. The main fence can 
also be set to an angle for cutting wood on the 
bevel. 

In this shop there are many instances of the ex- 
cellent results that have followed the introduction 
by Messrs. Denny of the system of giving premiums 
to the men for suggestions that lead to simplifica- 
tion or improvement of work. The manner in 
which this scheme is worked has already been 
described in these pages, but we may now repeat 
that any one employed by the firm suggesting an | 
improvement in any method of carrying out the | 
work, has a sum of money awarded to him accord- 
ing to the value of his invention. The awards are 
arranged not by the firm, but by an independent 
committee of gentlemen connected with the town 
of Dumbarton. The sums paid range up to 26d. 
An instance of this is seen in an application for, re- 
cessing wood to any required shape. A vertical 
drill has had placed on the original table a sliding 
table on which the work is fixed, and which can be 
moved by hand in any direction. Under this is 
placed a former of the shape required to be re- 
cessed. This guides the work in the necessary 
direction as it is moved by hand, and the bit re- 
volving in the drill spindle removes the stock. 

Another instance is an adaptation of the cutter 
spindle of a jigger machine by means of which 
fluting irregular shapes could be expeditiously per- 
formed. The cutter irons have rounded projec- 
tions for forming the flute, and the work (which at 
the time of our visit was trusses for columns having 
two grooves in them) was clamped between wood 
guides made to the required form. These were 
pressed against two plain rolling collars on the 
spindle, and the cutters projecting beyond them 
removed the material as the piece travelled along. 
These are only two instances of the system referred 
to, taken at random, out of numberless ones that 
could be mentioned. They are good examples of 
the excellent results that follow the liberal and 
generous treatment of the men which has always 
been a leading article of faith with Messrs. William 
Denny and Brothers. 

Passing downstairs we first notice an automatic 
emery grinder, self-traversing, for grinding long 
planing irons, by Messrs. Sager and Co., of Halifax. 
Here is another premium improvement by which 
the headstock is made to reciprocate in a curved 
line by means of a suitable guide, in place of travel- 
ling only in a rectilinear direction, so that rounded 
cutters can be ground. Whilst dealing with this 
machine we may mention that American plane 
irons are very much preferred to English makes in 
thisshop. They are said to stand better than our own 
make, and to be much ‘‘ tougher,” the latter quality 
being especially dwelt upon. This fact will not be 
new to many wood-workers, but it is satisfactory to 
know that English makers are improving fast. Near 
here is a large moulding and planing machine by 








Messrs. T. Robinson and Co., of Rochdale. Thig 
machine, when first started, was not satisfactory 
in its working. It was then placed on a wooden 
floor. Afterwards it was taken up and put on a 
stone foundation, since when it has worked in the 
excellent manner for which Messrs. Robinson's 
tools are celebrated. There may be a moral in this 
for others who have machines that do not work 
satisfactorily. An American general joiner is fitted 
with twelve circular saws for cutting dentels in 
mouldings. This is another ‘‘ premium” arrange. 
ment. Formerly the square blocks to form the 
dentels were cut out separately and then stuck on by 
glue. Nowthe cornice is made in two parts being split 
just above the dentel, so as to allow the saw to cut 
the gaps. The two parts are put up separately one 
above the other, which is a far easier way of doing 
the job than the original way. An excellent mould- 
ing machine by Messrs. Thomson and Allen, of 
Glasgow, used for hard wood on account of its 
steadiness, and a band saw by Fry, are situated in 
this part of theshop. The latter tool splits battens 
27 in. deep at the rate of 15 ft. a minute, or 12in, 
deep at the rate of 30 ft. a minute, which may said 
to be very good work. 

We now pass to the decorative department, which 
consists of several sections where the ornamental 
work for the interior of ships is prepared. In one 
room we find several artists painting on wood, after- 
wards to be French polished, to imitate inlaid work. 
The designs are all original and the outcome of 
the operators’ artistic taste. There are also imitation 
tiles, and panels for saloons and cabins in body 
colour. In another department several ladies are 
employed in tile painting, birds, flowers, and other 
objects being used in a most effective manner for 
purposes of ornamentation. Passing from this room 
we come to a floor set apart for the manufacture of 
cabin furniture and saloon upholstery. In another 
room below wood carving is done. Hard wood 
ornamentation has happily ousted,the bizarre gilding 
of the early Victorian era so completely that this 
department has become quite an important one. 
Here were being prepared festoons of ftowers and 
fruit, groups of birds, animals, and figures, all 
executed with high artistic feeling and delicate 
finish, which were to be employed in decorating the 
saloons of ships being built. Here were busts of 
William Denny, the founder of the firm, which had 
been done from an engraving, and Mr. Peter Denny, 
the present head of the tirm, which has been taken 
from life. The whole of these departments are 
under one superintendent, whose duty it is to 
assemble and harmonise the different elements of 
decoration in one artistic whole. The different 
operators are, however, allowed to carry out their 
own ideas in treatment, it being the general object 
to have in each detail an original characteristic 
feature. 

Although we have extended this notice beyond 
the limits we originally laid down for it, we cannot 
take leave of the Leven Shipyard without saying a 
few more words on what is one of its most striking 
characteristics. The pages of this journal have 
contained many evidences of what the scientific 
world owes to the labours of the celebrated Dum- 
barton firm, but we do not hear so much of the 
social aspect of the way in which the yard is 
governed. One instance of this—the system of 
awards for inventions—we have already explained, 
but there are other features quite as interesting and 
far more striking. In the first place the rules and 
regulations are all drawn up, not arbitrarily by the 
firm themselves, but by them in consultation with 
the men. Certain delegates are chosen by the men 
to represent them, and these attend the conferences 
which are held at stated intervals when the regu- 
lations governing the yard are formed ; and no rule 
as to general conduct is made without receiving the 
approval of the delegates. The principal points 
to be settled in this way are the arrangement of 
fines that have to be inflicted for various offences. 
All these fines are paid into an accident fund, and to 
whatever sum may be collected, the firm contributes 
an equal amount, so that every shilling that is paid in 
the way of fines by the men isa shilling lost to the 
firm. The rules are embodied in a small hand- 
book, the first part being devoted to ‘‘ general 
rules,” and the second to ‘‘ time keeping and piece- 
work.” In these two parts the regulations which 
most closely affect the firm are contained, and in 
them the fines are lightest. Next come the rules 
against accidents, and here the punishments are 
heavier. The fourth part contains the rules against 
dishonesty, and in this the inflictions are heaviest. 
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Fortunately, as Mr. William —— has said, dis- 
honesty is almost unknown in the Leven Shipyard. 
The greater part of therulesof the yard have however 
no concern with fines. In the second section are the 
rules concerning apprentices. In the first place there 
are no premium apprentices in these works, and 
it is the object of the firm as far as possible to give 
all positions on the staff to members of the families 
of those in their employ. When a lad has served 
two years in the yard, he may send up his name as 
a caudidate for any vacancy that may occur in the 
drawing oftice, but he must have previously attended 
the naval architecture classes in connection with 
South Kensington for two years for the minimum 
number of nights required to enable them to com- 
pete in the examinations. The candidates have to 
pass an examination in the following subjects before 
they are admitted, viz., mathematics, theoretical 
mechanics, geometry, and freehand and mechanical 
drawing. If successful the apprentice is taken into 
the drawing office for four years, being paid 301., 
40/., 501., and 60/., for each successive year, Boys 
are selected for the counting-house also by com- 
petitive examination, being examined in arithmetic 
up to decimal fractions, hand writing, and writing to 
dictation. The boys must be near relatives to some 
one engaged inthe yard. There is a tracing de- 
partment for girls in connection with the drawing 
office, and candidates for this must likewise be 
related to an employé, and are admitted by compe- 
titive examination. The question of awards for 
inventions, which forms another section of the rules, 
we have referred to elsewhere. 

DENNY AND Co.’s ENGINE Works, 
DuMBARTON. 

The engines for the ships built by the firm of 
William Denny and Brothers, are made at the 
above works, which are situated on the banks of the 
Leven, about a mile from the Leven Shipyard. 

After passing through the building containing the 
various Offices, we enter the principal erecting and 
fitting shop, the position of which is shown on 
the annexed plan. This shop is 490 ft. long by 


Messks. 


100 ft. wide, an area that includes an extension 
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which has recently been added for the purpose of 
erecting the double tandem engines of the quadruple 
compound type which have been recently patented 
by Mr. Walter Brock, and which the firm are now 
bringing forward. It would extend this notice to 
undue length, and be beyond its scope, were we to 
enter into a description of this engine, but we hope 
to return to the subject at a future date. 

The building in question is served by four large 
overhead travelling cranes, which run on a gantry 
from end to end of the shop; two of these are worked 
by rope gear, and two by a square shaft. In the new 
part are also two large overhead travelling cranes, 
by Messrs. T. Shanks and Co., of Johnstone ; these 
will lift to a height of 50 ft. from the ground, and 
have been each tested to 50 tons. They are driven 
by a square shaft, which in turn is actuated by rope 
gear. Besides the travellers, there are several jib 
cranes of different types, placed in convenient posi- 
tions throughout the shops. In the older part of 
the building there is a pit where large engines have 
hitherto been erected. 

Amongst some of the principal tools we noticed 
a large combined machine by Hulse, of Salford, 
which will plane 20 ft. and ‘slot 17ft. Another 
fine tool is a compound planing and slotting machine 
on Barrow’s patent, having a circular revolving 
table for curved work. In this machine the cross 
slide Is some distance above the bed, and the 
framing at the back is also above the bed. The 
movable pillar on which the saddle carrying the 
tool box is carried, can likewise be raised when 
required, so that the piece to be operated on can 
be placed partially under the back framing, and in 


this way the tool can operate on the centre part 
of the work. This machine is by Messrs. T. 
Shanks and Co., of Johnstone. A large treble- 
geared lathe by the latter firm is near here ; 
it has four slide rests, and will chuck pieces 12 ft. 
in diameter on the faceplate, and turn a length 
of 28ft. A wall planing machine will take a length 
of cut 16ft., and the cross slide can be raised 
14 ft. Another planing machine of the ordinary 
type has a table with 21 ft. 6 in. travel, and 
will take 8 ft. square under the cross slide. Another 
useful tool is a drilling machine for making holes in 
condenser tubeplates. It has six vertical cutter 
spindles; these are worked first from one vertical 
driving spindle, which has a spurwheel on it 
gearing into two other wheels on two of the drill 
spindles, the latter in turn each driving two other 
cutter spindles by spur gearing. The spindles are 
held in a frame or box which has to be shifted when 
holes of a different pitch are required. A thread 
cutting lathe, with the leading screw in the centre 
of the bed, by Messrs. Smith, Beacock, and Tannett, 
which will cut a screw 30 ft. long, is also one of the 
principal tools. There are several other important 
tools of various descriptions, suitable for the heavy 
work undertaken by Messrs. Denny in this shop. 
The lighter machine tools and the brass finishing 
department are in galleries above. 

We now pass under the railway, which divides the 
works in two parts, and enter the general smiths’ 
shop. Here are six steam hammers, the largest 
25 ewt., four of Allen’s patent steam olivers, besides 
the usual tools and appliances. 

The boilermaking department is a large building 
310 ft. long by 100 ft. wide. It is served by two 
overhead travelling cranes of 40 tons each, driven by 
a square shaft, besides one of 20tons. There are two 
hydraulic rivetters on Messrs. Brown Brothers’ 
system, one with a gap of 6 ft., and the other with 
a 5ft. 3in. gap. A Muir’s patent manhole machine 
which will cut round or oval holes, and a tubeplate 
driller by Messrs. T. Shanks and Co., of Johnstone, 
are near here. The latter machine is fitted with 
Barrow’s patent driving gear. It has two columns, 
which are traversed on a cross slide, the saddle being 
raised or lowered on the columns as required. One 
of Messrs. Smith, Beacock, and Tannett’s five 
standard boiler drilling machines, for drilling shell- 
plates in position, is another important tool in this 
section. The standards swing in a vertical plane, 
the driving shaft being the centre from which they 
radiate ; in this way the drills can be brought to 
any part of the boiler shell within their reach, at 
the required angle, so as to point towards the 
axis of the shell. For flanging boiler work an 
inclined steam hammer is used, a segmental fur- 
nace for heating the plates being attached ; it has a 
blast at each end, and with this plant an end plate 
16 ft. across and lin. thick will be flanged at two 
heats. The annealing furnace, 7 ft. by 6 ft., is close 
by. The only remaining machine to notice in this 
department is one of Messrs. Smith, Beacock, and 
Tannett’s fine screwing machines, which is used for 
cutting threads on stay bars up to 3 in. 

As will be gathered from our description, these 
works are laid out for constructing marine engines 
and boilers of the largest and most approved type ; 
of which fact, indeed, the success attained by 
Messrs. Denny’s ships is the best testimony. 








MACHINE TOOLS AT THE 
INVENTIONS EXHIBITION.—No. IV. 


THE collection of machine tools shown at the 
Inventions Exhibition by Messrs. Greenwood and 
Batley, of the Albion Works, Leeds, is an excellent 
representative display of the manufacture of this 
important firm, considering the limits of space 
allotted by the authorities, and it forms one of the 
most interesting features in the Exhibition. On the 
next page we give in Fig. 1 an illustration of Kreutz- 
berger’s cutter sharpening machine which forms 
one of the features in Messrs. Greenwood and 
Batley’s collection. In the use of milling machines 
for metal working the great feature that requires 
attention is the preparation of the cutters. Indeed 
the whole art of the manipulation of milling tools 
may be said to rest in this, for although lads and 
small boys are generally told off to watch the ma- 
chines and shift the work, it is only the most highly 
skilled operators who can prepare the cutters. The 
machine in question is designed to sharpen the 
cutters with greater ease, and so still further 
eliminating the ‘‘ human factor” from this class of 





work, 





As may be seen by the illustration, the apparatus 
consists of a cast standard above which is placed a 
suitable table. A small emery wheel is mounted 
on a horizontal spindle, and this revolves at a high 
speed, 3000 revolutions a minute being considered 
the minimum. The spindle in turn is mounted in 
a light swinging frame, balanced by means of the 
weight shown at the back, the frame being carried 
by brackets attached to the table of the machine. 
The brackets also carry a shaft having a pulley on it 
by means of which the emery wheel is driven, the 
motion being obtained from a countershaft above. 
An upright is placed in the centre of the table, 
and this carries a hand lever by which the move- 
ment of the cutter is controlled. There is also a 
differential screw arrangement for adjusting the 
cut. On the upright there is a radial slot, and by 
means of a stop screw the frame can be firmly fixed 
in any required position, so that the emery wheel 
can, if required, be retained in any required posi- 
tion. For holding the work there is a pair of slides 
at right angles to each other, and each works by an 
independent screw. The lower slide travels at 
right angles to the emery wheel spindle as a rule, 
but if required it can be turned to an angle of 40 deg. 
On the upper slide there is a small upright which 
can be turned round to any required angle to the 
work, and is secured in position by a central bolt 
and nut. At the top end of this upright is placed 
a bearing carrying a steel spindle having a handle 
at its outer end, whilst on the other end a mandrel at 
right angles to the steel spindle is attached. Upon 
the mandrel are fitted two adjustable arms with 
centres, and these in turn carry the mandrel upon 
which the work is mounted. 

In the illustration an ordinary straight toothed 
cutter is shown, in which case the only motion re- 
quired, besides the rotation of the wheel, is that 
necessary for traversing the work in a straight line 
beneath the wheel, which is got by the upper slide, 
and the other parts can be securely locked in position. 
A slot plate with a dividing pawl is applied for 
bringing each tooth up to the wheel inturn. It will 
easily be seen that the compound movement ob- 
tained by the various parts described will enable 
milling cutters with almost any shaped teeth to be 
ground. For cutters with helical teeth the machine 
is provided with special appliances for fixing the 
work and making it move in the required direction 
by a pawl engaging between the teeth. 

The next machine we illustrate (see Fig. 2 
in connection with Messrs. Greenwood and Batley’s 
exhibit, is Saget’s universal vertical cutter mil- 
ling machine. It can be used for cutting twist 
drills, wheels, and reamers, or for grooving taps, 
&c. The cutter spindle is mounted in a head- 
stock which swings on trunnions and so as to bring 
the spindle to any required angle at which it may 
be then locked. By this arrangement irregular 
surfaces can be milled with ordinary parallel cutters. 
The cutter spindle is driven by bevel gearing 
with four-speed driving cones and a pair of fast 
and loose pulleys. The spindle carriage is placed 
on an upright having | grooves. By compound 
adjustments the spindle can be moved 5 in. on each 
side of the centre of the upright and from 11 in. to 
18 in. from the face of the upright. Upon the 
latter a sliding bracket, with a screw adjust- 
ment, is placed, having a division plate graduated 
to hundredths of an inch, and on the upper surface 
of this bracket are fitted the compound slides 
and table. The bottom slide is governed by means 
of a rack and pinion with spurwheel and balanced 
lever as shown for copying purposes. Above this 
slide is fitted the cross slide carrying the table. 
Each of these slides has hand-screw feed motions 
and adjustable vernier stops to act in both direc- 
tions. On the table are two adjustable headstocks 
asshown. These have dividing arrangements and 
also a double train of spur gear for connecting the 
longitudinal screw for feeding the table to the cutter 
spindle when cutting twist drills or helical cutters. 
On the inner edge of the table a sliding bracket for 
carrying the copy is fixed and is actuated by a screw 
running the whole length of the table. It may be 
geared to the main feed screw by change wheels so 
that it may gain in motion to twice or three times 
the speed of the cutter so as to give greater accuracy 
in the work. 

Messrs. Greenwood and Batley also show on their 
stand a machine for backing off the clearance in 
twist drills by means of an emery wheel after the 
drill has been hardened. The motion is taken from 
a screw placed in the horizontal bed of the machine. 
There is an overhead driving arrangement carried 
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PLANING 


MACHINE AT THE INTERNATIONAL INVENTIONS EXHIBITION. 


CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO., ENGINEERS, MANCHESTER. 


(For Description, see next Page’) 
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with an indicator and index plate to read to the hun- 
dredth part of an inch. This machine is useful for 
milling either parallel or taper milling cutters 
having straight or helical teeth. It will also make 
right or left-hand twist drills, spur or bevel wheels, 
- will do milling operations of other descrip- 
ions. 

The pentagraph cutter milling machine is in 
some respects the most interesting tool shown on 
Messrs. Greenwood and Batley’s stand. It is more 
especially designed for cutting irregularly formed 
teeth in milling cutters. It is a copying machine, 
the cutter spindle being guided in its motion by a 
former or copy which may be three to five times the 
absolute size of the work to be done, so that con- 
siderable accuracy is secured, and the cutters formed 
do not require finishing by the file, but may be 
hardened at once. The motion is conveyed to the 
tool through a three-speed grooved cone keyed 
upon the outer end of the cutter spindle, which 
has a hardened steel taper bearing, adjustable so as 
io allow for wear. The table is fitted with a pair 
of headstocks with a dividing arrangement, and has, 
besides a cross adjustment, a small swivelling 
motion for the purpose of making angular cutters. 
The cutter is brought to the work by a vertical | 
Screw arrangement which raises or lowers the 
Spindle carriage. This regulates the position of 





the cutter so as to take work requiring cutters up to 
7 in. in diameter and of 3in. in length. This 
machine may also be used for parallel or taper 
cutters. 

A dividing machine for forming the teeth of bevel 





wheels is another ingenious example of a copying | 


tool shown by this firm ; and in this also the work may 
be reduced from a former, three to four times larger 
than the piece required. The cutter is attached to 
an arm having a reciprocatory motion, there being 
horizontal, vertical, and swivelling adjustments to 
the tool box. A faceplate with wormwheel gear- 
ing into a toothed sector carries the work, and 
attached to the sector is a spindle working in bear- 
ings placed in the bed. The centre of this spindle 
corresponds with the point of the cutting tool, and 
upon the front of the sector there is a sliding head- 
stock in which is mounted the front end of the 
spindle. The nose of the latter receives the mandrel 
upon which the work is mounted, the opposite end 


of the spindle sliding through a socket mounted in | 


a bearing which is attached to the sector. The 
outer end of the socket is fitted with a wormwheel, 
and the inner end carries the worm and dividing 
arrangement as well as an adjustable lever upon 
the extreme end of which the copy is placed. The 
latter is kept in contact witha guide plate by means 
of aweight hung on a cord. The worm which gears 


A 4 


_ Wa Ae 
| a el 


into the toothed sector is on a horizontal shaft pro- 
vided with ratchet feed motion and a handwheel, 
which governs the depth of tooth as well as giving 
the required angle, and the action stops automati- 
cally by a motion which is brought into play when 
the cutter has formed the required depth of tooth. 

The last machine which we have to notice on this 
stand is Parker’s automatic screw-making machine, 
of which Messrs. Greenwood and Batley are the 
sole makers. It has a hollow spindle through 
which the wire is fed up automatically. The driv- 
ing motion is taken from a three-speed cone 
pulley. The automatic arrangement for feeding up 
the wire is placed inside this cone, the wire being 
held by a contracting chuck whilst the dies are 
cutting the thread. The turning tools are mounted 
on a slide in front, and are brought up to the work 
by means of a bell-crank lever actuated by a cam. 
The cutting-off tool works on a slide on the other 
side of the machine, and is connected with the 
other slide so that the one lever operates both. 
The hollow spindle carrying the diesis driven from 


|the main spindle by spur gearing. The various 


| cam shaft placed under the bed. 


automatic motions of the machine are taken from a 
The arrangement 
for arresting the feed of the wire at the proper time, 
according to the length of screw required, and the 
other various motions are ingeniously devised, but 
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are somewhat too complicated to make clear simply 
by a written description. 

On the whole, as will be gathered from our de- 
scription, Messrs. Greenwood and Batley's stand is 
one of great interest, and will well repay a close 
scrutiny from those interested in machine tool con- 
struction. 

The next exhibit in the machine tool department 
that attracts attention is that of Messrs. Sharp, 
Stewart, and Co., of the Atlas Works, Man- 
chester. We described and illustrated, a few 
weeks ago, the ingenious portable boiler drill exhi- 
bited by this firm, and we now give, on page 223, 
an engraving of a new form of Sellars’ planing 
machine, made at the Atlas Works. The general 
features of this excellent tool are well known to the 
majority of our readers, so that no full detailed de- 
scription is necessary. 
duced by Messrs. Sharp, Stewart, and Co. con- 
sist in the uprights being greatly strengthened, 
and brought down to rest on the floor. The 
crossbar connecting them is now made of girder 
form, and this allows the cross-slide to move right 
up tothe top. The reversing gear is now arranged 
in such a manner that it can be swivelled to allow 
the strap being led away horizontally, or at any 


required angle, instead of it being necessary for it | 


to be vertical as heretofore. 








THE SINGER MANUFACTURING COM- 
PANY’S WORKS AT KILBOWIE. 
(Concluded from page 211.) 

In our last notice of these works we gave a de- 
scription of the wet milling department, and we now 
proceed to describe some other features of interest 
in this vast establishment. 


Dry Mitiinc DEPARTMENT. 


The cast-iron work is machined in this depart- 
ment, but we cannot hope to do more than give a 
few details of this important work, the number of 
different machines employed and the variety of 
operations putting it quite out of our power to treat 
the subject exhaustively. 

We will take the bedplates of the machines as an 
example of what has to be done in this direction. 
The castings with the various projections on them 
are brought from the foundry, and the first opera- 
tion is to mill the flat surface on which the arm is 
bolted and the projections between which the 
needle plate runs. These are milled by ordinary 
cylindrical cutters carried on horizontal spindles 
driven by worm gearing. The teeth of these cutters, 
as in many other instances, are notched at intervals 
in order to keep them cooler. A special point is 
an arrangement for keeping the work truly parallel 
with the cutter spindle, so that the arm will go on 
square. 

There are twenty-one holes in the bedplate, 
some of them being for studs both above and below. 
As the whole of them are made at one setting, it 
will be evident that the drills have to approach 
from different sides of the work. The machine 
employed for this work is an extremely inge- 
nious tool, which has been designed and made 
on these works. Three beds are mounted at once 
on a vertical disc which revolves intermittently, 
and the drills work horizontally on each side. The 
operations are divided into three series. Thus one 
set of drills will be drilling the corresponding holes 
on one bedplate ; when these are made the disc 
will make a partial revolution, bringing a second 
bedplate to these drills and at the same time carry- 
ing the first bedplate to the second series of drills 
to have more holes made. When this has been done 
a third bedplate will be brought to the first set of 
drills, whilst the second bedplate will be at the 
second set of drills, and the first bedplate will be 
receiving the final operation. The next movement 
of the disc will enable the operator to remove the 
first bedplate and substitute another in its place, 
and the cycle of operations will be repeated. In 
this way the whole of the drills are constantly at 
work, and the bedplates are continuously operated 
on until all the holes are made. There are fourteen 
belts to drive the various drills, and these are run 
from two counter shafts. The intermittent motion 
is given to the disc by a cam, and another ingenious 
cam motion gives the required feed to the drills. 

After this the bed passes through a number of 
milling machines for cutting grooves and surfacing 
parts. Some of these machines have overhung 
cutters, whereas in the wet milling department all 
the machines had outside bearings. A well de- 





The improvements intro- | 


| signed machine is used for milling the Y cut for 
the shuttle race slide with fine cutters. Next to this 
| there are slotting machines for operating on parts 
| that cannot be reached by rotating cutters. After 
| this the holes that require tapping are operated 
/on by a hand machine, the tap being guided by 
ja jig. 
| ‘The arms of machines have to go through a 
‘large number of operations. They have to be 
| first drilled on their bases in four places; this 
lis done at one setting of the work by a double 
| headstock four-spindle drill. The holes have to 
be made from three directions, and one hole is 
/on a lug inside the casting, and in order to get 
|at it one of the other holes has first to be made. 
| The work is set in a jig, and two drills work from 
/each end, being fed up by a lever worked by a 
cam. The other two drills are fed up by a sliding 
headstock. The end holes are both drilled at once, 
whilst the other holes are made separately; the 
former, however, are longer, and so the work is 
finished simultaneously. One man runs two ma- 
chines, and attends to the tool which reamers the 
holes, that being the next operation; he turns out 
500 bedplates in ten hours. These holes, having 
been made, act as guides for setting the work in 
future operations. Ten other holes have to be made 
in various parts of this arm, and to make these 
there is a 10-spindle drill, the drills working from 
both ends, as heles are required both top and 
bottom. Another hole yet is required, but this has 
to be worked too close to one of the others to allow 
it to be done with the rest, so a separate machine 
has to be provided. The holes are then tapped, 
and other milling operations are performed. The 
copying machine for milling out the irregular slotted 
cam-for the needle-bar is also a very ingenious 
}machine, the whole work being automatic, except 
the feeding of the cutter into position, The ma- 
| chine stops of itself when the operation is finished. 





CurrerR-MakinG DEPARTMENT. 


We now return for a moment to the wet-milling 
shop, and we may state as a preliminary that there are 
always over 4000 milling cutters in stock ready for 
distribution, irrespective of those in use in the works. 
In this department are four universal milling 
machines by the Brown and Sharp Manufacturing 
Company, of Providence, Rhode Island. One of 
these is an extra large size, for making the big 
face cutters previously referred to. There are other 
machine tools in this department, all by American 
makers, excepting a few special ones made by the 
Singer Company themselves. 


Monitor DEPARTMENT. 

This is on the floor above, where there are 
a large number of special lathes, mostly by the 
Brown and Sharp Company, for making the various 
screws used in the sewing machines. As an ex- 
ample we may take the thumb screws. These 
are turned out of a piece of Zin. bar. The head 
of the screw consists of a circular flat top just 
under 2 in. in diameter. This is connected to a 
collar, 2 in. in diameter, by a shank, the latter being 
4 in. long, and sweeping into the top and collar by 
an easy curve. Below the collar is the shank of the 
screw, } in. long, and the screw itself, which is g in. 
long. The iron rod is fed up through a hollow 
spindle, and a capstan rest has four tools mounted 
in it. The rest is fed up by a hand lever, to 
bring the different cutters to the work. The 
first, a double tool or rather two tools together, 
cuts the pieces roughly to shape, reducing the 
part that forms the collar and the shank of the 
screw to size, but the part of the head or shank 
between the collar and the top is left cylindrical in 
place of being curved. The second operation is to 
clean out the under part of the collar where the 
shank of the screw springs fromit. The next cuts the 
thread, and the fourth tool forms the curve between 
the collar and the top. The latter is nirled on the 
edge, this being done by a separate tool carried 
on a hinged tool holder at the front of the machine. 
When this is done the nirling tool is swung back and 
exposes a parting tool, which is fed up ona slide rest 
and cuts the piece off. One unskilled man will turn 
out one piece a minute from the rough bar. Studs 
with flat heads, } in. over thread and 2 in. length of 
thread, for attaching parts of the machines are 
turned out by unskilled labour at the rate of 2000 
in a day of ten hours. They are turned from the rod 
by a hollow spindle capstan lathe. The clamp screws 
used in machines are also turned from round steel 
1,'5 in. in diameter. The head is flat and when 





finished is 1 in. in diameter and 3,'; in. deep. The 
screw is in. over thread and the length of the thread 
is ;*;in. At one time these screws were made from 
blanks stamped in dies, but it was found cheaper to 
turn them down from the mild steel bars, although 
more than half the material is cut away. One of 
the chief advantages of the continuous bar is that 
the work can be chucked so easily, as it is fed up 
through the hollow mandrel. 

The self-threading needle clamp affords an ex- 
ample of a very ingenious piece of work. It is formed 
originally from a rod which is cut up into picces 
gin. long, the diameter being gin. From this the 
metal is cut away half way through for a distance of 
rein., so that two discs are left, which are joined 
by a semi-cylindrical piece. This forms the blank 
for the operations we are about to describe, which 
consist of drilling and tapping at one end, cutting a 
V, making a nick to take a hole for a wire, drilling 
this hole, and cutting a groove ; these operations 
being done by a combined machine, which is one of 
great ingenuity. A circular horizontal chuck rests 
on a disc, which is attached to a vertical spindle, on 
which both revolve intermittently. Round this disc 
and revolving with it there is placed the cam which 
feeds up and withdraws all the tools. Eight blanks 
at once are carried in holders on this chuck, 
Arranged radially round the chuck are eight 
headstocks which carry the necessary tools for 
each operation, the chuck making a partial revolu- 
tion after each operation, so as to bring the pieces 
up to the next tvol. The drill and tap tor the 
hole in the end of the upper portion, work in 
vertical spindles, the hole being parallel with 
the axis of the piece. The tap spindle has two belts, 
one for the slow-cutting feed and the other for 
the quick return motion of the tap. The next 
operation is to cut the triangular nick on the 
lower disc. This is done by a milling cutter, fed up 
and withdrawn by the cam referred to, which gives the 
feed to all the tools. A small twist drill (61 Stubs’ 
gauge), working horizontally, next makes a small 
hole in the face of the nick, this hole serving 
to hold a wire which guides the thread. The drill 
is fed up and withdrawn by the headstock sliding 
on its bed, the motion being taken from the cam 
before referred to, the drill spindle being rotated by 
a belt and pulley. The next operation is to saw a 
groove to guide the thread across the bottom face 
of the lower disc, a small circular saw fed up bya 
sliding headstock being used. It now remains to 
cut the Y in the upper part of the lower disc, just 
where it joins the semi-cylindrical part that con- 
nects it to the other disc. This is done in two 
operations, a roughing and finishing cut being taken 
by two milling cutters also driven by belts and 
traversed by the cam. The chuck and cam attached 
are driven by worm gearing, and the various cutter 
spindles by belts, the driving pulleys of which are 
actuated by series of bevel gearings, This machine 
will turn out 6000 pieces in a week of 56 hours, 
It is about 4 ft. 6 high, and 2 ft.6in. across. 

The bevel gear for driving the sewing machines 
is cut out by milling tools. The blanks are 
brought in as stamped out at the forge. The work 
is held in a chuck and the cutter goes round once, 
partially forming the teeth. The machine then stops 
when the attendant moves the work a trifle, and sets 
the cutter going again. In consequence of the piece 
being moved a little to one side, the cutter only 
acts on one face of the tooth, and removes the 
superfluous metal widening the gap. One operator 
attends nine machines, and will cut 4000 blanks in 
56 hours. The wheels when cut are 1 in. in dia- 
meter, the length of tooth is ;°; in., and the depth 
4 in. In the second operation the machine runs 
twice as quickly as at the first. 

In cutting the slots in the heads of small screws, 
the chief point of interest is the manner of holding 
the work whilst the slot is being cut by a circular saw. 
A lever pivots on the framing of the machine, and 
this is divided into two arms at the part which is the 
cutter side of the pivot. The screw is held by the 
extremity of these two arms, and by a movement of 
the operator’s hand the arms are opened a little, so 
as to drop the piece which has just been operated 
upon. The extremities of the arms are then moved 
from under the cutter and a fresh screw put in by 
hand, when the work is held and brought to posi- 
tion. In this way one man will cut a }-in. slot in 
the heads of 16,000 screws in one day. Larger 
screws with 4 in. heads are slotted by two circular 
saws, 22 screws being placed in two rows in a fix- 
ture, and the saws travel above them. 

Adjoining this department is a store where all the 
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work is deposited as soon as each operation is per- 
formed, the parts never being moved from tool to 
tool, but always going back to store. In this room 
alone, which only has to do with the Monitor de- 
partment, about half a million operations on the 
various pieces are booked to the men in one day. 
In this store, too, the gauging of the parts is done, 
a large staff being kept for the purpose. Besides 
this there are three perambulating gaugers who go 
from tool to tool in order to warn any man if he is 
wing wrong in his work, either through cutters 
getting out of order or otherwise. This is done 
more as a protection to the men themselves, as they 
have to pay for any work they spoil. 


PoLIsHING DEPARTMENT. 


In a room adjoining, the wire and bar used in the 
machines is straightened and cut to length. Here 
also are a large number—forty-six in all—of emery 
wheels for polishing different parts of the sewing 
machine. In this room the wire bobbins that go 
inside the shuttles are also prepared. These con- 
sist of a steel wire spindle 13 in. long and ;'z in. in 
diameter with a brass washer or flange at each end. 
The wire is first cut off from a continuous length 
and pointed at each end by a hollow spindle machine 
like a small lathe in appearance, but the cutters re- 
volve round the wire in place of the wire turning. 
The various motions of holding the wire whilst being 
cut, feeding it up when released, and bringing for- 
ward the cutter, are performed through the inter- 
vention of cams carried on a cam shaft running in 
the direction of the length of the wire. The wire 
is fed up by being grasped between the jaws of a 
clutch, which are closed and the whole moved 
forward by one of the cams referred to. A spring 
chuck is used for holding the wire whilst being 
operated on. 

A somewhat similar machine in general design is 
used for cutting and finishing the washers ; these are 
made from a length of wire generally about 30 ft. to 
35 ft., a sufficient quantity to keep the machine going 
all day, and as all the operations are automatic, these 
machines really require no attention after they have 
once been supplied with a length of wire in the 
morning. This is a new machine, and it remains to 
be seen how far it is an improvement on the old 
plan of hand-turning, an operation at which the 
men become wonderfully expert. In this corner 
are other machines for finishing feet—such as 
hammer and presser feet—28,000 being turned out a 
week ; besides which, many operations are performed 
in small machines, the work always being held in 
jigs to insure accuracy and save time. Near here, 
also, is a small gas furnace, for hardening shuttles; 
an operation that has to be caresully done. 


Tue NrepteE DePartMeENT. 

This is situated on the top story of the principal 
building, and contains some of the most delicate 
and intricate machinery in the whole works. This, 
however, we shall not attempt to describe : firstly, 
because it would be quite beyond our power to 
do so without the aid of elaborate drawings ; 
secondly, because the subject is of but limited inte- 
rest; and, thirdly, which is no doubt the most 
cogent reason of all, because the machines were 
not uncovered for our inspection. These machines 
are quite a new importation from America, and by 
them the needle is formed automatically and deli- 
vered complete into a shoot, excepting that the eye 
must be afterwards punched. 

In the older process of manufacture the wires 
from which the needles are formed are cut to 


lengths, and these blanks are reduced to the 


shape and size wanted, by a double headstock re- 
ducing machine, which is just a diminutive lathe 
with a diminutive slide rest, which gives the neces- 
sary taper to the needle. There are 16 of these 
double machines, each attended by one girl. There 
are also 25 machines, each attended by one girl, for 
milling the short and long grooves in the needles; 
and there are also 14 punches for making the eyes. 
The hardening and drawing back is then done in 
another department, and the needles are brought 
back again to be rumbled, picked, and straightened, 
the latter operation being performed by a small 

and hammer on a wood block. These needles are 
all tapered ; but ‘‘ automatic needles” are parallel- 
sided, and these are made in the new machines we 
have alluded to. 

In another room the needles are pointed on a 
solid emery wheel, being held in rubber blocks and 
fed up automatically with rollers, the wheel tra- 
versing across the work. The axes of the feeding 








rollers and the emery wheel are not quite parallel, 
and in this way the parts are cut away gradually. 
Other operations, such as swifting, polishing, &c., 
are also performed in this department. 

The weekly output of needles from this depart- 
ment is 450,000, but when the new plant is com- 
plete the numbers will be doubled, or 1,000,000 
needles per week will be made; a quantity which 
is not above the present demand. At present the 
firm procure needles from their American factory. 


THe MaAcuHIne TooL-MAKING DEPARTMENT. 


This section of the works is, as we have said, a 
most important one and, indeed, would make a very 
respectable steam factory by itself. There are 
between 30 and 40 lathes, 15 planing machines, and 
other tools such as drilling machines, slotters, 
milling machines, &c., in proportion. Nearly all 
these tools are of American make, only a few having 
been bought in this country. In other depart- 
ments of these works we were not surprised 
to find American machine tools preponderating, 
as the Singer sewing machine was first made in the 
United States, and it was but natural that the 
special tools there devised, and which had been 
found to answer so well, should be imported to this 
country. But in a department engaged in general 
engineering work, such as machine tool making, the 
same argument does not apply, and it is a little 
humiliating to find so sweeping a condemnation of 
English work both for design and workmanship, aswe 
have heard lately, since we have been in the North, 
not only at the Singer Company’s Works, but in other 
places where English and American machine tools 
stand side by side. In orderto correct any misconcep- 
tion it is better to state that the Singer Company’s 
Works at Kilbowie are entirely British in their 
management, only one American, we believe, taking 
any active part in the affairs ; and it is very certain 
that if English tools could do the work as well as 
the foreign ones, the executive of this company are 
far too shrewd to send to America for their ma- 
chines. It is by no means the first time the ex- 
cellence of American machine tools of medium size 
(and it is to medium sized tools alone we are now re- 
ferring) has been pointed out to English engineers 
but we think the lesson cannot be too often repeated. 
No doubt many will consider that it is unpatriotic on 
our part to decry English manufactures. We are 
not of that opinion. There is no more dangerous 
state of existence than living in a fool’s paradise, 
and it is better English makers should find out in 
time that they are being outstripped in the race, 
than that their eyes should be opened by their trade 
leaving them. 

OTHER DEPARTMENTS. 


The other sections in these works do not call 
for any extended comment. The packing-case de- 
partment is a large building with a number of wood- 
working machines. On the floor above, the various 
woodwork used in the construction of sewing ma- 
chines is prepared, there being several machine tools 
here also. The japanning department also occupies 
considerable space, and is naturally an important 
one, considering that all bedplates, arms, «c., are 
finished in this way. In a large room above, the 
gilding and transfer work for ornamenting the ma- 
chines is carried on, 150 girls being employed in 
one room alone. The position of the extensive 
storage and shipping departments and machine 
packing departments are shown on the plan 
published last week. The company has also a 
private gas works, as shown on the plan, fitted up 
in the most modern and approved style. 


Tue Bascock AND WILLCOX BoILER-MAKING SHOP. 


This is the only department in the Singer Manu- 
facturing Company’s works that is not connected 
with the production of sewing machines. All the 
Babcock and Willcox boilers made in this country 
are produced at the Kilbowie Works, the Singer 
Company making for the owners of the patent. We 
may mention, in starting, that all the boilers at 
Kilbowie are of this description. The boiler de- 
partment consists of three principal sections. In 
the first the steam drums are made; the cylindrical 
shells are rivetted up from boiler plates; the ends 
are of cast iron, and are rivetted to the shells. 
There is in this department a Tweddell’s hydraulic 
rivetter by Fielding and Platt, with a 6 ft. Gin. gap, 
and a large punching press with an automatic ar- 
rangement for regulating the pitch of holes. Inthe 


next department the boilers are erected, the tubes 
being expanded into the cast-iron heads. 


The caps 





are afterwards put on, a face-joint being made. The 
mud drum is one large casting. The tools hereare a 
boring machine for the heads, which are generally 
made eight or ten in a casting; a large radial 
drill, an American pipe-screwing machine, and an 
American bolt-screwing machine. There is alsoa 
ten spindle vertical milling machine for facing 
headers, doing the ten holes at once, and a 
horizontal boring mill by W. Sellars and Co., of 
Philadelphia, planing machines, drills, and various 
other machine tools. 

The boiler that runs this part of the works is a 
93 horse-power Babcock and Willcox, and, like all 
the other boilers in the works—except two, and 
these are in course of being altered—is fitted with 
Juke’s mechanical chain stoker. This renders the 
fires practically smokeless, and appears to give 
excellent results generally. The example in question 
has been working continuously for two years and a 
half, and is now in perfect order. 

This brings to a close our notice of the Singer 
Manufacturing Company’s works at Kilbowie ; 
probably the finest monument of a sound inven- 
tion properly developed that the present age has 
produced. 








DAVEY’S DIFFERENTIAL GEAR. 


WE have often noticed the application of Mr. Davey’s 
valve gear to Cornish pumping engines, and we now 
illustrate a recent application of considerable interest, 
embodying, as it does, an important addition lately 
patented. 

The general principle of the differential gear is now 
generally understood, but in its original form it was 
designed especially for compound engines, in which 
the cut-off in the high-pressure cylinder was not very 
early (about half stroke as a maximum), and although 
in that form it was quite suitable for Cornish engines 
cutting off late in the stroke, it was not so well adapted 
for a very early cut-off in engines having a light reci- 
procating mass involving, as this does, a very quick 
return stroke. 

Realising the importance of considerable degrees of 
expansion, Mr. Davey has devised a means by which 
a Cornish or other direct-acting engine may be worked 
with the differential gear, so as to secure the very 
earliest cut-off. This improvement has been embodied 
in a gear lately applied to a 90in. Cornish engine at 
the East London Water Works. The diagram on the 
next page (Fig. 1) shows what an early cut-off has been 
effected. Fig. 2 illustrates the mode of working the 
steam valve by which this early cut-off has been 
secured. 

Referring to the illustration, ) is the rocking shaft, 
which gives motion to all the valves. On it is keyed 
the lever c, at the extreme end of which is pivotted 
the lever /. The outer end of the lever d carries a pin 
moving in a loop on the end of the steam valve rod. 
The opposite or inner end of the lever d is curved to a 
radius struck to the centre of the rocking shaft. This 
curved end bears against a roller carried on the lever 
c, keyed on the rocking shaft f The shaft / is so 
attached to the engine as to receive the motion of the 
piston on a reduced scale. At the commencement of 
the opening of the steam valve, the rocking shaft f 
and the roller ¢ are stationary, but the rocking shaft 
b is at the same time receiving motion from the diffe- 
rential gear, causing the steam valve to be opened. 
Immediately the engine commences its stroke, it 
begins to close the steam valve, and closes it rapidly 
by the combined actions of the motions of the two 
rocking shafts ) and /, causing them to move in the 
direction indicated by the arrows. It will be readily 
seen that those two actions combine to close the 
steam valve very rapidly. The point in the stroke 
at which the valve closes is determined by means of a 
link giving motion to the rocking shaft /. 5 

In addition to the improvement above described, 
another important improvement has been made, which 
we illustrate in Fig. 3. This illustration represents a 
gear which Messrs. Hathorn, Davey, and Co. are 
making for the Wolverhampton Corporation Water 
Works. When the gear is applied to working engines 
non-expansively, the simple differential motion pro- 
duced by combining the cataract with the engine 
motion, is all that is necessary for perfectly governing 
the engine under all conditions of load ; but in work- 
ing very expansively the conditions are altered, and 
something further is required, viz., a governing 
principle which can be brought into action after the 
steam is cut off. That is effected in the gear which 
we are about to describe by means of an appliance 
termed a ‘‘trip,” by means of which the engine is 
stopped immediately it loses its load, or exceeds the 
speed of working to which it has been adjusted. 

Referring to our illustration, a is the differential 
lever, which gives motion to all the engine valves by 
means of the rocking shaft b. The end d of the lever 
a@ receives a constant motion regulated by the cataract 
to which it is attached. The opposite end ¢ receives 
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the motion of the engine on a reduced scale. The con- 
nection between the engine and the point ¢ is made so 
that it may be instantly broken by the release of a 
catch. That catch is held in position by means of a 
spring, and has a lever giving motion to the piston of 
a cataract. As long as the resistance of the cataract is | 
not sufficient to overcome the resistance of the spring 
the catch secures the connection, but immediately the 
accelerated motion of the engine arising from loss of 
load or other cause, increases the resistance of the 
cataract, the catch is instantly withdrawn, and all the 
valves, being thereby liberated, fall to their seats and 
stop the engine. 

From the description which we have just given it 
will be evident that great study and care has been 
taken to produce a gear more perfect, and at the same 
time more simple than the old Cornish gear. 

It will be seen from our illustration that the gear is 
self-contained on a small bedplate made to stand in 
front of the engine, and in applying it to existing 
engines, it is only necessary to make the three valve 
rod connections, and to connect the outer end of the 
differential lever to a conveniently situated moving 
part of the engine. 

In this new gear there are three small handwheels ; 
the first f for regulating the speed of the stroke, the 
second g for regulating the frame between the strokes, 
and the third / for adjusting the trip gear. 

Comparing it with the Cornish gear, there is just 
one rocking shaft instead of three, and all the handles, 
quadrants, and tappets are done away with. The para- 
phernalia of cataracts, levers, and weighted pedals con- 
nected with the Cornish gear, and usually placed in a | 
cockpit under the engine, are also rendered unnecessary. | 
| 

THE SAINTIGNON PYROMETER. | 

In the pyrometer invented by M. de Saintignon, 
high temperatures are measured by inserting in the | 
furnace a tube through which a current of water is | 
passing at a uniform rate. The temperature of the | 
water is measured by a mercurial thermometer as it | 
enters the tube, and again as it leaves, and from the | 
difference of the two readings, the intensity to which | 
it has been exposed is deduced. The instrument is | 
made in two forms. In the first it is applicable to | 
heated spaces with thin walls, such as smokeboxes ; 
and in the second, to furnaces inclosed with masonry. | 
It is the latter form of which we annex an illustration. | 
It comprises two thermometers, T’, T’, graduated with 
long scales, and connected by elastic tubes to the pipe 
E, which is passed through the wall into the furnace, 
the temperature of which it is desired to measure. A 
uniform current of water flows from a reservoir situated 
at a height of about 10 ft. above the pyrometer, passes 
through a filter, and descends into a vessel encircling 
the bulb of the thermometer T’. This thermometer 
indicates the initial temperature of the water. From 
it the water flows by the elastic tube E’ into the copper 
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tube E, which is situated within the furnace, and is 

exposed to its heat at the particular point where it is 

stationed for the time being. The water becomes heated | 
in its passage, and returns to the second thermometer | 
E?, where its temperature is again measured, The 

speed of the current, and the length of the tube ex- 

posed to the action of the fire, are so adjusted that the | 
water is raised 1 deg. for each 25 deg. of the furnace. 
A plate P, furnished with a handle p, carries a scale 
advancing 25 deg. for each degree of the thermometer 
scale ; its zero point is placed opposite the head of the | 
column of mercury in the thermometer T', and the | 
temperature is read opposite the top of the mercury | 
in T2, After leaving the second thermometer, the | 
water enters the pressure gauge M, which consists of a | 
tube open at its upper extremity, and carrying at its | 
lower end a cock R by which the water escapes. By ad- | 
justing the cock S, the flow is regulated until the water | 
rises to the mark B in the tube ; and so long as it does 
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not vary from this point, it is known that the calculated 
discharge is taking place through the cock R. 

It is necessary, for correct determinations, that the 
water should not gather heat until it actually enters 
the furnace, and to this end the tube E is covered with 
a refrigerating envelope F’, which incloses and protects 
all of it, except the part in the furnace. This envelope 
consists of a double copper pipe, to the centre of which 


| there pass two small pipes K', E?. A current of water, 


quite independent of that which flows in the pyrometer, 
enters the envelope by the pipe N, passes along its 
entire length, and escapes by the tube O. The two tubes 
carrying the water used in the pyrometer are sur- 
rounded by a non-conducting covering; and in order 
that the refrigerating envelope may not have any 
influence on the pyrometer tubes, it is arranged that 
the water leaving it shall be at a mean temperature 
between the initial and terminal temperatures of the 
water in the tube E. The pyrometer has been applied 
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COMBINED PLANING AND SLOTTING MACHINE. 
CONSTRUCTED BY MESSRS. T. SHANKS AND CO., ENGINEERS, JOHNSTONE. 


with much success to blast furnaces, glass works, por- 
celain and earthenware kilns, gas works, bakehouses, 
and to many other apparatus requiring high tempera- 
tures. It is shown at the Inventions Exhibition in 
Group II. at the stand of M. Brin, who exhibits a 
method of making oxygen, in the North Court of the 
South Gallery. 


FLOUR MILL AT BURSCOUGH. 

THE competitive show of bread at last year’s Health 
Exhibition proved that there is a steady improve- 
ment in the quality of the loaves to be found in the 
bakers’ shops as we proceed northwards, Lancashire 
and Yorkshire being far in advance of London in this 
respect, while Glasgow bears the palm in the entire 
kingdom. The reason of this is not to be found entirely 
in the skill of the operatives, but a good deal of the 
credit must be allotted to the superior quality of the 
flour they use. The imports of American flour into 

. this country flow in the largest quantity to Glasgow 
and Liverpool, and are mostly used in the neighbour- 
hoods of these parts, the result being that even the 
cheaper qualities of bread are of a whiteness and fine- 
ness which is not to be obtained in London, except at 
the very highest prices. At the same time the mills in 
the North are undergoing alteration to the gradual 
reduction system at a rapid rate, and new mills are 
springing up which can hold their own with those of 
any other part of the world. We illustrate on a two- 
page plate, a new mill which has been recently erected 
and furnished by Messrs. Hind and Lund, of Preston, 
for Messrs. R. and H. Ainscough, of Burscough, a 
village situated about midway between Liverpool and 
Preston. The new mill is erected beside an older 
building of the same kind, which is indicated to the 
left, Fig. 2. It comprises five floors, an attic, and 
a dust room. The first or basement floor (Fig. 7) 
1s occupied with two lines of shafting, and with a 

row of elevators. This shafting drives the rolls, 
the whole of the elevator boots in one line, and 
also the worms conveying the rolled material from the 





| two outer lines of rolls to the elevators. The second 
| floor (Fig. 6) contains the roller mills, numbered in 
| succession 1 to 23. The roller mills are numbered 

1 to 24; roll No. 1 is the first break just opening the 
| wheat sufficiently to extract the germ, and also the 
| dust lodging in the crease of the grain, No. 11 roll 
| is the second break, No. 10 the third break, No. 9 
| the fourth break, No. 8 the fifth break, and Nos. 13 
|and 14 the sixth break. The above constitute the 
| whole of the reductions of the wheat, and the bran 
on -being scalped after the sixth break is perfectly 
clean and flat. Nos. 5 and 6 reduce the semolina the 
first time, Nos. 12, 21, and 22 reduce the middlings 
the first time, and the others are employed in the re- 
duction of the middlings and dunst. In these mills 
a line drawn through the axis of the two rolls stands 
at an angle of about 45 deg. with the horizontal. 
It is claimed for this arrangement that the lower 
roll acts as an extra feed roll, carrying the berries 
of wheat or flakes of bran in between the points 
of contact, thus opening the whole of the berries 
along the crease and keeping the bran much 
broader. The whole of the breaking rolls have 
sharp corrugations, and each is connected to an ex- 
haust trunk which removes the heated air, and keeps 
the material cool while under treatment. The connec- 
tion between the mills and the elevators is shown by 
arrows. 

The third floor is occupied by double centrifugal 
purifiers marked A to J. These form a special feature 
in the plant of Messrs. Hind and Lund. 

The fourth floor (Fig. 4) contains four semolina 
purifiers and nine sieve purifiers. On the fifth and 
sixth floors there are single and double centrifugals, silk 
reels, and scalpers, the dotted lines showing the ma- 
chines in the fifth floor. The mill is lighted by the 
electric light, and is a capital example of modern 
practice, turning out first-class flour at a very moderate 
cost. In an early issue we shall illustrate and describe 


many of the individual machines which have numerous 
features of interest, 
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COMBINED PLANING AND SLOTTING 
MACHINE. 


WE illustrate above a very fine example of Barrow’s 
patent combined slotting and planing machine, which 
has been made by Messrs. Thomas Shanks and Co., of 
Johnstone, near Glasgow, for the Steel Company of 
Scotland. It has been specially arranged for dealing 
with large forgings, such as cranks, connecting-rods, 
stern-posts, and steel castings. The slotting stroke, 
which is variable up to 6 ft., has two rates of speed for 
iron and steel, and the planing motion is also variable 
up to 10 ft. stroke. The vertical bed upon which the 
tool slide moves is adjustable by power up or down 
3ft., and can be made to just clear the work, or the 
table outside it. The various slides which carry the 
tool, and the tables which support the work, are pro- 
vided with adjusting power movement in addition to 
the usual feeds, so that no time is lost in bringing the 
work and the tool together. The machine takes up a 
space of about 20ft. in length, breadth, and depth, 
and weighs nearly 50 tons. 








STEAM TRAMWAY LOCOMOTIVE. 


Ir is now thirteen years since the first locomotive 
steam tramway engine was brought into use on the 
public highways. The makers were Messrs. Merry- 
weather and Sons, of London, who have for many years 
enjoyed a world-wide reputation as fire engine makers. 

The first line opened was in Paris, where some forty 
engines were used to perform the tram service in place 
of horses. Since that time the amount of capital em- 
barked in steam tramway enterprise has been steadily 
growing, and at the present time the manufacture of 
tramway locomotives, and special cars for use in the 
streets, finds employment for no lessthen 3000 me- 
chanics. The use of these engines effects a saving in 
the running expenses of the tramway companies that 
have adopted them, amounting in the aggregate to 
30,0007. per annum, and in addition gets rid of the 
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unavoidable cruelty whica is occasioned by the em- 
ployment of horses for street tramway work. 

The North Lendon Tramway Company is the first line 
in the metropolis to adopt steam. It has fifteen engines 
constructed by Messrs. Merryweather and Sons, and its 
example will doubtless soon be followed by other London 
lines. The engine illustrated on page 230 forms a 
prominent feature in the South Gallery of the Inven- 
tions Exhibition, being placed between Mr. Webb’s 
compound locomotive and the Westinghouse brake 
exhibit. It is one out of an order for fifteen built for 
the above line, where the remainder are daily at work; 
and are apparently in favour, as the receipts are double 
those of the horse cars, which ran in course of their 
gradual introduction alternately on the same line. 
The North London tramways at present extend 
from Stamford Hill through the most populous parts 
of Tottenham and Edmonton to Ponder’s End, and 
a branch is in course of construction along Seven 
Sisters-road to Finsbury Park ; there is a large amount 
of horse traffic over the whole of the route, but the use 
of the engines is not found to cause any inconvenience 
whatever. Thisengine is constructed fora gauge of 
4 ft. Shin., and is fitted with cylinders 74in. in dia- 
meter by 12 in. stroke placed inside the frames, the 
whole of the motion being thoroughly accessible to the 
engine man on theroad. The bviler is of mild steel, with 
copper firebox and brass tubes 1? in. outside diameter. 

The ashpan is specially arranged to prevent drop- 
ping cinders or showing fire, but can be easily raked 
out when required ; the ashpan is operated from both 
ends of the engine. The wheels are of steel with rolled 
steel tyres shrunk on and secured by screws. The 
condensing arrangements are so constructed that 
exhaust steam is never visible even when ascending 
hills. The condenser is of the type known as Merry- 
weather’s air condenser, and consists of a large number 
of thin copper tubes arranged across the roof, the ends 
being secured in tubeplates, outside which are at- 
tached copper troughs for the passage of the steam ; 
these troughs are fitted with diaphragms at regular 
intervals to cause the steam to cross and recross the 
condenser. The condenser is a feature of importance 
in a tramway engine, and its proper construction 
means a great deal monetarily in wear. A well-made 
condenser has been shown to last seven years, whilst 
others have not lived three years. A condenser costs 
100/7., therefore in this one item the cost of main- 
tenance in an engine can be readily gauged. 

In order to meet the Board of Trade regulations, a 
powerful centrifugal governor is driven from the driv- 
ing axle by gear direct, without chains or belts. 
The governor operates on a throttle valve which closes 
when the speed reaches eight miles an hour. Should 
the speed not then be checked, as for instance in de- 
scending an incline, a small steam valve is opened, 
giving steam to the brake cylinders and applying the 
brake. This acts automatically and ceases to act when 
the speed has been reduced below the given limit. An 
ordinary screw brake is also provided with a handle 
at each end of the engine, and the steam brake, besides 
being actuated automatically by the governor, can 
be applied by the pressure of the driver’s foot on 
treadle. The car brake is operated by a lever ad- 
mitting steam to a brake cylinder, which acts on the 
brake-blocks through the medium of a chain. It will 
be noticed in this engine that all handles—regulator, 
engine, car brakes, &c., necessary for working—are 
in duplicate, so that a man may always drive the 
engine standing at the forward end. 

Messrs. Merryweather and Sons were the pioneers 
of steam tramways in the public streets, and engines of 
their manufacture are now running on lines in England, 
Australia, New Zealand, India, France, Germany, 
Spain, Holland, &c. The cost of working on two of 
the first established English lines equipped with these 
engines, is as follows: Stockton and Darlington, four 
years at work, 34d. per mile (see ENGINEERING, 
January 11, 1884). 

The following report has also just been submitted 
by the engineer : 


Stockton and Darlington Steam Tramways Company, 
Limited, Cost of Repairs and Running of Engines for 
Six Months, from January 1 to June 30, 1885. 


Per mile. 


Number of miles run ... 55,286 
Drivers’, steam raiser, and £ «4 d. 
cleaners’ wages ... 330 7 0 1.43 
Renewals... a Se 185 11 6 80 
Fuel, coke, and coal eee 154 3 0 66 
Oil, waste, and other store 35 8 6 15 
Water and gas is 22 6 4 .09 
Total... “a exe 727 13 4 3.13 
Consumption of coke per mile ... «oo 952.1b; 
Total mileage from commencing torun 356,340 


No firm has had so lengthened an experience in the 
cost of running engines, and no company, we believe, 
can give results from so extended an experience with 
any engine as they can with the Merryweather engine, 
as will be seen by referring to the results of working 





that we publish from time to time, 


THE SCOTCH STEEL TRADE. 
The Rise and Progress of the Scotch Steel Trade.* 
By Mr. James RIey. 

HAVING regard to the fact that, in the course of the 
thirteen years which have elapsed since the previous visit 
of the Institute to Glasgow, very important modifications 
and developments have taken, and are taking place in 
what may still be termed the iron industry of the district, 
it has been thought expedient and desirable that these 
matters should be brought under your notice in a regular 
manner by the usual method of submitting a paper for 
consideration. I have therefore undertaken to deal with 
one phase of these changes, and shall endeavour, as briefly 
as may be, to describe the rise and development of the 
steel manufacture in Scotland. 

Before dealing with the most important part of my 
subject-matter (that is, the manufacture of open-hearth 
steel), it seems reasonable that I should make some 
reference to the other processes of manufacture, and first 
to the more ancient, and what is still the most reliable 
one for the production of the highest classes of steel. How 
long it is since the manufacture of crucible steel was com- 
menced in this country I am unable to inform you, but it 
is known that long ago a considerable business was done 
in files and tool-steel by at least one firm in this district. 
For various reasons the manufacture was discontinued, 
and in later years no one firm has been pre-eminent for 
the production of crucible steel; in fact, I am not sure 
that it is generally known that this class of steel is pro- 
duced in our midst. I have instituted some inquiries as 
to this matter, and find that there are now, or were very 
lately, six firms producing crucible steel, and that in all 
there is a power of production of something like 1500 to 
1600 tons of steel annually. Most of the product is in the 
form of castings, but a considerable quantity is made into 
tool-steel, and into the largest of blades for plate shears, 
and I am in a position to testify to the dh quality 
of these products. 

With reference to the production of steel by the 
Bessemer process (the acid-Bessemer), my remarks need 
not be very lengthy. It may, however, be stated that 
the reason why there has been no development of the 
process in Scotland is not to be found in the want of 
enterprise of our ironmasters, for it is known that some 
of them were amongst the very earliest of those who 
made arrangements with the distinguished inventor for 
licenses to work this process. 

A very early but a very crude trial was made in the 
year 1857 by Mr. Thomas Jackson at the Coats Iron 
Works, to whom I am indebted for the following re- 
marks : 

* My attention was first drawn to the subject by draw- 
ings in the Illustrated News. From these drawings and 
accompanying letter-press we had the necessary apparatus 
fitted, and on a very simple plan. An old locomotive 
cylinder attached to the engine of the turning lathe 
served as a blast cylinder. The foundry cupola and 
Bessemer furnace were lengths of old boiler tube lined 
with brick and erected close together. The charges 
varied from 5 cwt. to10 cwt. ; the pig iron used, Eglinton, 
No. 1, in those days a very superior brand. Frum a 
charge of this iron drawn off in the state of refined metal, 
which was then puddled and rolled, and afterwards re- 
rolled into merchant bars, the result was B-best iron. 
We had no diticulty in rolling the blooms obtained into 
the usual 3in. by § in. rough bars, and these were piled and 
re-rolled into merchant bars, and from a piece of 3in, by 
4in, a sheet was rolled out at Govan Bar Iron Works as 
thin as paper and pliable. So far as I am aware, no 
other iron was rolled successfully from the experiments 
conducted at that period here in Scotland. A piece of 
the above bar iron was analysed by Dr. Penny, Pro- 
fessor of Chemistry in the Andersonian University, 
Glasgow, who duly reported that the substance was 
chemically pure iron, but commercially valueless, being 
what the workmen usually style burnt iron. It seemed 
to be impossible to hit the point when the iron could be 
run from the converter to produce good malleable iron. 
I am writing from memory ; and although several notices 
were taken of these experiments, I can only find one con- 
tained in the Journal of the Society of Arts.” 

I give the extract referred to by Mr. Jackson, and may 
add that a paper describing this experiment was read 
before the Philosophical Society of Glasgow by Mr. Wil- 
liam Cockey on February 11, 1857 : 

‘*The experiments were conducted as nearly as possible 
according to the method described to the public by the 
patentee. The form of the Bessemer furnace was cylin- 
drical, being 18 in. in diameter, and with six tuyeres, 
each # in. in diameter, entering almost on a level with the 
bottom of the furnace. The pig iron used was one of the 
best brands of the firm (Eglinton), and No. 1 or softest 
quality ; the quantity operated on about 8cwt. The pig 
iron, when melted in the ordinary foundry cupola, was 
run direct into the Bessemer furnace, which had been 
previously well heated. The blast was then applied, and 
beginning at a pressure of 8lb., was raised during the pro- 
cess to 11 lb., and afterwards allowed to descend to 5 lb. 
The appearance of the action going on was similar to that 
usually ascribed to it ; and when, from the subsidence of 
the ebullition and the change of flame to a purple colour, 
the process was deemed concluded, the metal was run into 
moulds (18 in. by 4in. by 4in.) These blooms, after cool- 
ing, were reheated and rolled into bars, and these, cut up 
into equal lengths, were piled nine high, and again rolled 
into bars, the same mode having thus been pursued as that 
adopted to manufacture marketable iron. The iron was 
found quite unfit for commercial purposes from its brittle- 
ness. ‘he percentage of luss was invariably much greater 
than by the old process, being as high as 17 per cent. above 
the usual waste.” 


~ * Read before the Iron and Steel Institute at Glasgow. 
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It will be evident to you all that in this trial the object 
aimed at was a mistaken one (they were really seeking to 
make a malleable iron), and also that the trial wag 
scarcely on such a scale or conducted with such full infor. 
mation as was likely tv lead to success. 

About the same time Messrs. William Dixon, Limited 
having entered into arrangements with Mr. Bessemer. 
made a more complete and systematic trial of the new 
process under the personal supervision of the inventor, 
A small, but, as [ understand, complete plant was erected 
and operations conducted for some time, Scotch iron being 
used in the “‘converter.” Owing to the amount of phos. 
phorus present the resulting steel was unsatisfactory, and 
as this could not be reduced when dealing with their own 
pig iron, the licensees abandoned the process, Mr. Besse. 
mer returning the sum paid by them for their license, 

As I have said, this was in 1857, and until the year 1861 
nothing further was done in Scotland in the direction of 
introducing the new process; but in December of that 

ear, the late Mr. Rowan obtained a license from Mr, 

essemer, and commenced the erection of what were then 
considered to be the most perfect Bessemer works, * having 
two 3-ton converters, and the necessary apparatus for 
working them on an economical and soaanlent scale ; the 
blowing engine giving a pressure of blast of 15 lb. to 
18 lb, per square inch, and the blast being passed through 
seven tuyeres having seven holes each. The pig iron used 
was chiefly Cug:berland hematite, and was melted in a 
reverberatory furaace, from which it was run directly into 
the mouth of the converters. I am informed that Messrs, 
Rowan experienced very great difficulties in working the 
process, and that it was not until well into the year 1863 
they were able to do this successfully. The steel ingots pro- 
duced were mace into tyres, axles, and forgings of various 
descriptions ; and some of the tests applied to the axles, 
and which they successfully bore, show that the steel was 
of the highest quality. 

To look back on those days of small things from these 
times of immense products is both amusing and astound. 
ing, the contrast is so great. For instance, I find that, 
from various causes, principally want of demand, Messrs. 
Rowan and Co. rarely exceeded a production of 40 tons of 
ingots per month, the converters being worked once or 
twice a week as was desirable or necessary. Messrs, 
Rowan continued to work this plant until the year 1872, 
when the works were transferred to a company, which 
ultimately ceased operations in 1875, and the works were 
dismantled a few years ago. Since then, until quite re- 
cently, the Bessemer process has had no place in Scotland 
as a manufacturing industry. 

It is somewhat difficult to find a satisfactory reason for 
this in view of its almost universal adoption elsewhere, 
Doubtless the unsuitability of the pig iron of the district 
had a good deal to do with the want of interest in it; but 
the same reason has not prevented the extensive adop- 
tion of the open-hearth process. 

Whether this has been the reason or not, now that the 
»rocess has been modified by the application of the basic 
ining, so that there is reasonable hope that the locally 
manufactured pig iron may be converted into good steel, 
there is the prospect of its being worked on a large scale, 
As you are no doubt all aware, a finely equipped works 
was set in operation a short time ago by Messrs. Merry 
and Cuninghame for the production of basic steel at 
Glengarnock, and they are to be followed in the same 
direction in a few weeks by the Glasgow Iron Company 
at their works at Wishaw. The former have erected four 
10-ton and the latter three 7-ton converters, so that ina 
few months, if all goes well, there should be a production 
of say 100,000 tons of ingots per annum of basic steel. 

To deal with these, both companies have put down the 
most modern arrangements of furnaces, soaking pits, 
mills, shears, &c., for the production of plates, bars, &c., 
for general use. 

Some time before Messrs. Rowan transferred their 
works to the company, say in the year 1870, some experi- 
ments were made which had an important bearing on the 
subsequent development of the steel manufacture of 
the district. At no great distance from those works the 
Tharsis Sulphur and Copper Company had accumulated 
an immense stock of the residue of their operations—the 
familiar ‘‘ Blue Billy” or “purple ore.” The late Sir 
William Siemens and some others thought it possibie that 
this product might be converted into steel in a modified 
form of the Siemens furnace. Messrs. Rowan having 
erected a regenerative heating furnace, arrangements were 
made for a trial therein, and the furnace having been 
altered so that the “ore” could be charged through 
hoppers on to sloping banks formed along its sides, some 
charges were worked and cast into ingot moulds in the 
ordinary Bessemer casting pits. 

It appears, however, that no steel was produced, the 
ingots being composed almost entirely of what we would 
call slag—the ore having in reality fused and run off. 
Other experiments resulted in the production of sponge 
iron, which was let down into a bath of molten pig iron 
and there dissolved, but at the expense of the loss of a 
large portion of the sponge, which went off into the slag. 
Notwithstanding these apparently adverse results, it 
seems that the opinion was strongly entertained that 
success would be achieved both practically and economi- 
cally, for shortly afterwards, in the year 1871, the Steel 
Company of Scotland was formed for the manufacture 
of steel by the Siemens process; and, as bearing out 
what I have said as to the leading motive in its for- 
mation, I may mention that a contract was entered into 
with the Tharsis Company for over 20,000 tons of ‘‘ purple 
ore” at the price of 25s. per ton delivered to the Hallside 
Works. It was not, however, until August, 1874, that 








* Detailed descriptions and illustrations of this plant 
were published in the seventh volume of ENGINEERING, 
see page 3, 
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operations were commenced with Dr. Siemens’ ore- 
reducing revolving furnace, at which time one furnace 
was complete and two others in a very forward state. 
This furnace was continued working until January, 1875, 
and produced about 170 tons of puddled ball iron, which 
was chiefly remelted in the open-hearth furnaces. 

The cost of production was, however, so very great, 
that the furnace was ‘+= and the whole of this plant 
removed. Meanwhile there were erected of Siemens 
melting furnaces four in 1873 and four in 1874, all nomi- 
nally of 6-ton capacity ; these were followed in 1875 by 
three, and in 1876 by one furnace, all of 10 tons capacity. 
In 1877 two 6-ton furnaces were erected for the production 
of steel castings. Up to the year 1879 the Steel Com- 
pany was the sole manufacturer of steel in Scotland ; and 
asa rapid expansion setin in that year, it is perhaps con- 

venient to state what development had been made at 
that period. There were fourteen melting furnaces in 
existence which had produced in 1873 about 1200 tons of 
ingots ; in 1874, about 18,000 tons ; in 1875, about 23,000 
tons; in 1876, about 32,000 tons; in 1877, about 36,000 
tons; and in 1878, about 42,000 tons. 

It will be readily understood that at the time when the 
company was formed they looked tothe increasing demand 
for steel rails for a market for nearly the whole of their 
products ; and yet by the time they commenced operations 
they had to face a slackened demand and that rapid and 
long-continued fall in prices which proved so trying to all 
in the trade and so disastrous to many. But at the end 
of 1874 1 find the directors were already looking for other 
outlets, and referring to their intended manufacture 
of plates, bars, castings, and forgings as affording some 
prospect of relief from the depression under which they 
were suffering. In 1875 a small beginning in these 
branches was made, and slightly extended in the follow- 
ing year. In the report of this latter year the directors 
took courage from the fact that the Admiralty had de- 
clared for steel, giving Siemens steel a preference, and 
from the fact that they had just received an order for 
plates for some Government gunboats. Towards the end 
of 1877 a plate-mill was got to work, and a fair production 
obtained; and I note there was great satisfaction ex- 
pressed that Messrs. John Elder and Co. were building 
two steamers of the company’s plates, and that the 
Columbia was to be built by Messrs J. and G. Thomson, 
also of their manufacture. The production of bars, &c., 
for general purposes had also steadily increased until now 
it had reached over 1500 tons for the year. In their re- 
port for this year the directors say: ‘ Shipowners, ship- 
builders, and engineers are now fully convinced of the 
economy and other advantages of using steel instead of 
iron ; and its general adoption only waits the decision of 
the Board of Trade and Lloyd’s Committee, who are at 
present making investigations and experiments with the 
view of fixing a coefficient of strength for steel. Their 
reports on the subject are expected to be made public 
soon.” The year 1878 (in which I entered the service 
of the company) proved a very depressing one in 
many respects. There was a slackness of orders in all 
branches, and prices were very low; the price of iron 
plates being so low and the shipbuilding trade so de- 
pressed, that it was found impossible to _— the plate- 
mill fully employed even working only one shift; yet in 
that year we added the manufacture of heavy angles, of 
large tee-bulbs, and of tin-plate bars to our other products, 
and also entered into arrangements for working the Terre- 
Noire process for making steel castings. I trust you will 
not consider that I have dealt too minutely or at too great 
length with these matters ; but as the development of the 
Scotch steel trade means that of the Steel Company to 
that date, I have been reluctantly compelled to mention 
ourselves more than otherwise I doa have done. In 
1879, through the lead taken by the Admiralty, the con- 
cessions made to steel by Lloyd’s and the Board of Trade, 
and incessant efforts on our part, our products came into 
great demand for shipbuilding and other purposes, so that 
we largely abandoned the manufacture of rails and steadil 
increased our production of boiler and ship plates, wit 
angles, bars, &c., building in the year four additional 
melting furnaces. Recognising the large development 
which was taking place in the demand for these products 
and its prospective increase, Mr. Beardmore decided to 
take up the manufacture of steel, and commencing to 
build three 10-ton furnaces in May, 1879, made his first 
cast on August 22 of that year—a feat which I think is 
almost unparalleled. In the same year Messrs, Williams 
and Co., of Wishaw, commenced the erection of three 
furnaces, 

In the year 1880 we added four more melting furnaces 
at our Hallside Works, and having purchased the 
Blochairn Works, erected eight large furnaces there. 
Mr. Beardmore added two furnaces to his plant, and the 
Mossend Iron Company and Messrs. D, Colville and 
Sons built, the former five, and the latter four furnaces. 
Since that period, in addition to furnaces erected at ll 
the before-ementioned works, there have been completed 
one furnace by William Wylie and Co., one by Gray and 
Watt, two by the Govan Steel and Forge Company, two 
by the Cyldesdale Iron Company, and one by the Mount 
Vernon Steel Company, making a total of seventy-three 
furnaces, with two others in course of reconstruction. I 
have had diagrams prepared to show graphically the 
development which has taken place, commencing with 
the year 1873 and covering the first half of the present 
year. They show the increase in the number of furnaces, 
the quantities made in each year of rails, plates, angles, 
and bars, and of sundry products, including forgings, 
castings, blooms, billets, &c., also the course of the prices 
of ship-plates over the same period. 

Referring to the diagrams, I may direct your attention 
tothe year 1883, when there were produced the large 
total of 230,000 tons of ingots, yielding over 90,000 tons of 
plates, 35,000 tons of angles and bars, and 20,000 tons of 











sundry products ; and to the first half of the present year, 
when the production has been at the rate per annum of 
300,000 tons of ingots, yielding 120,000 tons of plates, 
56,000 tons of angles and bars, and 12,000 tons of sundry 


products. In both cases I have omitted rails, which now 
form a comparatively small portion of production ; but it 
may perhaps be of interest to you to know that during the 
last two years or so we have executed orders for about 
15,000 tons of plates for sleepers. 

Considering these figures, it will be apparent that the 
development in production has been large and constant, 
and it may be interesting to know whence has come the 
demand for this large and increasing quantity of mate- 
rials. Inthe first place, I must bear testimony to the 
judgment and enterprising spirit of the shipbuilders and 
marine engineers of the Clyde, who, recognising great 
opportunities for the development of their business by the 
use of mild steel, were not slow to avail themselves of 
them, when some of our more enlightened shipowners 
determined to have their vessels built and furnished with 
boilers of the new material. 

Next, I must refer to the fact that the somewhat 
severely critical treatment which mild steel had to un- 
dergo at the hands of Lloyd’s surveyors and those of the 

3oard of Trade having demonstrated its thoroughly re- 
liable character, this material rapidly grew into favour, 
more especially for use where severe manipulation had to 
be endured. Then our civil engineers recognised that in 
using this product they were able to enlarge their schemes, 
and overcome difficulties in constructive engineering 
which would otherwise have been most formidable. 

Further, I must refer to the fact that our skilful work- 
men quickly discovered that they had at hand a material 
which they could use with much less risk of failure than 
when using the best iron usually supplied to them, and 
accordingly preferred it in all cases of difficulty. Thus 
mild steel has now practically displaced iron for boiler- | 
making, has been very largely adopted for ships and | 
bridge building, is now being used in the construction of | 
an immense block of bonding warehouses in London, re- | 
quiring a total of over 8000 tons of steel, and in the form of 
castings is now largely used in the framing of marine and | 
other engines, and in small but rapidly increasing quan- | 
tities is being used in a thousand forms which we would 
not have thought of five years ago. | 

In the light of these facts, we fondly imagined that the 
steel age was upon us ; but it would appear that if this is | 
the case in the northern part of the kingdom, the southern | 
is far from being in such an advanced condition ; at least | 
this is the conclusion at which we must arrive if we accept | 
the words recently spoken by the President of the Me- 
chanical Engineers. I am glad, however, that the know- 
ledge I have of the large consumption of steel in Enyland | 
—supplied not only by English manufacturers, but from | 
this district as well—enables me to dissent from his | 
opinions ; and, in view of the facts I have placed before | 
you, I venture to think that you will rather coincide with | 
me than with the gentleman to whom I have referred. } 

It is fitting that I should direct your attention to anvther | 
feature of our industry, namely, the great addition tc the | 
weight and dimensions of the plates, &c., which we are | 
called upon to supply. Taking advantage of the fact that | 
ingots can be made almost any required size, our engi- | 
neers have taxed us to the uttermost to supply increasingly | 
large plates and bars, with the result that most of us have | 
been compelled to augment the power and strength of our | 
engines, mills, and other machinery, to such an extent that | 
they will probably bear comparison with those of any other | 
country. 

In conclusion, I have to refer to our progress in eco- | 
nomy of production. If you will again refer to the dia- | 
gram, you will observe that the course of prices of ship- 
plates has been almost uniformly downwards. Com- 
mencing with 20/. per ton in July, 1876, they fell to} 
6/. 15s. at the end of last year. To meet this tremendous | 
fall, you may be sure, has exercised us to the uttermost, | 
and I regret that I cannot say we have succeeded ; but 
by the adoption of improved methods of manufacture, 
more efficient organisation and arrangement of works— 
some of which I had the privilege of describing at the 
Chester meeting last year—by careful attention to loss, 
and the proportion of scrap to useful product, in conjunc- 
tion with the present very low price of raw materials, I 
may be allowed to say that we have at least done our best 
to deserve success ; and I believe that the future will show 
such an extension in the varied applications of mild steel, 
that we shall have a demand sufficient to keep all our 
works occupied, and of business which will be of a fairly 
remunerative character. 








MISCELLANEA. 

THE number of visitors to the International Inventions 
Exhibition for the week ending Saturday, August 29, was 
148,648. Total since the opening, 2,447,985. 

Messrs. Saxby and Farmer have been awarded gold 
medals at the Inventions and the Antwerp Exhibitions 
for their exhibits of railway safety appliances. 


The Valorous has arrived at Portsmouth, and will pro- 
ceed to Glasgow for the purpose of escorting the Scout, 
which is to be completed for sea at Portsmouth. 


Messrs. Bullivant and Co. of Millwall and Mark-lane, 
have received a Diploma of Honour at the Antwerp Ex- | 
hibition for their display of flexible steel wire hawsers | 
and cables. 

The Glenboig Union Fire-Clay Company, Limited, 4, | 
West Regent -street, Glasgow, have received at the| 
Antwerp International Exhibition two medals, one gold 
and one bronze. 


The Home Secretary has just appointed a working 





collier as Mining Inspector for County Durham, the 
person selected being Mr. John Plummer, under-viewer 
at Hetton Colliery. 


The dockyard authorities at Sheerness have received 
instructions to fit the new composite corvette Pylades, 
fourteen guns, 1420 tons, 1000 horse-power, preparing for 
commission, with the electric search lights. 


The last section of the Eastern Railway system of the 
Cape of Good Hope, which has reached its terminus at 
Aliwal North, was opened this month by the Commis- 
sioner of Crown Lands and Public Works of the colony. 


In last week’s issue we referred to the Kapp dynamo, 
driven by an Allen high-speed engine, which is exhibited 
at the Inventions. We are informed that six sets of these 
engines and dynamos have been ordered by the Admiralty 
for lighting H.M.S. Devastation and Thunderer. 


The Standard says: Orders have been given that as 
soon as possible the Channel Squadron is to proceed to 
sea, and cruise along the coast of Scotland until about the 
middle of November, when the ships are to return to theic 
respective ports. 

The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended August 23 amounted, 
on 15,203} miles, to 1,320,833/., and for the corresponding 
period of 1884, on 14,9844 miles, to 1,319,649/., an increase 
of 218? miles, or 1.4 per cent., and of 1184/. 


H.M.S. Jackal, which for nearly thirty years has been 
engaged superintending the herring fisheries on the coasts 
of Scotland, is about to be replaced by the powerful 
armed tug Woodcock, acquired by the Government during 
the recent war scare. ‘The Jackal, after returning to 
Plymouth, will probably be broken up. 


General Annenkoff has telegraphed to St. Petersburg 
that the workshops of the Transcaspian Railway near 
Kizil-Arvat, which were burnt down last May, have been 
rebuilt, and that the construction of the railway will now, 
therefore, be proceeded with much more rapidly. 


The Tiflis journal Kavkas draws attention tothe great 
mistake committed by the Russian Government in regard 
to the choice of the harbour on the Caspian Sea with 
which the new line will be connected. It points out that 
Michailoff Bay is not accessible for vessels of large draught, 
and is constantly being obstructed by sand, while this is 
not the case with Krasnovodsk. 


The total production of open-hearth steel ingots during 
the six months ending June 30 of this year has been 
291,288 tons. The total production of similar ingots 
during the whole of 1884 was 461,965 tons, so that the 
production for the first half of 1885 is at the rate of 
120,611 tons per annum in excess cf the manufacture of 
1884. The production of different descriptions of open- 
hearth steel for the six months ending the 30th June 
last was as follows: Plates, 101,917 tons; angles, 50,671 
tons; rails, 7247 tons; bars, 91,650 tons; castings, 
6463 tons ; and forgings, 2845 tons. There were at the 
same date 166 open-hearth furnaces at work, 45 out of 
work, and 9 in course of construction. At the end of last 
year the corresponding numbers were, respectively, 133, 
47, and 23. 

The gunnery trials were resumed and completed on 
board the Colossus last week. The programme for testing 
the guns in the after turret was precisely the same as for 
the guns of the fore turret, four reduced charges and six 
full charges being fired frem each gun under various con- 
ditions of elevation and depression. The only difference 
was a reversal of the bearings. The greatest rotation of 
the turret when but one gun of the pair was fired was only 
2im. Since the firing across the deck on Wednesday the 
system of overhead rails and turntables for the transport 
of ammunition and projectiles has been subjected to ex- 
amination, and it has been found that no alteration of 
form has resulted from the strains. Some small amount 
of damage has been caused by the heavy firing to the 
woodwork of the ship, and sundry sashes of glass and 
electric light fittings have also suffered. These injuries 
are, however, insignificant, the hull of the ship having 
passed through the ordeal without sustaining any damage. 


A bored tube well, 300 ft. deep, lined with extra strong 
wrought-iron tubes from the surface to the chalk, has re- 
cently been completed by Messrs. C. Isler and Co., on the 
premises of the Belfast and London Aérated Water Com- 
pany, on Bankside. The chalk was reached at 204 ft. from 
the surface, after passing through 36 ft. of peat and gravel, 
75 ft. of London blue clay, 93 ft. of mottled clays and light 
and brown sands with pebbles (Woolwich and Reading 
beds). Many objectionable springs were met, especially 
in the gravel bed overlying the London blue clay. These 
have been safely excluded from the well by means of the 
tubes, which are of even size, driven some distance into 
the chalk, preventing therefore any percolation from 
above. The supply is pumped direct from the chalk 
springs, at the rate of 72,000 gallons per day, whereas 
deeper wells, dug on the old principle, within a short 
distance, fail to yield sufficient quantities. 

A satisfactory trial of the Whitehead torpedo fittings 
was made on board the Colossus. On each side of the 
citadel a torpedo tube working on a ball-and-socket joint 
is fixed and so arranged as to allow of the torpedo being 
discharged at angles ranging from 25 deg. before the beam 
to 10 deg. abaft it. The range was limited to this extent 
in order to avoid cutting away a large amount of the 
armour, and to prevent the men being deprived of pro- 
tection. The torpedoes can be discharged by an electrical 
arrangement from the armoured conning tower, and also 
from the auxiliary towers built on each side of the light 
fore-and-aft bridge connecting the superstructure decks. 
Besides the trials we have mentioned it was also deemed 
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THE WATER SUPPLY OF ROMAN 
CITIES. 

Every one has heard of, and many have seen, 
the splendid aqueducts by which the Roman en- 
gineers led the water supply to the capital city. 
They were nine in number, and it has been com- 
puted that their aggregate delivery was equal to a 
stream 20 ft. wide by 6 ft. deep constantly pouring 
into Rome at a fall six times as rapid as that of the 
River Thames. This would be equivalent to 332 
million gallons a day, or enough, according to 
modern practice, for 13 millions of people. What was 
done with this immense volume of water is not 





very clear, for in spite of the love of the bath which 
the Romans showed wherever they went, they cer- 
tainly could not use 300 gallons per head per diem. 
As the aqueducts were made one after the other 
their construction must have been instigated by 
necessity, and hence one may fairly feel a doubt 
as to the accuracy of the calculations as to the 
supply ; probably some of the sources were not to 
be depended upon in the dry season, and thus the 
later aqueducts were designed rather to tap another 
gathering ground when the others were affected by 
drought, than to supply every-day necessities. 

The earlier structures were entirely underground, 
and thus were hidden from observation should an 
enemy overrun the neighbourhood ; but the later 
ones, which were built by the Emperor Caligula 
when the Roman power was established, were 
carried in part above ground on embankments and 
arches. But they all exhibited a gradual fall from 
source to end, and when a valley was encountered 
on the route the channel was either carried round 
it, or if the width was not great, it was supported 
on arches. From this circumstance has arisen the 
belief that the engineers of the period were un- 
acquainted with the elementary laws of hydrostatics, 
and that the idea of taking a line of pipes down one 
side of a valley and up the other never occurred to 
them. A champion has, however, arisen for them 
in the person of Professor W. H. Corfield, who re- 
cently laid before the Sanitary Institute of Great 
Britain the result of his researches into the ancient 
water works of Lyons, showing that in several places 
the masonry aqueducts ended in reservoirs at the 
sides of narrow valleys, and that these must have 
been connected by lines of pipes following the 
contour of the ground. The ancient city of Lugdu- 
num (now Lyons) was situated in part upon a hill, 
on the top of which was the favourite summer resi- 
dence of several of the Roman emperors. In order 
to supply the city by gravitation, a source was 
chosen in the hills of Mont d’Or, and a plentiful 
supply was found. From this point two subter- 
ranean aqueducts were made and joined into one 
which crossed the plain of Ecully in a straight line 
underground. But the plain was not continuous, 
and it was necessary to cross the broad and deep 
valley now called La Grange Blanche. The aque- 
duct ended in a reservoir at one side of the valley, 
and the water was carried, according to Mr. Cor- 
field, in lead pipes down into the valley, across the 
stream at the bottom by means of an aqueduct 
bridge 650 ft. long, 75 ft. high, and 28} ft. broad, 
and up the other side into another reservoir, and 
thence alonga series of arches into the reservoir in 
the city, after a course of about ten miles. In the 
time of Augustus the water was found insufficient 
both for the city and a large camp which was esta- 
blished in the neighbourhood. A second aqueduct 
was then made from the head springs of a small 
river called the Brevenne. The structure was 
underground, and reached the camp after winding 
round the heads of the valleys for thirty miles. It 
was nearly 2ft. wide by about 5 ft. high, and was 
lined with 1} in. of cement. The walls were built 
of quadrangular blocks of stone cemented together, 
and the roof was arched. 

‘But neither of these aqueducts came from a 
source sufficiently high to supply the imperial 
palace at the top of Fourviéres, and it was there- 
fore necessary to construct a third aqueduct. The 
sources of the stream now called Gier at the foot 
of Mount Pila, about a mile and a half above St. 
Chamond, were chosen for this purpose, and from 
this point there was constructed by far the most 
remarkable aqueduct of ancient times, and one 
which demonstrates that the early engineers were 
by no means so ignorant as some have supposed. 
The water source was fifty miles from the city, and 
between the two there lay ten or twelve valleys, 
one of which was over 300ft. deep, and about two- 
thirds of a mile in width. At the commencement 
of the aqueduct a dam was constructed across the 
bed of the river, forming a lake, from which the 
water entered the channel. The course of the 
water was mostly underground, except when it 
crossed rivers and small valleys upon arches, until 
it reached the point where the village of Terre 
Noire now stands, where it was necessary that it 
should in some way cross a broad and deep valley. 
It ended in a large reservoir from which eight 
pipes descending into the valley were carried 
across the stream at the bottom on an aqueduct 
bridge about 25 ft. wide, supported on twelve or 
thirteen arches. The pipes then mounted the 
other side of the valley into another reservoir, from 





which the aqueduct recommenced to follow a course 
partly underground, and partly upon bridges. The 
thirteenth bridge was a splendid structure, nearly 
1600 ft. long, and attained a height of 56 ft. above 
the ground at its most elevated point. The object 
of the bridge was to carry the channel of the 
aqueduct at a sufficient height into a reservoir at 
the edge of the valley. Some of the arches, and 
the reservoir itself, are still in part intact, supported 
on a huge mass of masonry. Four holes are to be 
seen in that part of the front of the reservoir 
which is left, and these are the holes from which 
the pipes descended into the valley. The holes 
are elliptical in shape, being 12 in. high by 93 in. 
wide, and the interior of the reservoir is still 
seen to be covered with cement. The river 
pipes descended the side of the valley on a 
construction of masonry, crossed the river by an 
aqueduct bridge, and ascended into another reser- 
voir on the other side, entering the reservoir at its 
upper part just below the spring of the arches of the 
roof. From this reservoir the aqueduct passed to 
the next on the edge of the large and deep valley 
of Bonnan, and here the same arrangement recurred, 
the bridge across the stream below being 880 ft. 
long by 24 ft. wide, and having thirty arches. 
After crossing the bridge the pipes were carried up 
the other side of the valley into a reservoir, of 
which little remains, and then the aqueduct was 
continued to the next valley, passing over three 
bridges in its course. This valley, that of St. 
Irenée, is much smaller than either of the others, 
but nevertheless it was deep enough to necessitate 
the use of inverted syphons, of which there were 
eight. 

Leaving the reservoir on the other side of this 
valley, the aqueduct was carried on a long bridge 
(the twentieth on its course) which crossed the 
plateau on the top of Fourviétres and opened into a 
large reservoir, the remains of which are still to be 
seen on the top of that hill. From this reservoir, 
which was 77 ft. long and 51 ft. wide, pipes of lead 
conveyed the water to the imperial palace and tu the 
other buildings near the top of the hill. Some of 
these lead pipes were found in a vineyard near the 
top of Fourviéres at the beginning of the eighteenth 
century, and were described by Colonia in his 
History of Lyons. They are made of thick sheet 
lead rolled round so as to form a tube, with the 
edges of the sheet turned upwards, and applied to 
one another in such a way as to leavea small space, 
which was probably filled with some kind of cement. 
These pipes, of which it is said that twenty or 
thirty, each from 15 ft. to 20ft. long, were found, 
were marked with the initial letters TI. CL. CAES. 
(Tiberius Claudius Czsar), and afford positive 
evidence that the work was carried out under the 
Emperor Claudius. Lead pipes, constructed ina 
similar manner, have also been found at Bath, in 
this country, in connection with the Roman baths. 

It is unfortunate that no trace of the syphon 
pipes remains, and hence we are left to conjecture 
as to their nature. Mr. Corfield assumes that they 
werelead, but if so they must have beendifferent from 
the distribution pipes mentioned above, as these 
are evidently very ill-designed to stand a pressure 
of 200 ft. to 300 ft. head. He suggests that they 
may have been wound round with strong cords of 
hemp, in the manner described by Delorme in con- 
nection with a similar Roman aqueduct syphon near 
Constantinople. A lead tube encased with hemp 
appears a very insecure conduit to people used to 
cast-iron pipe, but it must be remembered that a 
considerable portion of the strength of our modern 
tubes is an insurance against the dangers of trans- 
port, bad moulds, blow-holes and the like, as well 
as against the brittleness which is the characteristic 
of these castings. Hence a pipe of hammered lead 
need not be so thick as one would imagine. Those 
found at Bath were about 12 in. in diameter, and 
rather more than 1 in. thick, showing signs of a 
laminated structure. But judging from the size of 
the holes at Lyons, the syphon there could not have 
been more than 7 in. or 8 in. in diameter, and for 
this size a thickness of 2 in. would be ample for a 
head of 250 ft., provided the joint could be made 
as strong as the rest of the metal. Ina pipe built 
out of sheet metal and soldered, this would be 
possible. It is probable that the builders of the 
viaduct would not trouble themselves about a high 
factor of safety, as they had some nine or ten pipes 
in each section, and could therefore afford to have 
one or two out of use and under repair. If they 
were wrapped with hemp it would be necessary to 
renew it from time to time, but this would present 
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no difficulty. Another feasible theory is that the 
lead pipes were laid in Roman cement concrete and 
masonry. It is evident that a prepared bed was 
made for them all the way, and it would be pos- 
sible to use them to supplement the weakness of 
the joint of the lead pipe, by laying the tubes side 
by side in a central conduit, with heavy retaining 
walls, and filling the space in solid with cement. 
Whatever theory we may adopt, whether weassume 
that the Roman engineers could make a lead pipe 
equally strong all over, or whether they had recourse 
to external ties of hemp, bronze, or cement, there is 
good ground for believing that they were quite 
capable of carrying water in inverted syphons, and 
that therefore when they did not do so, as in the 
Italian aqueducts, they had good reasons for their 
practice. It is probable that then, as now, the 
question of cost was the main consideration, and 
that metal was exceedingly expensive, especially 
when it was used at a great distance from the mines. 
In a time when there were neither railways nor 
canals the transport of lead pipes overland would 
be no trifling matter. This is partly shown by the 
difference in section between the syphons and the 
main conduit. The latter had 10 square feet of 
cross section, while the former had probably not 
more than one-fourth of this, so that the rate of 
flow through the pipes must have been fourfold 
that in the main channel. It would have been very 
interesting if Mr. Cortield had carried his researches 
still further. We should have liked to learn exactly 
what was the greatest head to which the pipes were 
exposed, and what was the difference of level be- 
tween the inlet and outlet. Works of such mag- 
nitude are worthy of a complete description in an 
age which prides itself in being more devoted to 
sanitation than all which have preceded it. Whether 
this belief would bear a complete investigation is 
open to doubt, at any rate in the matter of water 
supply it is certain that the pure fluid sought at 
some expense by the Roman colony at Lyons, was 
preferable to the purified liquid supplied to London. 








INCANDESCENCE ELECTRIC LAMPS 
FOR CITY LIGHTING. 

Tue Edison electric system is used on a large 
scale for street illumination in six American cities, 
and ona limited number of street lamps in many 
other places. A local Edison Company has recently 
been awarded the contract for street lighting in the 
city of Lawrence, Massachusetts, U.S. (population 
40,006), under circumstances of interest both in 
regard to the prices at which gas competition was 
met, and the electrical arrangements adopted for 
lighting 80 miles of streets. 

The Edison Companyare to light 473 incandescence 
lamps of 10 candle-power, except those on the 
common and principal business streets, where they 
are to be of 16 candle-power; and 100 lamps to 
‘*burn ” all night, for 650 dols. per month for a five 
years’ contract, and extra lamps pro rata. The 
Edison Company to have free use of all street lamp- 
posts now owned by the city, and to take entire 
charge of the lighting plant, making all repairs for 
the sum mentioned. At the termination of the 
contract, they are to retain ownership of all poles, 
wires, and fixtures furnished by them. 

The cost for lighting the city for 1884 with 280 
gas street lights, 4 ft. burners, giving about eight 
candle-power, and 168 coal oil lamps with a brilliancy 
of six candle-power, was 760 dols. per month, for 
all charges, with gas at 1.80 dols. per thousand 
cubic feet. In the face of this competition the gas 
company offered to renew their present contract 
for 500 dols. per month, but the offer was not 
accepted even at the reduced price, because the 
electric illumination was considered more desirable 
and on the basis of the total amount of light 
furnished evidently cheaper, as the aggregate candle- 
power contained in the proposition of the gas 
company amounted to 3200 at a price of 500 dols., 
while the electric company contracted to furnish 
illumination by incandescence which amounts to 
5000 candle-power for 650 dels., a reduction of 18 
per cent. 

In time of fire occurring at night after any 
portion of the lights are switched out, the electric 
company are to turn the light on the district indi- 
cated by the first city fire alarm. 

In its electrical arrangements the plant will con- 
tain numerous modifications which adapt the Edison 
system to the work of sustaining incandescent 
lights distributed over a large territory by aérial 
wires. The dynamos are of the municipal type of 
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Edison dynamos, and generate a current of 30 
amptres at 1000 volts tension. The lamps will be 
connected in multiple series instead of multiple 
arc, each lamp circuit requiring 3 amperes of current, 
and giving, with 10 per cent. loss on the conductors, 
576 candles of light. The lamps have carbons of 
the same cross section and of length resistance 
proportional to candle power, hence lamps of dif- 
ferent powers may be used on the same circuit by 
using lamps with carbon filaments of the desired 
length. 

At each lamp an electro-magnet in shunt will 
switch out the lamp in case of its failure, and thus 
prevent the lights on that series from going out in 
case of any mishap to any lamp. 

The arrangement of this plant is in many respects 
radically different from the method of using three 
underground leads to supply lamps in multiple 
arc as is usually carried out in the Edison system, 
and the details of the organisation of this plant has 
been devised by Mr. E. H. Lord, of the Edison 
Company at Lawrence. 

The central station of this company at Lawrence 
has for several years been engaged in the distribu- 
tion of electricity for incandescent lamps in stores, 
dwellings, and some of the cotton mills, and also to 
electro-motors, one of which is used to operate the 
presses employed in the publication of a daily paper, 
and another drives the elevator in a storehouse 
belonging to one of the cotton mills. 


WHITE LEAD BY “SUBLIMATION.” 

WE notice in the New York Enyineering and 
Mining Journal of July 4th a detailed account of 
the ‘‘Lone Elm” Works, at Joplin, Mo. These 
works are of interest as being the largest, and we 
believe also the earliest, application of what is 
known as the Lewis-Bartlet process for condensing 
the lead fume in lead smelting, and preparing from 
it a white paint, which is spoken of as white lead, 
though it differs very much from the paint usually 
so called in its composition. 

The process is also of some interest to English 
metallurgists just at present because it is understood 
that it has found a footing in this country and has 
recently been put to work on rather a large scale. 

We have once or twice, in speaking of white lead 
processes, alluded to the several attempts which 
have been made to prepare white lead from smelters’ 
‘*fume,” and to the uniform failure of such attempts 
to secure any commercial success. If the latest 
endeavour in this direction should lead to more 
favourable results it will be very curious, as the 
product itself does not differ in any way from what 
has been so repeatedly offered on the market before. 

At Lone Elm Works they smelt a very pure 
galena containing only a small amount of zinc- 
blende, pyrites, and silicious gangue. Up to re- 
cently the ore was worked in American hearths, 
which are simply modified ‘‘ Scotch hearths,” still 
much used in the north of England. Latterly a 
new form of hearth has come into use, locally 
known as the ‘‘ Jumbo,” which is in effect a com- 
bination of several hearths into one, and is stated 
to be capable of working up considerably more ore 
than its equivalent of single hearths and to have 
several other advantages. 

As is the case with the ‘‘ Scotch hearth” in this 
country, a very large amount of lead is volatilised, 
anda large amount of slag rich in lead produced. 
The fume being condensed by the Lewis-Bartlet 
process, is worked over again, together with the 
slags, ina furnace locally known as the ‘‘slag-eye” 
furnace. This is simply what is known in this 
country as a ‘‘ slag hearth,” with a few slight modi- 
fications, and with an arrangement for blowing air, 
not only into the charge, as usual, to smelt it, but 
also above the charge just below the feed-door. In 
this ‘‘ slag-eye,” or small low cupola or blast fur- 
nace, a considerable volatilisation of lead again 
takes place, and this volatilised lead being again 
caught in the Lewis-Bartlet condensers is made 
into paint. The object of the blast above the 
charge in the furnace is simply to insure combustion 
of all the carbonaceous matter driven off with the 
lead fume, and so cause this latter to have a whiter 
colour. The same object has been obtained in this 
country, in working with a view to using the fumeas 
paint, by simply having a strong enough draught 
in the flues to draw in sufficient excess of air at the 
open feed-doors to insure this combustion of car- 
bonaceous matter. 

So far as the making of paint from fume is con- 
cerned, there is not the slightest novelty in the 











Lewis-Bartlet process. The novelty consists in the 





form of condenser employed. At Lone Elm there 
are two sets of condensers, one for the first smelting 
in the ‘‘ Jumbo” hearths, the fume from which is 
not used for ‘‘ white lead,” and one for the final 
meeting in the ‘‘ slag-eye” furnaces. In both cases 
the method is the same. The gases from the fur- 
naces are ‘drawn off by suction fans along iron pipes, 
5 ft. in diameter, and of length suflicient to cool 
them down to the required point. They then pass 
into buildings, constructed entirely of brick and 
iron, and are led into a series of boxes, or hoppers, 
from which they rise into woollen bags. These 
bags are 30 ft. to 40 ft. long, areattached to openings 
some 20in. in diameter on the hoppers, and are 
held vertically up to the roof ot the building, 
The suction of the fan causes the gases to pass 
through the fibre of these bags, leaving the fume 
adhering to the woollen material. Every twelve 
hours the blast is stopped, and men wearing respi- 
rators pass along between the rows of bags, shaking 
them, and causing the fume to fall into the hoppers 
below. 

It is stated that a most complete condensation of 
the fume takes place, and we are led to understand 
that no trouble is found in drawing the gases of all 
the furnaces through the bags and maintaining a 
proper draught. This method of condensing fumes 
appears to have been first of all applied to the 
manufacture of zinc-white. We are not aware 
whether it has found application to any other style 
of smelting beyond that at Lone Elm, but we 
should very much question the correctness of the 
view of the writer of the articles in the Engineering 
and Mining Journal, who considers that it definitely 
solves the question as to the best methods of con- 
densing fume, and is without a rival. 

It may succeed where Scotch hearths, or modifi- 
cations of them are used, even where a considerable 
amount of work is being done, because there is less 
heat to be dealt with from these furnaces than from 
any other in use. Also the fume from them is 
specially easy to condense, as is well known in our 
own north country lead works using these hearths. 

When attached to the ‘‘ slag eye’ furnaces the 
difticulty of cooling the gases must be a more serious 
matter. And there are many, if not most, lead 
works where it would be quite impossible, from an 
economical point of view, to cool all the gases of 
the furnaces down to such a point that they could 
be passed through flannel bags. 

We said above that the making of paint by this 
process has nothing new in it except the form of 
condenser. It is, of course, quite open to anybody 
to smelt lead ores in such a manner as to get the 
fume as white as possible, and then to condense it 
in any way he likes, barring the patented con- 
densers. Some years since Mr. A. French took out 
a patent for this. A low furnace with several 
tuyeres was used. The blast was heated by passing 
through a coil of pipes in the flaming top of the 
furnace itself (as had previously been done on the 
Continent with copper-smelting furnaces), and ar- 
rangements were made for blowing in part of the 
blast above the charge. The fume was caught in 
the Wilson-French condenser, under water, and 
was very white. It does not seem to have found 
much market, as French later on took a patent for 
converting it into oxychloride. In these patents 
again, nothing was new or special except the con- 
densers used. Any lead smelter having slag hearths, 
or reverberatory furnaces, and taking special pre- 
cautions to insure the perfect combustion of all 
carbonaceous matter at the exit from such furnaces, 
can produce exactly the same ‘‘ white lead,” and 
condense it, or part of it, in his flues and chambers. 
This has been done, in at least one case, by a very 
large firm of lead smelters and white lead makers. 
Every care was used, anda very fine white product 
was obtained and offered in the market, with full 
explanation as to what it was. But painters would 
not use it, even at low prices. 

It is perfectly wonderful to note the number of 
patents taken out vear after year for new processes 
of making ‘‘ white lead.” No process has had such 
persistent assaults made on it as the ‘‘old Dutch” 
system of manufacture and no process seems less 
likely to be abolished. 








THE ADDIWELL CHEMICAL WORKS, 

Tue Addiwell Chemical Works, which are situated 
on the Caledonian Railway, about seventeen miles 
from Edinburgh, are the chief, although not the 
oldest, establishment of Young’s Paraftin Light and 
Mineral Oil Company ; the important trading cor- 
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poration which sprung out of the discoveries of the 
late Dr. James Young. The company in question 
has two other factories, one at Bathgate, in Lin- 
lithgowshire, and the other at Uphall, also in 
Linlithgowshire. 

The Addiwell Works were visited by several of 
the members of the Iron and Steel Institution 
yesterday (Thursday), they having been taken from 
Glasgow by a special train. We had an opportunity 
of going through the premises a day or two pre- 
viously, and the following description is written 
from notes taken on that occasion. 

The principal products are gasoline, naphtha, and 
burning oils. Of the latter three different descrip- 
tions are made regularly, but several other varieties 
are manufactured for special purposes. Lubricat- 
ing oils, of various gravities, for machinery, are also 
a leading article of manufacture, and a large de- 
partment is set apart for making the solid paraffin 
into candles. The paraflin itself is sold to some 
extent for various industrial purposes. The remain- 
ing product manufactured and sold at these works 
is sulphate of ammonia, which, as is well known, is 
largely used for manure. The raw material from 
which all these articles are produced is shale drawn 
from various pits situated in the neighbourhood. 
The shales in the Addiwell district are, according to 
Mr. John Fyfe, the managing director of the com- 
pany, rich in crude oil, but the yield of ammonia 
and solid paraffin is low. The shales at Uphall are 
better, and since certain improvements in the 
method of treatment have there been made, give 
about 3 per cent. more of finished products than 
can be obtained at Addiwell. Other seams, how- 
ever, which have been recently acquired, are more 
valuable still, being cheaply worked, abundant in 
paraftin, scale, and ammonia, and yielding more 
largely of finished products. The Addiwell Works 
will produce and treat 120,000 gals. of crude oil in 
a week, and will distil 700 to 800 tons of shale a 
day. The product of the other two works together 
will amount at times to 200,000 gals. of crude oil a 
week. We may here mention, by way of paren- 
thesis, that the Bathgate Works, the original 
establishment, were started in 1850. Paraffin oil 
for burning was then worth about 3s. 6d. a gallon ; 
the price now averages about 63d. to 7d. per gallon. 
According to a statement made at the end of last 
year by Mr. Fyfe, the annual production of the 
three establishments of the company is as follows : 
Of burning oil, 6,000,000 gals. ; naphtha, 1,000,000 
gals. ; heavy oil, 10,000 tons ; solid paraftin, 5500 
tons ; sulphate of ammonia, 4000 tons. The total 
number of persons employed is 3700, the sum of 
208,000/. being distributed yearly in salaries and 
wages. 

The Addiwell Works were started in 1864. They 
now cover about 50 acres, but the total area of the 
company’s premises here is over 75 acres, including 
workmen’s cottages and railway sidings. Standard 
gauge lines are laid down throughout the works, 
communicating with the Caledonian and North 
British lines. For bringing up the shale from the 
various pits in the neighbourhood, and for convey- 
ing material about the premises, there are seven 
locomotives and upwards of 400 railway wagons 
and trucks, besides 28 iron tank wagons, all being 
the property of the company. This rolling stock 
is exclusive of that used for the distribution of pro- 
ducts after they leave the works. The number of 
men employed at Addiwell ranges between 1700 and 
1800 hands. We will now proceed to our descrip- 
tion of the works themselves, commencing our tour 
of inspection at the east end, where there is a shale 
pit that has recently gone out of use. The pits in 
this neighbourhood average about 100 fathoms, the 
deepest being 130 fathoms. The shale is got in 
the ordinary manner, blasting being used to some 
extent. The shale is first taken toa breaking-up 
machine, by which it is reduced to a convenient 
size for charging into the retorts. There are two 
of these machines, one capable of dealing with 
50 tons, and the other 40 tons per hour. They 
consist of a pair of spiked rollers driven by steam 
engines attached. These engines are also used for 
hauling the ‘‘ hutches” or small wheeled trucks up 
the incline leading from the discharge shoot of the 
breaking machines to the platform which is on 
a level with the top of the retorts. These 
retorts are chiefly on Henderson’s principle, and 
consist of cast-iron vessels set vertically in pairs in 
brickwork. To each pair there is one fire-chamber 
at the bottem. They are arranged generally 48 in 
a bench, there being altogether 580 retorts. The 
earliest form of retort used for this purpose was of 





a horizontal description, but this has been entirely 
superseded by what was known as the vertical 
retort. The Henderson retort, again, is a better 
arrangement than the original vertical apparatus, 
giving a better economy and being more lasting. In 
the Pentland retort, invented by Mr. William 
Young, the shale is distilled by heat obtained from 
gaseous fuel. In this way the ammonia and tar 
contained in the coal can be recovered. There is 
also a novel description of chamber at the top of 
the retort by means of which the crude oil is par- 
tially purified, a subsequent distillation thus being 
saved. By this apparatus two desirable ends, long 
irreconcilable, have been attained, viz., how to 
obtain the maximum quantities of paraffin scale 
and ammonia under conditions also favourable for 
the production of paraftin. The low heats necessary 
for the production of scale are inadequate for the 
process of obtaining ammonia, and again the high 
heat which produces increased ammonia is not 
favourable for the production of paraffin. The 
Pentland retort is a composite arrangement, the 
top portion consisting of iron into which the shale 
is first placed and where the products requiring 
gentle heat are obtained. The shale is then dropped 
into a bottom chamber constructed of firebrick, 
where high heats are applied and a large yield of 
ammonia thus obtained. The Pentland retort, 
however, has, we believe, not yet been erected at 
Addiwell, but has been in use for some little time 
at Uphall. We have, however, given the above 
particulars, for which we are indebted to Mr. Fyfe, 
as they are of exceptional interest. 

The shale, having been wheeled on to the plat- 
form formed by the brickwork in which the retorts 
are set—lines being laid all along for the purpose— 
is fed into the retorts through the charging hole in 
the top. Sixteen hundredweight forms a charge, 
and this is allowed to remain in the retort sixteen 
hours, during which time it is subject to the heat 
of the furnace below. Superheated steam is intro- 
duced among the mass and distillation goes on 
for the period named. The superheated steam 
absorbs the ammonia in the shale, and the am- 
monia water thus obtained is carried off to suitable 
receptacles during the period of distillation. At 
the same time the crude oil comes away and is dis- 
charged into the system of wrought-iron mains that 
carries away the ammonia water. These two pro- 
ducts of distillation are carried to the condensers, 
which we shall describe presently. 

It has been said that the 16 cwt. charge of shale re- 
mains in the retorts sixteen hours, and there are 
two retorts to each furnace. At the end of that 
period of time the spent shale is dropped through 
the bottom of the retort into the furnace, and there 
forms a fuel for the distillation of the shale in the 
sister retort, being burnt with gas also obtained 
from the process of distillation of the shale in a 
manner to be hereafter described. As there are 
two retorts to each furnace, and as each charge of 
shale remains in the retort sixteen hours, the spent 
shale used as fuel is only kept burning in the fur- 
nace for eight hours, at the end of which time it is 
allowed to fall into iron trucks, being carried over 
a narrow gauge railway to a quenching pond. The 
trucks are run bodily into this pond, and the zlow- 
ing ash, which is the incombustible residue of the 
shale, is thus quenched, and the trucks are run to 
the tip. Were the cinder not thus quenched it would 
smoulder for a long time, and cover the country 
side with noxious smoke ; in fact, the 800 tons of 
shale consumed each day would supply a mass suffi- 
cient to keep the tip always ina burning state. By 
means of the spent shale and the gas referred to, 
sufficient fuel is supplied to heat the retorts with 
the exception of a very small quantity of coal which 
is required to start the fires at first. 

The products of distillation, consisting of crude 
oil, ammonia water, and gas, are taken by the 
wrought-iron mains to air condensers, of which 
there are four on the works. These consist 
of a series of vertical cast-iron pipes springing 
from horizontal cross pipes of larger diameter, 
which are known as the ‘‘ bottom chests.” In these 
the ammonia water and crude oil collect and run 
off to iron separators, in which the separation is 
effected by means of the different specific gravities 
of the two liquids which allows them to be tapped 
off at different levels. In the mean time the incon- 
densible gases pass away, carrying however with 
them a certain amount of light naphtha vapour. To 
recover this before the gases pass to the retort fur- 
naces to be burnt, the gases are made to ascend a 
wrought-iron tower filled with coke. 








allowed to trickle down among this coke, and 
absorbs the light naphtha, which is afterwards sepa- 
rated by process of distillation. The gas is then 
carried to the retort furnaces to be burnt as de- 
scribed. The volume of incondensible gases thus 
taken to the furnaces is over 2000 cubic feet per ton 
of shale distilled. 

We will now follow the ammonia water, which 
has been separated from the crude oil. It is pumped 
up from underground tanks to high charging tanks, 
from whence it is run to the ammonia stills, which 
are of the Coffey type. They consist of cylindrical 
vessels, in which are placed a number of iron dia- 
phragms, arranged in pairs and taking the shape of 
a segment of a hollow sphere, the convex sides of 
each pair being placed together. These saucer- 
shaped diaphragms are pierced with holes so ar- 
ranged as to cause the ammonia water, which is 
admitted at the top, to take a devious course as it 
descends. Steam at about 25 lb. pressure is admitted 
at the bottom, and escapes at the top, carrying off 
the ammonia. The spent water runs off by a pipe 
at the bottom. The steam containing the ammonia 
is passed into cracker boxes, which are made of 
wrought iron and lined with lead. The bottom is 
covered with sulphuric acid, below the surface of 
which there is a pierced leaden pipe through which 
the steam passes. The steam is passed through the 
acid in this way until the latter becomes quite alka- 


line; the liquor is then allowed to settle, and is 


evaporated down to crystallisation in boxes in the 
evaporating house. The crystalline salt of sulphate 
of ammonia thus obtained is taken out and placed 
on tables to dry, after which it is spread out on the 
floor of a steam-heated room, and so becomes the 
sulphate of ammonia of commerce. 

We now retrace our steps to the underground 
tank, in which the crude oil was pumped, to follow 
the processes which it is subjected to: It is first 
pumped up to an elevated charging tank, from 
thence into the crude oil stills, of which there are 34. 
These consist of a wrought-iron cylindrical body 
set in brickwork, to which is bolted a cast-iron 
semicircular bottom, the latter part being subject to 
the heat of the furnace. There is an open worm 
at the bottom of the still, and through this steam is 
ejected into the body of the mass. The furnace is 
fired by coal in the usual way. These stills are 
each charged with 1800 gallons of crude oil, and 
distillation is carried on until no further products 
come over, the bottom of the still being nearly red 
hot. The product of this distillation is ‘‘ once run” 
oil, or, as it was christened by the late Dr. Young, 
‘*green liquor,’ a name which it still retains at 
these works. A mass of spongy coke is left at the 
bottom of the still. The green liquor is taken to 
separators in order to get rid of the water of con- 
densation that has resulted from the steam injector 


| during distillation, the separation being effected by 


the different specific gravities of the oil and water. 
The oil is then pumped to the charging tanks of the 
refinery, a department which we will next describe. 

The building is divided into two portions, one 
half being used for refining oils in the crude stage and 
the other half for the finishingstage. A 200 horse- 
power engine for driving the machinery is placed in 
the centre. To refine the oil it is stirred up with 
sulphuric acid in cast-iron pans lined withlead. It 
is then allowed to settle, and the thick heavy tar 
falls to the bottom, leaving the clear oil at the top. 
This oil is then run into a stirrer, and treated with 
a caustic soda solution. The stirring action is got 
by means of a fan which rotates at the bottom of the 
stirring vessel, and so causes a circulation of the 
mass. The liquid is then allowed to settle, and the 
excess of soda, together with any remaining tar, falls 
to the bottom. The caustic soda takes out the 
basic tars and the phenols. The clear oil is then 
pumped over to the oil boilers, which are under- 
fired cylindrical vessels arranged horizontally, 
and here it is subjected to a fractional distillation. 
The different products of this distillation come away 
in rotation according to their boiling point and are 
condensed. The first is naphtha, which as it comes 
away from the worm end is run to its own sumph. 
The next product is burning oil, which is also taken 
to its allotted receptacle, and this is followed by 
burning oil which is likewise stored in a separate 
sumph. Thenaphtha is treated with sulphuric acid 
and caustic soda to further purify it, and is then 
distilled as a last operation. The burning oil is 
likewise treated with acid and soda and distilled. 
The distillate is divided into two portions, the 
point at which the division is to be made being 
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the two. The second or heavy portion, which 
contains a little solid paraffin, is run to the sumph 
which contains the heavy oil from the pre- 
vious distillation. The heavy oil is pumped into 
an overhead shallow tank, and allowed to cool until 
it reaches a pasty condition. Under this tank the 
presses are arranged. These are of two types, the 
first to be used in the process being a filter press, 
and the second an ordinary hydraulic press with a 
direct-acting ram below. The semi-solid heavy oils 
being forced into the filter press, the paraftin is left 
in the cloths, and the oil runs away. The paraffin is 
then wrapped in strong canvas, and placed in the 
hydraulic press where the last of the heavy oil is 
expressed, leaving crude paraffin scale. In order to 
extract the paraftin that may have been forced 
through the cloths by the heavy pressure, the ex- 

ressed oil from both presses is passed over a cool- 
ing drum. This consists of a hollow cylinder of 
iron, which revolves horizontally, being partly im- 
mersed in a semi-cylindrical iron trough, and 
through this drum frozen brine circulates. The oil 
is pumped into the trough, and as the drum re- 
volves the paraffin in the oil solidifies on it and is 
scraped off. The cooled oil is again passed through 
filter and hydraulic presses, and a certain amount 
of soft paraftin scale is recovered. The oil that 
comes away is treated with acid and soda, as before 
described, and distilled to separate any burning oil 
it may contain from the intermediate and heavy 
oils. The burning oil from this distillation is 
mixed with that from the former distillation 
mentioned, and the two are treated with acid and 
soda, and then once more distilled. The product of 
this last distillation is the burning oil of commerce. 
The heavy oil last referred to is cooled down by the 
freezing drum, and any paraffin that may be con- 
tained is extracted in presses as before described, 
and the oil thus obtained is treated with acid and 
soda to purify it. The oil that remains after this 
treatment is sold as a machinery lubricant. It may 


be well to notice here that the sulphuric acid used | +26) manufacture in Scotland which has taken 
in the preparation of this oil is quite removed by | 


the process, supposing it to be efficiently performed. 
It is needless to say that in works such as these, 
and with aso thoroughly organised system, the pro- 
cess is always carried out thoroughly. 

The crude parafiin as it comes from the presses 
is melted and run into cakes. These are wrapped 
in cloths and put into a hydraulic press heated by 
steam pipes, when a small quantity of oil comes 
away. The paraffin is then melted and treated with 
naphtha, after which it is allowed to cool in trays 
and pressed once again, when the naphtha comes 
away, carrying with it the impurities, and leaving a 
white hard paraffin. Sometimes this paraffin is 
treated with bone-black to deodorise and bleach it. 
Having been cast into blocks it may be used for 
candle-making or other purposes. 

The freezing machinery referred to consists of two 
ether machines by Siddley and Co., of Liverpool, 
one of 5 tons and the other of 8 tons capacity. 
There is one 3-ton atmospheric machine which was 
made to the designs of Mr. A. C. Kirk, the eminent 
marine engineer. There is alsoa one 10-ton am- 
monia machine. The brine is pumped through a 
refrigerator and dispersed through the works as 
required. 

Speaking at a recent meeting of the shareholders 
of this company, Mr. Fyfe stated that in the early 
days of the mineral oil trade much solid paraftin 
was allowed to go away asa liquid. At that date, 
however, the prices of the solid and liquid were 
much nearer to each other, so that such escape did 
not so much matter ; but if the paraftin were now 
permitted to be issued as a liquid, it would not 
realise more than about 6d. per gallon, whereas by 
artificial cooling and proper separation they obtained 
for it in its solid form about 2s. 6d. per gallon. A 
good deal] of the strength and endurance under 
difficulties displayed by the Scotch mineral oil 
trade has been due to the success with which this 
refrigeration and separation have been carried out, 
and to the consequent largely increased quantity 
obtained of a valuable and profitable material. The 
company can produce by their refrigerators 85 tons 
of ice a day. 

The candle-making department is an important 
part of the Addiwell Works, and contains 130 
moulding machines, some by Biertumpfel and 
Sons, of London, and some by E. Cowles, of 
Hounslow. The paraffin wax as it is brought in 
is melted by an open steam worm in wooden 
vats, and the water having been separated, the 
clear paraffin ig run into steam-jacketted pans. 


From them the men fill their jacks to supply the 
moulding machines. The other appliances are a 
centrifugal hydro-extractor for drying wicks, a 
grooving machine for cutting the ends of the candles 
to fit sockets, and a pair of guillotine shears for 
cutting off the bottom ends of the candles. In 
another room are two ingenious machines for turning 
raised patterns. By these both diamond patterns 
and ‘‘ cable” candles can be turned. There are also 
machines for winding wick cotton on bobbins, dry- 
ing apparatus for wicks, and other appliances. 

The output of this department is often 100 tons 
of candles a week. Taking the yearly average of 
4000 tons, and counting twelve to the pound, the 
number of candles made at Addiwell would be one 
hundred millions of candles a year. Attached to 
the works there is a large fitting shop with a number 
of machine tools used for the repair of machinery 
on the works. There is also a boilermakers’ shed 
with the usual tools and appliances, as well asa 
smithy with several fires, and the usual tools, in- 
cluding a small steam hammer. The sulphuric acid 
used is made on the works, there being the usual 
chambers and other plant necessary. The despatch 
department where the oil is put into barrels for 
sending off is naturally an important section, and 
there are several other features which we have not 
dealt with, but which form nevertheless important 
branches of the establishment. 

We may mention, in conclusion, that the com- 
pany has its own lamp factory at Birmingham, where 
parattin lamps of all kinds are made. The year 
before last 140,000 lamps were turned out at this 
establishment. 





THE IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel 
Institute commenced on Tuesday last at Glasgow, 





a place which has not been visited by the Institute 
since 1872. Of the growth of the Scotch iron trade 
and the still more important development of the 


place during the thirteen years which have elapsed 


| since the former visit, it is not our purpose to deal 


here, as these matters have been fully considered 
in papers read before the current meeting by 
Mr. F. J. Rowan and Mr. James Riley respectively, 


| and of which we shall have to speak in due course. 








The proceedings were commenced on Tuesday 
morning by a meeting for the reading of papers at 
the Corporation Galleries, Sauchiehall-street, when 
the members were warmly welcomed to Glasgow 
by Baillie Bertram, who undertook that task in the 
unavoidable absence of the Hon. William M‘Onie, 
the Lord Provost of Glasgow. The Earl of Glas- 


| gow, speaking on behalf of the West of Scotland, 


also added some words of welcome. The President, 
Dr. Percy, next suitably responded, observing that 
his own experience of the heartiness of a Scotch 
welcome dated back to forty-four years ago, when 
he attended a British Association meeting in Glas- 
gow, and dwelling upon the educational advan- 
tages which he had himself derived in Scotland in 
his younger days. Proceeding next to speak of the 
intimate connection between Scotland and the 
development of the iron trade, he referred to 
the first use of blowing cylinders, to the employ- 
ment of raw coal in blast furnaces, and last, but not 
least, to the great invention of James Beaumont 
Neilson—the hot blast—as having all taken 
place in the district in which their meeting 
was now being held. Leaving the past and 
proceeding to deal with the present, Dr. Percy next 
spoke of the present depressed state of trade and 
of the low prices ruling for metallurgical products. 
This state of affairs he attributed to over-production, 
but as to whether an improvement was to be 
effected by restricting this production or by deve- 
loping new markets for the products now being sold 
at such unremunerative rates, he declined to ex- 
press an opinion, observing—amidst some laughter 
from his auditors, who had evidently been expect- 
ing a strong expression of opinion from the President 
—that this was a matter which he left to the 
manufacturers themselves to decide. 

At the conclusion of Dr. Percy’s remarks the 
minutes of the last meeting were read and con- 
firmed and the names of the retiring members of 
council announced, the reading of the papers being 
then proceeded with. 


Tue Inow TRADE OF SCOTLAND. 


The first paper read was one by Mr. F. J. Rowan, 
‘© On the Iron Trade of Scotland.” This was a 
statistical and historical paper, giving in a compact 





form an excellent account of the rise and progress 
of the Scotch iron trade, and we intend to publish 
it in extenso. From the nature of the paper it is 
impossible to give here an abstract of it of any 
value, but we may refer to a few of the leading 
facts contained in it. One of the tables ap- 
pended to the paper gives the annual make of pig 
iron, furnaces in blast, &c., from 1845 to 1885, and 
in examining this table it is particvlarly noticeable 
how greatly the output per furnace has increased. 
Thus in 1845 with 88 furnaces in blast the output 
for the year was 475,000 tons, while in 1884, with 
103 furnaces in blast, it had risen to 988,000 tons. 
The greatest number of furnaces in blast was in 
1868, when the total was 136, while the greatest 
output was in 1870, when it amounted to 1,206,000 
tons, the number of furnaces in blast on January 1 
of that year being 130. The maximum output of 
iron per furnace was in 1879, when it averaged 
10,590 tons. The deliveries of rails grew from 
2000 tons in 1852 to the maximum of 81,000 tons 
in 1873, since which year it has rapidly declined, 
the tigure for last year being 17,000 tons only. 
The maximum price of pig iron recorded in this 
table was in 1873, when it reached 117s. 34d., 
while the minimum was last year, when it averaged 
42s. 14d. From another table we learn that there 
has, during the past thirteen years, been a steady 
decrease in the consumption of coal per ton of pig 
iron produced, this consumption having fallen from 
2.95 tons of coal per ton of pig in 1872 to 2.2 tons 
last year. This improvement has been a remark- 
ably steady one, and shows that constant attention 
has been paid to the attainment of economy in 
blast furnace working. 

There was no discussion on Mr. Rowan's paper, 
and a vote of thanks having been accorded to its 
author, the next paper was proceeded with. 


Tue Street Trade oF ScorLann, 

This next paper was one entitled, ‘‘ The Rise and 
Process of the Scotch Steel Trade,” by Mr. James 
Riley. This was an exceedingly interesting com- 
munication, but as we print it in extenso elsewhere 
in the present issue it is unnecessary for us to give 
an abstract of it here. At the conclusion of the 

aper a hearty vote of thanks was accorded to Mr. 

iley, onthe proposition of the President, who in 
the course of his observations referred to the claims 
of the Reverend Mr. Stirling to be regarded as the 
author of the regenerative system of working, he 
having brought forward the germ of this process as 
early as 1816. 

The discussion on Mr. Riley’s paper was then 
opened by Sir Henry Bessemer, who spoke of the 
causes which had led to the Bessemer process not 
developing in Scotland as it had on the other side 
of the border. Referring to that portion of Mr. 
Riley’s paper in which mention was made of the 
unsuccessful experiments with the Bessemer process 
carried out by Messrs. William Dixon, Limited, he 
observed that at the date when these experiments 
were made, the manufacture of steel by the Bessemer 
process was not attempted, but only the production 
of malleable iron. The efforts to use Scotch pig for 
this purpose, however, entirely failed owing to the 
large percentage of phosphorus present, and he 
added that had it not been for this failure he 
believed that the manufacture of what was now 
known as ‘“‘ Bessemer pig” from hematite ores 
would never have existed. Looking around for 
an English material from which pig iron suitable 
for his purpose could be made, he found that 
the hematite ores were almost entirely free 
from phosphorus and sulphur, and some pig 
made from these ores was ordered. On receiving 
it, however, he was astonished and disappointed to 
find that the iron contained a large percentage of 
phosphorus. He visited the blast furnaces with a 
view of ascertaining how this phosphorus got into 
iron made from non-phosphoric ores, and at the in- 
vitation of the proprietors he examined the whole 
process, but without arriving at the information he 
sought. He was about leaving the works when he 
saw a heap of material which he could not identify, 
and he asked the foreman of the yard what it was. 
Thereply was that it was hematite ore, while on 
further inquiries it was elicited that this was hema- 
tite which had been sent to Staffordshire for fettling 
puddling furnaces, and after having been used—as 
Sir Henry expressed it-—for washing the dirty Staf- 
fordshire iron in, it was returned to the blast fur- 
naces and used as a flux for the freshore, with 
the result, of course, of transferring a large per- 
centage of phosphorus into the pig. The cause 
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of the defect being thus discovered, analyses of 
the ore were made and suitable charges for the blast 
furnaces were arranged, the result being the pro- 
duction of the special quality of iron which has ever 
since been known as ‘‘ Bessemer pig.” Referring 
next to the use of steel for shipbuilding, Sir Henry 
remarked that twenty-five years ago he had induced 
Messrs. Jones, Quiggin, and Co., of Liverpool, to 
have a small vessel built of steel. The steel for this 
vessel was made by the Bessemer process at Messrs. 
Bessemer and Co.’s own works at Sheftield, and the 
ingots were rolled into plates at a mill in the town. 
The results were so successful that seventeen other 
ships were constructed of Bessemer steel before 
any other steel ship was built. Considering what was 
so successfully done so many years ago, he thought 
there ought to be no difficulty in using Bessemer 
steel for ships now. He added that at Crewe, Mr. 
Webb had constructed over 1200 locomotive boilers 
of Bessemer steel, while Mr. Daniel Adamson 
some years ago turned out his thousandth boiler of 
the same material. 

The next speaker was Mr. John Head, who, re- 
ferring to the diagrams of steel production at the 
works of the Steel Company of Scotland which 
accompanied Mr. Riley’s paper, remarked upon the 
divergence between the lines denoting ingot pro- 
duction and that denoting the quantity of finished 
products. This divergence, he remarked, had gone 
on increasing until in 1885 it had reached 37 per 
cent. This difference he considered to be excessive, 
and he referred to works with which he was con- 
nected, and in which this difference did not exceed 
from 10 to 12 per cent. Dealing next with fur- 
naces, he observed that the superiority of crucible 
steel was due to its being heated without the con- 
tact of flame, such contact, he considered, having a 
decidedly deteriorating effect. This was shown, he 
remarked, by the experience in glass melting, where 
the contact of flame would produce imperfections 
exactly corresponding to the blowholes in steel. 
The proper mode of heating, he maintained, was 
that by radiation, as in the latest development of 
the Siemens furnace. He (Mr. Head) had been 
well acquainted with the development of the 
Newton Works in his early days, before Mr. Riley 
was connected with them, and, as regarded the un- 
successful endeavours to treat ‘‘ blue Billy” in the 
Siemens furnace, which had been mentioned by 
Mr. Riley, this want of success was due to the fur- 
naces being wrongly constructed. At that time it 
was believed to be essential to bring the flame into 
as intimate contact as possible with the material to 
be acted upon, whereas they knew now that this 
should be avoided, and that the heating should be 
performed by radiation. The result of the error to 
which he had alluded was that a reoxidation took 
eae and the experiments were a failure. The 
ate Sir William Siemens had held the opinion that 
he could produce in the Siemens furnace a reducing 
flame in which oxidation could not occur, but more 
recent experience had proved that this was not so. 

Mr. James Riley, in replying to the discussion, 
observed that he believed that to all those present 
who were practically familiar with the management 
of steel works, he believed his diagrams would be 
clear ; but for the sake of those who were not so 
familiar with practical working, he might give 
further explanations. The divergence in the lines 
referring to the make of ingots and finished pro- 
ducts respectively, to which Mr. Head had referred, 
was due to the variation in the class of products 
made. In the earlier years dealt with, the manu- 
facture of rails formed the most important item, but 
this had been changed subsequently, until now—as 
he had explained in his paper—the output of rails 
was unimportant, while that of plates had grown 
enormously. But with plates the difference between 
the weight of ingots and that of finished products 
was vastly greater than with rails, and in the manu- 
facture of tin-plate bars it was greater still. Hence 
the divergence of the lines to which Mr. Head had 
alluded, this divergence not constituting any cause 
for reflection in the management of the works, but 
being due to the variation in the class of output. 
With regard to what Mr. Head had said respecting 
the unsuccessful attempts to deal with ‘‘blue Billy,” 
he quite agreed that many mistakes had been made 
in the early days of the Newton Works, and if Mr. 
Head wished to identify himself with some of these 
mistakes he had no objection. 


Tar AND AMMONIA FROM BLAst FURNACES. 


The next paper on the programme was one en- 
titled ‘The Present Position and Prospects of 





‘* Processes for the Recovery of Tar and Ammonia 
“from Blast Furnaces,’ by Mr. William Jones, of 
the Langloan Iron Works. Time did not permit of 
this able paper being fully read, and its discussion 
therefore was postponed until the following day. 
With this discussion we shall deal later on, and we 
shali also in a subsequent issue print the paper 
itself. 
Excursions. 

At the conclusion of the morning meeting, the 
members partook of luncheon provided at the 
Corporation Galleries by the Local Committee, while 
the afternoon was devoted to visits to works, 
three alternative excursions having been arranged, 
and special trains being provided for the use of the 
members. Of these excursions, the first comprised 
visits to the Hallside Works of the Steel Company 
of Scotland, and the Dalzell Steel Works of Messrs. 
D. Colville and Sons, at Motherwell, while the 
second included visits to the Gartsherrie Works, the 
Summerlee Works, the Calder Works, the Mossend 
Steel Works, and the Langloan Works. The third 
excursion commenced, like the first, with a visit to 
the Hallside Works, a visit being subsequently 
made to the Earnock Colliery. Of many of the 
works visited we shall give separate accounts, and 
we need not therefore say more respecting them here. 


TAR AND AMMONIA FROM Biast FURNACES. 

On the meeting being resumed on Wednesday 
morning, Mr. William Jones completed the reading 
of his paper ‘‘On the Present Position and Prospects 
‘* of Processes for the Recovery of Tar and Ammonia 
‘*from Blast Furnaces,” which had been commenced 
on the previous day, and a hearty vote of thanks 
having been accorded for the paper—which was 
very highly commended by the President—the 
discussion upon it was commenced by Mr. Suther- 
land. 

Mr. Sutherland stated that his experience had 
related not to obtaining the bye-products from the 
gases of blast furnaces but from those of gas pro- 
ducers, and naturally one of the first points to be 
secured in the latter case was the manufacture of 
thoroughly good gas for heating purposes. His 
experiments in this direction had shown the neces- 
sity of thoroughly clearing the gases from watery 
vapour, the presence of such vapour diminishing 
their heating value. The processes for recovering 
bye-products from the gases of furnaces had he 
considered a very great future before them. He 
himself had devoted many years of hard work to the 
subject, and he was convinced that to make a 
thorough commercial success of the use of gaseous 
fuel it was necessary that everything possible should 
be got out of the gases. He also laid special 
stress on the value of the tar as a valuable fuel of 
the most concentrated kind, and he remarked 
that the tar which could be obtained from the blast 
furnace gases at Gartsherrie alone would furnish 
sufficient heat to convert from 60,000 to 70,000 
tons of iron into steel by any of the ordinary pro- 
cesses. In making this statement he wished it to 
be particularly borne in mind that the utilisation 
of the tar as fuel did not require the introduction 
of any new process of steel-making. In conclusion, 
he remarked, that to secure the best results with 
the gases of blast furnaces, those gases should be 
treated so as to enable them to give thorough 
efficiency when burnt, the tar being separated for 
future use. 

The next speaker was Mr. M‘Cosh, whose process 
(the Alexander and M‘Cosh process) had been de- 
scribed by Mr. Jones as carried out by Messrs. 
Baird on a large scale at the Gartsherrie Iron 
Works, Coatbridge, and the Lugar Iron Works and 
Muirkirk Iron Works, Ayrshire, this process de- 
pending upon the condensation and cooling of the 
gases, and the subsequent washing of the cold gases 
in towers or scrubbers. Mr. M‘Cosh stated that he 
would not criticise Mr. Jones’s paper in detail, but 
that he must not on that account be regarded as 
indorsing the whole of his figures, although he be- 
lieved them to be right in main. The various pro- 
cesses described in the paper he (Mr. M‘Cosh) con- 
sidered to be really one; in all of them the gases 
were cooled and washed with acid additions. He 
agreed with what Mr. Sutherland had said, that 
when water was added to hot gases much vapour 
was carried forward. The quantity of tar obtained 
was great in proportion to the extent to which the 
cooling of the gases was carried. To the great 
value of this tar he considered Mr. Jones had not 
done full justice; it was a question whether it 
could be utilised for gas-making, for distillation, or 








by simply using it for fuel as Mr. Sutherland had 
suggested. The great point was to secure a suffi- 
cient supply for regular use. It was wrong to con- 
sider the derivation of tar and ammonia from blast 
furnace gas as a new thing; it had been suggested 
many years ago by Mr. Henry Aitken, but it had 
been reserved for him (Mr. M‘Cosh) and his 
partner, Mr. Alexander, to demonstrate, in 1879, 
in a practical way that these products existed to the 
same extent in blast furnace gases as they did in 
coal gas produced in retorts. It was only after a 
small experimental plant had been started and 
worked by them on a commercial scale, that the 
matter was taken up in other quarters. The draw- 
ing up of these patents had naturally been a matter 
of care and anxiety, but they had been advised then 
and they were advised now, that where the gases 
were treated by cooling and washing, their rights 
were being infringed. 

Mr. Henry Aitken, who spoke next, remarked 
that he had observed in the paper the sentence, 
‘*Mention should also be made of the names of 
Mr. Henry Aitken and Mr. J. Chapman.” What 
Mr. Chapman had done he did not know, but what 
he(Mr. Aitken) had done he would tell them. Twelve 
years ago he had made experiments on the amount 
of ammonia and tar which could be obtained from coal 
under various conditions, and these experiments 
had been extensive and costly, whatever had been 
the results. From these experiments he concluded 
that he could do as well with blast furnace gases as 
with gas produced in retorts, and in 1874 he 
patented obtaining tar and ammonia from the gases 
of blast furnaces by cooling and washing. He sent 
details of his plans to all Scotch ironmasters using 
raw coal, and showed that the bye-products obtained 
would yield 6s. 6d. per ton of coal used. But the 
Scotch ironmasters of eleven years ago did not be- 
lieve in his plans, and declared that their waste 
gases contained little tar and no ammonia whatever. 
There was, however, one exception, namely, Mr. 
William Cunningham, who thought the matter worth 
looking into, and sent two scientific experts to in- 
quire into what he (Mr. Aitken) was doing. These 
experts came and made their examination, but they 
also arrived at the conclusion that the quantity of 
tar to be obtained was small, and that the ammoni: 
did not exist! On hearing this he (Mr. Aitken) 
observed that he did not care what the experts had 
said, but that if Mr. Cunningham’s firm would place 
the blast furnace gases at his disposal, he would 
treat them for bye-products, and hand over a share 
of the profits. This the ironmasters, in view of the 
scientific advice they had received, refused to do, 
and there for the time the matter ended. With 
regard to what had been said respecting the gases 
cooled by water carrying forward vapour, it must 
be remembered that the gases were capable of carry- 
ing a very limited quantity of water. In conclusion 
he expressed his belief that the processes which had 
been described could be carried further, and the 
gases be treated to a final washing with the oils, 
the object being to extract from the gases the per- 
centage of volatile spirits which they still retained, 
and which if absorbed by the oils would add to the 
value of the latter. 

Mr. Neilson, of Summerlee, who spoke next, 
observed that the remarks of Mr. M‘Cosh as to 
priority were rather alarming to those who were 
working in the direction indicated, but, as far as 
his firm were concerned, he could only say that if 
Mr. M‘Cosh could substantiate his claims they 
would be ready to come to terms with him. These 
remarks caused Mr. Edward Williams to deprecate 
the discussion, at such a meeting, of any question 
of patent rights, a view in which he was supported 
by the President. The next speaker stated that 
Messrs. Bell Brothers had recently made experi- 
ments on the derivation of tar and oils from the 
gases of one of their blast furnaces, and with very 
successful results, they having obtained a large 
quantity of tar and oils containing very larger 
percentages than usual of naphthaline and an- 
thracene. 

Mr. William Jones next replied to the discussion. 
With regard to what had been said respecting the 
presence of vapour in the gases, he remarked that 
by the use of the scrubbers it had been found pos- 
sible to remove nearly all the water, and that as a 
matter of fact they had had no difficulty whatever 
in obtaining full heats by the combustion of these 
gases. By the processes decribed, also, all the am- 
monia was removed, With regard to the tars, to 
have done full justice to the tar products would 
have required a separate paper, but he fully agreed 
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with what had been said as to the value of these 
products. He also considered that great credit was 
due to Mr. Henry Aitken, for his labours in con- 
nection with the subject under discussion. He 
could not, however, agree with Mr. Aitken as to 
the probable value of the suggested process of 
washing the gases with the oils to absorb the vola- 
tile spirits. With regard to the results obtained 
by Messrs. Bell Brothers, the market was at pre- 
sent tlooded with benzine, and the richness in such 
products of the oils which Messrs. Bell had obtained 
was therefore of less importance than it otherwise 
would be. In conclusion he stated that the pre- 
sent value of pitch derived from furnace gases was 
10s. per ton, and of the oils 5s. 8d. per gallon. 


A New Cuprota Furnace. 

The next paper, read was one on ‘‘A New Form of 
Cupola Furnace,” by Mr. James Riley. We hope 
to publish this paper with the diagrams which illus- 
trate it, in an early number, but meanwhile we may 
©xplain—in order to render the subsequent dis- 
cussion intelligible—that it refers to a new furnace 
which Mr. Riley has designed for melting iron for 
subsequent treatment in the open-hearth process, 
the object being to reduce the time now occupied 
in working off a charge in the Siemens furnace. In 
his paper Mr. Riley referred to the unsuccessful 
experiment made by Mr. Hackney at Landore, 
some years ago, of pre-melting the pig iron in 
a cupola, and transferring it when fluid into the 
open-hearth furnace, the result, however, being 
that there was an almost inappreciable saving in 
the time of working off a charge. This result had 
been confirmed by experiments which he (Mr. 
Riley) had made, and the explanation of it was, 
that during the ordinary melting period of the open- 
hearth process a portion of the contents of silicon 
and carbon was also removed. A consideration of 
these matters and further experiments ultimately 
led to the construction of the type of cupola furnace 
described in the paper, the chief feature in this 
furnace being the exposure of the iron in the 
cupola to the action of gaseous instead of solid fuel. 

Roughly speaking, the new furnace (two forms 
of which were illustrated in the diagrams accom- 
panying Mr. Riley’s paper) may be described as con- 
sisting of three parts, namely, a gas producer 
supplied with air under pressure, a hearth in which 
the fluid metal collects, and a cupola communicat- 
ing at the bottom with the hearth and having the 
usual charging door above. The gases supplied 
from the gas producer pass over the metal in the 
hearth on their way to the bottom of the cupola, 
the air for supporting combustion entering at a 
port above the gas port, and being preliminarily 
heated by traversing passages around the lower part 
of the gas producer, and also between the roof of 
the hearth and an outer casing. 

The experiments made with a small cupola of 
this type having been most successful, a large 
cupola furnace is now in course of completion at 
Blochairn in connection with two of the Siemens- 
Martin furnaces, this cupola being intended to melt 
metal at the rate of about four tons per hour. It is 
hoped by the application of this cupola to shorten 
the time of working off a charge in the open-hearth 
furnace by nearlyone-half. The experiments so far 
made show that in the new cupola a large quantity 
of steel scrap can be melted, the proportions of the 
charge in some cases having reached six parts of 
steel scrap to one part of pig. It is also found that 
during the melting a considerable removal of the 
carbon and silicon in the pig is effected, this action 
being capable of being controlled by adjusting the 
air supply. Altogether the results obtained have 
been exceedingly promising. 

The discussion on this paper was opened by Mr. 
John Head, who observed that the experiments at 
Landore which had been attributed in the paper to 
Mr. Hackney had really been carried out at the in- 
stance of the late Sir William Siemens, Mr. 
Hackney having merely carried out Sir William 
Siemens’ instructions. In 1881 there had been 
put up at Landore a furnace substantially like that 
shown by Fig. 1 of Mr. Riley’s diagrams,* but the 
air was heated by passing over the roof as in Fig. 2. 
The Landore furnace had, however, no cupola 
attached to it, the iron being melted on a bank 
formed of bauxite or similar material, and it being 





* This furnace was rectangular in plan, and the gas 
producer and hearth formed one structure, whereas in 
the other type shown by Fig. 2, both hearth and gas pro- 
ducer were circular in plan, and in separate casings con- 
nected by passages. 








intended that the iron should be covered with iron 


oxide, the object being to purify and partially re- 
duce the iron during the melting process. The 
furnace was not successful, and he considered that 
the experiment was mismanaged. He believed that 
some such auxiliary to the open-hearth process 
would be useful. 

Mr. E. Windsor Richards, who spoke next, said 
that they were constantly being reminded that there 
was nothing new, but he ventured to think that 
there was this difference between Mr. Riley’s fur- 
nace and that tried at Landore, that the former 
would prove successful, and that the latter would 
not. He considered that it was most important to 
reduce the duration of the melting period in the 
open-hearth process. At Eston they had two 
Simens-Martin furnaces, and he was making ar- 
rangements to work them with molten iron direct 
from the blast furnaces. He added that in the early 
days of the Bessemer process some thousands of 
tons of wrought-iron rail ends had been melted up 
with cast iron in a kind of stationary converter 
fitted with a single tuyere directed downwards. 

Mr. G. J. Snelus entirely indorsed what Mr. 
Richards had said as to the importance of quicken- 
ing the open-hearth process, and he was very glad 
to hear of Mr. Riley’s successful experiment. There 
was also another mode of attaining the same end 
which they were just about to test at the West 
Cumberland Works, at Workington, and this was 
by first half-blowing the iron in a Bessemer con- 
verter, and then transferring it toa Siemens-Martin 
furnace to complete the conversion into steel. This, 
he believed, had already been done at Creusdt 
[Mr. E. Windsor Richards remarked that it had 
been employed at Neuberg], and when they got 
fairly started at Workington, he would be happy to 
show the process to the members. At present they 
had at Workington an over supply of converter 
plant, but were short of open-hearth furnaces, and 
by the plan he had described he hoped to meet their 
requirements. In conclusion he remarked that at 
present people would have Siemens-Martin steel for 
plates, but he wished they would have Bessemer. 
At the West Cumberland works they had supplied 
Mr. Daniel Adamson with over 2000 tons of 
Bessemer steel plates for boilers, and had had no 
trouble with them. They had also supplied the 
Admiralty with Bessemer as well as open-hearth 
steel for shipbuilding, and with equally satisfactory 
results. The difficulty with the Bessemer process 
was, he considered, that the finishing of the steel 
had to be effected in a few seconds, whereas in the 
open-hearth process it could be dealt with much 
more slowly. 

Mr. Edward Williams next asked Mr. Riley 
whether it was not a fact that molten iron had been 
supplied direct from the blast furnaces to the open- 
hearth furnaces at Landore? To this Mr. Riley 
replied, that during the time he was connected with 
the Landore works no such direct transference of 
molten metal took place. The necessary arrange- 
ments had been designed, but they were not used, 
in his time, at all events. Mr. Riley added that he 
would take this opportunity of asking if any one 
present who really knew the facts, and could speak 
authoritatively, would state what had been really 
done at Landore in this matter. To this inquiry 
there was, however, no response. 

The next speaker was Sir Henry Bessemer, who 
commended Mr. Riley’s plans and expressed his 
belief that the new cupola-furnace would be success- 
ful. He added that it was curious to remark how 
practical men tended to recur to the same modes of 
attaining a given end. There was no one to whom 
the steel trade was more indebted than to Heath, 
and he proceeded to describe a furnace designed by 
Heath, the form of which was in certain respects 
similar to that which Mr. Riley was now construct- 
ing, but in which the melting of the material was 
effected by a ring of double tuyeres, each having a 
central jet discharging air and asurrounding annular 
jet discharging carbonic oxide. With regard to 
Siemens and Bessemer steel it was gratifying to 
know that the much desired open-hearth steel was 
about to be supplied by the Bessemer process. As 
regarded the relative merits of the two steels, he 
might say that he did not know of a single physical 
test to which properly made Bessemer steel and 
Siemens steel plates could be respectively subjected, 
and which would show any difference in the results. 

The next speaker was Mr. F. W. Webb, who 
observed that this was not the first occasion in 
which he had spoken at an Iron and Steel Institute 





meeting in favour of well-made Bessemer steel. 





On the previous day Sir Henry Bessemer had 
stated that he (Mr. Webb) had made 1200 boilers of 
Bessemer steel ; this, however, was an understate- 
ment. Asa matter of fact he had constructed and 
put into work over 3000 Bessemer steel boilers, 
and of these over 2400 were locomotive boilers 
working at pressures up to 190 lb. per square inch, 
With these boilers he had had no failures. For 
plates he preferred the Bessemer process, but for 
tyres and other purposes requiring a harder class 
of steel he preferred the Siemens-Martin process. 
For the last twelve months he had not had more 
than one tyre failure, and this, notwithstanding 
that on the London and North-Western their train 
mileaye was equivalent to running once round the 
world every four hours and ten minutes. With such 
important interests involved it was evident that 
they must secure the best material irrespective of 
price, but as a matter of fact he had found little dif- 
ference in cost of the Bessemer and Siemens- 
Martin steels. He added that he had worked up 
some 10,000 tons of West Cumberland scrap in the 
Siemens-Martin furnaces at Crewe. In conclusion 
he stated that the London and North-Western 
Railway Company had also now running five steamers 
made of Bessemer steel. 

Mr. Riley, in replying to the discussion, said he 
would pass over Mr. Head’s remarks as to whom 
was responsible for the Landore experiments. In 
form his (Mr. Riley’s) furnace was like Heath’s, but 
he used gas, whereas Heath used coke fuel. The 
arrangement used at Landore was a furnace, whereas 
his was acupola. He would not enter into the dis- 
cussion of the relative merits of Bessemer and 
Siemens-Martin steel, as the advocates of each had 
formed their respective opinions long ago, and were 
not likely to modify them on the present occasion. 
He would, however, express his strong opinion 
that in carrying out the basic process a very de- 
cided mistake was being made in adopting the 
Bessemer system. It was well known that the 
success of the basic process depended upon the steel 
being over-blown to get rid of the phosphorus, this 
overblowing being remedied by the subsequent ad- 
dition. The whole process and adjustment of the 
quality of the steel could be much better carried 
out in the open-hearth furnace than in the Bessemer 
converter, and he considered that the time would 
certainly come when those who wished to utilise 
our impure and cheap ores in various districts by 
the basic treatment, would certainly have to resort 
to the open-hearth process to secure success. In 
the open-hearth the phosphorus could be removed 
first, and the charge then dealt with in the ordinary 
way. He also observed that the presence of the 
smallest particle of oxide of iron had a most dele- 
terious effect on the finished steel, and this had 
been brought out very prominently in the manu- 
facture of tin-plate bars. He believed that many so- 
called mysterious failures were due to the presence 
of particles of oxide of iron. 

Mr. Riley’s remarks were followed by some obser- 
vations by Professor Bauermann; but the meeting 
being at the time undergoing a process of disinte- 
gration, these observations were inaudible, and we 
cannot, therefore, give any report of them. With 
the completion of the discussion on Mr. Riley’s 
paper, the morning meeting of Wednesday came to 
an end, and the members adjourned to luncheon, 
and subsequently to the various excursions which 
had been arranged for the afternoon. Of these 
excursions, and of the proceedings on the subse- 
quent days, we must postpone our notice until next 
week, 








NOTES. 
Tue First American Four-Mastep Sup. 

Earty in August, the first four-masted ship ever 
built in America was launched at Rockland, Maine. 
This new craft is 2628 tons burthen, measuring 
291 ft. in length at water-line. The frame is 
Virginia oak, and the plank southern pine. The 
masts are solid, the main sticks being Oregon pine 
and 90 ft. in length. The main truck is 181 ft. 
above the deck, the main yards are 90 ft. in length, 
and the rigging carries 1200 square yards of canvas. 
The cost of this craft complete will be about 
150,000 dols., nearly 31,000/., or about 11l. 15s. 
per ton. 

THE LATE Mr. Gower. 

There seems to be little doubt now that Mr. F. 
A. Gower, the well-known inventor of the Gower- 
Bell telephone, has perished in his latest balloon 
ascent. Ina recent Note we had occasion to men- 





tion his proposal to dropdynamite or other explosives 
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from balloons in warfare in order to blow up forti- 
fications ; and it appears that the deceased gentleman 
in his ardour for aéronautics had become a practical 
balloonist. On July 17th he left Cherbourg in a 
balloon for the purpose of testing some new automatic 
apparatus for obtaining equilibrium of the balloon at 
desired altitudes. The balloon, which was named the 
Ville d’Hyéres was subsequently found by some 
fishermen between Dieppe and Tréport, floating on 
the sea. The cords which sustained the car had 
been cut, and it is thought that Mr. Gower has 
perished in the North Sea, after cutting the car 
adrift. The latter has not been found yet, and there 
is just a faint glimmer of hope that it may have been 
picked up by some sailing vessel making for America. 
Mr. Gower was a comparatively young man, and 
had realised a considerable fortune, it is said, from 
the sale of his telephonic rights. The Gower-Bell 
magneto telephone is now used by the British Post 
Oftice, and is one of the best forms of Bell’s instru- 
ment in use. 


ALLoys OF CoprpER AND COBALT. 

The alloys which copper forms with cobalt present 
a red colour and a fine fracture which resembles 
that of pure copper. They possess a ductility, te- 
nacity, and malleability very remarkable, and lend 
themselves to forging, but do not take a temper. 
The alloys are obtained in a crucible with copper 
and cobalt under a flux of boric acid and wood 
carbon. Several of such alloys were recently pre- 
sented by M. Guilleman to the French Academy of 
Sciences. They were prepared by means of elec- 
trolytic red copper coming from the North German 
Refinery of Hamburg, and an alloy rich in cobalt 
prepared by Mr. Hussey Vivian, of Swansea. The 
composition of the alloy is, cobalt 48.28 per cent., 
nickel 1, copper 50.26, iron 0.46. Pigs of this 
alloy, cooled in sand, and turned to a diameter of 
.79in., have been subjected to tractile force on a 
length of 7.87 in. They were broken under varying 
charges of 15.8 to 22.8 tons per square inch, with an 
elongation of from 28 to 15 per cent. One alloy of 
5 per cent. cobalt gave 21.6 tons on breaking with 
an elongation of 15 percent. The same alloy forged 
and of .79 in. diameter broke with 25.4 tons per 
square inch, after an elongation of 10 percent. The 
price of the alloy is not great, owing to the compar- 
ative cheapness of cobalt. The alloy of 5 per cent. 
cobalt is particularly interesting for its useful quali- 
ties. It is inoxidisable and malleable as copper, 
tenacious and ductile as iron. M. Guilleman pro- 
poses its use for rivets, locomotive plates, tubes, 
and so on. 


Minina Exuisition at GLAscow. 


A Mining Exhibition was opened at Glasgow on 
Tuesday last with 216 exhibitors, many of whom 
have extensive collections. The published catalogue 
commences with an interesting review of the pro- 
gress of mining in Scotland. From it we learn that 
as early as 1200 a.p., collieries were worked on 
the south shore of the Firth of Forth. At the same 
time there was one at Carridan, near Blackness, and 
another at Prestonpans. The earliest record of 
coal on the west coast is found in the charter of 
James the Stewart, to the Abbey of Paisley, dated 
1294, in which he grants the monks the right to 
quarry stone and lime, and dig sea coal. It is pro- 
bable that the mineral was only used by artificers, 
as it was not until the fourteenth century, when 
chimneys began to come into vogue, that it was 
applied to domestic uses. The first workings were 
open quarries, and when these grew too deep they 
were followed by shallow pits to which access was 
afforded by ladders. The ‘pit and adit” system 
sufficed for a period of about four centuries after 
coal working had been commenced, and by that time 
much of the shallow coal was exhausted, and it was 
believed that the supply was about to fail entirely. 
About the year 1600 the introduction of water- 
raising machinery enabled the miners to go 
deeper, and gave a fresh impulse to the trade. 
To further foster the industry, Parliament reduced 
the colliers to slavery, and gave the owners 
power to apprehend all sturdy vagrants and set 
them to work. The best machine at the time 
was the Egyptian wheel or chain of buckets, driven 
by horses or water power. When firedamp accu- 
mulated one of the miners, clothed in wet sackcloth, 
went in before the rest and exploded it by means 
of a lighted candle on a long pole, lying down while 
the flame passed over him. About 1700 the miners 
approached the limit of depth to which their water 
engines could carry them. Windmills and pumps 








were tried in 1708, but were found unsuitable, and 
the business was nearly at a standstill until New- 
comen’s fire engine was brought out. By 1720 
steam engines had been erected at several collieries 
in Scotland for raising water. Horse railways were 
introduced at the same date. In the latter part of 
the eighteenth century, the colliers of Scotland were 
relieved from slavery by Parliament, and long after 
it was possible to meet with colliers who had been 
slaves. Hugh Miller tells of one with whom he 
had met, who related that he had been sold fora 
pony. In 1792 one of Watt’s double-acting engines 
were erected at Old Monkland to draw coals up the 
shaft. Coming now to later times we find that in 
1840 the deepest pit in Scotland reached to 1050 ft. ; 
it was here that the first great explosion of firedamp 
took place in Scotland. ‘The deepest mine working 
at the present time is the Spitalhill Pitt, near 
Blantyre, which is 442 yards. Rectangular work- 
ings are still the rule in Scotland, and in some of 
the newer fittings large dimensions have been 
adopted, as much as 24 ft. by 8ft. For the new 
shaft at Niddrie the circular form has been selected 
with a diameter of 17 ft. The Mining Exhibition 
will close on the 24th of this month. 


LAW AND PROVIDENCE. 
To THE Epitor OF ENGINEERING. 

S1r,—The useful article and illustration of the failure of 
Mr. Law’s Chatham “ brow” contained in your issue of 
Friday last, refers to probably a unique effort at engineer- 
ing. Iam quite sure it will have a salutary effect on the 
minds of all beginners who might happen to have the re- 
sponsibility of constructing brows, and may be tempted 
to follow Mr. Law’s design. They will see at a glance 
the necessity of rivetting cross girders and stays to prevent 
deflection of main girders. 

Granting that the compression on the top ‘‘ booms,” 
due to the load of fifty or eighty persons, would be unable 
to deflect them out of ‘‘straight”—which is rather un- 
likely—would not common sense form a theory that the 
load on the ends of the individual planks would have 
sufficient force to press outwards the lower ‘‘ booms,” 
acting as it would on the canted and inclined little surfaces 
of the inside flanges. There was no resistance but that 
afforded by the tension on the ‘‘ boom,” the little bits of 
stuff outside the coach screws, and the little imparted, 
by the diagonal flat bars, consequent on the obtuse angle 
in which the connection with booms was made. 

The wonder is not so much as to why the “‘ brow” gave 
way, but as to why it stood at all. Surely the pontoon 
which supported one end must not have been subjected to 
much undulation. 

‘““There is a special providence in the fall of a 
sparrow,” and verily there was a special providence 
attending the fall of the fifty or eighty persons who were 
precipitated—a la mode Marwood—into the water, in 
affording daylight for their rescue. 

Yours truly, 
R. HARTLAND. 








Cork, September 2, 1885. 








COMPOUND LOCOMOTIVES. 

To THE EpiTor OF ENGINEERING. 
Srr,—In reply to ‘‘ Brazilian,” I do not think I shall 
be incorrect in saying that the compound engines are not 
more economical than the ordinary two-cylinder type. The 
‘** Precedent” class, of London and North-Western engine, 
when working express traffic between Crewe and London, 
or Rugby and London, consumes about 32 lb. or 33 lb. per 
mile on the average. The ‘‘ Experiment” class of com- 
pound slightly exceed this. Without having the coal con- 
sumption of every engine, it is possible that my figures may 
be slightly wrong, but I do not think that 33 lb. or 34 Ib. 
per mile is far out of the mark as the average consumption 
of Crewe-London or Rugby-London compounds. Indivi- 
dual compounds may be found burning 38 Ib. or 39 lb. It 
would be interesting to know the consumption of the large 
compounds on the Crewe-Carlisle section. The latter 
class are presumably intended for heavy work, but it is a 
pity the others cannot run express trains more punctually. 
Yours eseeiaiied, 


-~\. 





To THE EDITOR OF ENGINEERING. 

S1r,—I am unaware whether you have been informed 
of some recent failures of the three-cylinder compound 
engines on the London and North-Western Railway when 
running at high speed, and if you do not know the cause I 
should be greatly indebted if any of your readers could 
supply the information. 

ast week I believe three engines broke down com- 
pletely whilst running at high speed down the incline 
from Shap Summit to Tebay. On Monday I travelled by 
the 1.8 p.m. from Penrith, a long and heavy train. When 
about half way between Shap and Tebay we were startled 
by showers of stones flying past the windows and striking 
the roof and sides of the carriage ; the vacuum brake went 
on instantly, and the train was brought to ‘‘dead slow” 
exceedingly well in a very short time; we then had the 
brakes eased and ran gently to Tebay, where our crippled 
engine, ‘‘ Mammoth,” was taken off completely disabled. 
I had not time to get out and examine it as we were taken 
on by a bank engine at once from this place, and arrived 
at Preston some thirty-five minutes late. 





The officials would give no information as to the 
cause of the breakdown, and so I should be glad if, through 
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the medium of your valuable paper, I could know what it 





was which gave out. A friend of minecame down by the 
limited mail the same night (Monday, 24th inst.), and he 
told me the engine then broke down similarly at the same 
place on Shap incline. Last Saturday the 1.8 p.m. train 
from Penrith met with a like mishap, the engine in this 
case being ‘‘ Achilles,” also a three-cylinder Webb. . 

Three engines of one class failing at the same place in 
one week is somewhat remarkable. From what I have 
learnt in the last case, that of Saturday, 29th inst., I be- 
lieve it is either a valve spindle or a valve connecting rod 
which broke ; perhaps that accounts for the stones flying 
if the broken end struck the ground. It appears from 
these failures that these engines are not equal to extremes 
speed, for in all these instances the rate has been over 
sixty miles an hour when the accident occurred. Any in- 
formation on this subject would greatly oblige 

Your obedient servant, 
TRAVELLER. 
Conservative Club, Manchester, August 31, 1885, 








EXPERIMENTS WITH AIR CURRENTS. 
To THE EDITOR oF ENGINEERING. 

Si1r,-—Mr. Phillips appears to misunderstand the reason- 
ing contained in my letter of the 21st of August; as he 
gays, ‘* to double the speed at least double the power, and 
nearly twice the weight of machinery, would be required.” 
If he will look again at my letter he will see that I in- 
cluded the whole of the motive power ; engine, boiler, and 


fuel for the voyage. 


To be explicit, I will confine my remarks to his models, 
Figs. land 2. No.1 must be driven at forty miles an 
hour, in order to enable it to sustain 90z. No. 2 must be 
driven at 32 miles an hour to sustain the same weight ; 
the resistances in both cases being equal. I may mention 
that while the area of the fast model, No. 1, is 20 square 
inches, No. 2 has 48 square inches, and therefure the 
weights of the models would be as 5to 12; thus we gaina 
large margin in favour of the small high-speed modei. 

Now suppose, to be more practical, we make these 
dimensions larger, say, 100 times in each direction, No, 1 
would then have an area of 1388 square feet, while No. 2 
(the slower model) would have an area of 3333 square feet, 
and if the mere fabric of which the planes are composed 
weighed only one pound to the square foot, we should 
savein weight 1945 lb., which saving would go a long way 
towards extra engine power, if required. 

Next, as to the power: The resistances are equal, but 
the speed of No. 1 is to that of No. 2as3isto2. Then 
if a7 horse-power engine weighs 420 lb., and this suited 
No. 2, we should want an engine of 10 horse-power for 
No. 1; but this need not weigh 600 lb. However, I will 
take it at that, and suppose that the two are driven 1000 
miles, and that No. 1 travels at 150 miles an hour, and 
No. 2 at 100. No. 1 would require fuel for 6 hours and 
40 minutes, while No. 2 would require sufficient for 10 
hours’ steaming. In this case No. 1 would require (at 
6 lb. of fuel to the horse-power) 400 lb. of fuel for the 
voyage, and No. 2 would require 420 Ib. at the slower rate ; 
and here I may mention that the resistance of No. 1 may 
be still further reduced. 

Now astospeeds. Mr. Froude has proved that a vessel 
100 times the dimensions of the model, has a natural speed 
equal tothe square root of the increased size ; in this case 
10 times. Mr. Phillips’ No. 1 model has a speed of 60 ft. 
per second, equal in round numbers to 40 miles an hour. 
Then 10 times 40 is 400 miles an hour; so my “150 miles” 
is not so outrageous as Mr. Phillips seem to think. 

I may also mention that experiments with a “dried 
rook’s wing” are not reliable. When birds are alive there 
is very little friction between the air and the oiled feathers, 
but when dried wings are used the friction is very much 
increased. 

My steam engine and boiler, experimented with in 
1875, weighed together 80 lb. ; and was equal to 3 horse- 
power, and a 30 horse-power combined engine and boiler 
need not weigh anything like ten times that weight, as 
every one knows who has constructed steam engines; the 
weight per horse-power always decreasing as the size and 
power are increased. 

I quite agree with Mr. Phillips that aérial navigation 
is not so impossible as is generally supposed. 

With Mr. Wenham’s superposed planes I have always 
been disappointed, both in water and air; I could not 
get the lift due to the surfaces. 

Yours truly, 
August 31, 1885. Tuomas Moy. 





To THE EpIToR oF ENGINEERING. 

S1r,—In the last issue of your valuable journal Mr. 
Phillips gives the weight of a light engine and boiler com- 
plete in working order as 43.5 1b. per indicated horse- 
power. I beg to inform Mr. Phillips that several engines 
and boilers made by us only weigh 20 lb. per actual horse- 
power. Two of these specially designed engines were 
illustrated in ENGINEERING, vol. xxxi., page 458. Of late 
we have adopted liquid fuel, and the weight of engines of 
this description does not exceed 18 lb. per horse-power. 

H. C. AHRBECKER AND Son. 

Stamford-street, London. 








ICE-MAKING MACHINERY. 
To THE EDITOR OF ENGINEERING. 

S1r,—I shall be obliged if any of your readers could in- 
form me what firm are makers of small ice-making ma- 
chines suitable for tropical countries and capable of pro- 
ducing from 5 cwt. to 10 ewt. of ice per day at a moderate 
cost, I remain, yours truly, 

ArcH. H. FarquHarson, 
10, Dagmar-road, Finsbury Park, N. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was fairly steady last Thursday, and the closing prices 
showed no change from those of the preceding day. Busi- 
ness was reported on forenoon Change at 41s. 6d. and 
41s. 64d. cash, also at 41s. 64d. cash and 41s. 74d. one 
month, the close being buyers at 41s. 64d. cash and 
41s. 74d. one month, and sellers wanting $d. per ton more. 
There were transactions in the afternoon at 41s. 64d. 
cash, also at 41s. 7id. and 41s. 7d. one month, the 
market closing with sellers at the top quotations, and 
buyers offering 3d. per ton less. Friday’s market was 
also steady, with transactions reported during the fore- 
noon at 41s. 54d. and 41s. 6d. cash, also at 41s. 7d. one 
month, with buyers at the close at 41s. 54d. cash and 
41s. 64d. one month, and sellers at 4d. per ton higher. 
In the afternoon business was transacted at 41s. 5d. to 
41s, 6d. cash, also at 41s. 64d. and 41s. 7d. one month, 
the close being sellers at 41s. 6d. cash and 41s. 74d. one 
m«nth, and buyers at 4d. lower per ton. The market was 
again firmer on Monday, and prices closed 1d. per ton 
over those of Friday. Business was done in the forenoon at 
from 41s. 6d. to 41s. 74d. cash, also at 41s. 74d. to 41s. 9d. 
one month, with sellers at the close at 41s. 74d. cash 
and 41s, 9d. one month, and buyers at 4d. per ton lower. 
The quotations in the afternoon were 41s. 74d. and 
41s. 7d. cash, and 41s. 9d. down to 41s. 8d. one month, 
the close being sellers at 41s. 7d. cash and 41s. 84d. 
one month, and buyers offering 4d. less per ton. 
Still more firmness was shown on Tuesday, business 
having been done on forenoon ’Change up to 41s. 8d. cash 
and 41s. 94d. one month, which were the closing prices 
for sellers, with buyers at 4d. per ton lower. Transactions 
took place in the afternoon at the top quotations, at which 
sellers remained at the close, with buyers at 4d. per ton 
under. There was a sharp advance in the price of war- 
rants this morning, which was due to a “‘ bear” fidget. 
Some sellers who were lately parting with that which they 
did not possess, at 41s. 54d. or thereabouts, were obliged 
to buy back at 41s. 10}d. Up to 41s. 114d. cash was paid 
in the forenoon, and 42s, 04d. one month, but in the after- 
noon buyers accepted down to 41s. 9d. cash and 41s. 104d. 
one month, the close being sellers at 41s. 94d. cash, and 
41s. lid. one month, and buyers at 4d. per ton less. There 
are various stories afloat as to better trade having begun 
to show itself, but those persons who should know have 
not, so far, felt the improvement. The circulation of such 
rumours seems to be serving a desired purpose. No im- 
provement can be recorded in respect of America or the 
Continent, but there is a little more trade doing with 
Canada. It is affirmed that if any change has taken place 
locally, it is towards rather more quietness. Shipping 
iron is meeting with very limited inquiry. There arenow 
89 blast furnaces in operation, as against 90 in last week’s 
report, and 94 at this time last year. One has been 
damped out at Shotts Iron Works. Last week’s ship- 
ments of pig iron from all Scottish ports amounted to 
8268 tons, as compared with 8942 tons in the preceding 
week, and 9539 tons in the corresponding week of last 
ear. The largest shipments were to Germany, Australia. 
Canada, the United States, Italy, and Holland. 
Yesterday afternoon the stock of pig-iron in Messrs. 
Connal and Co,’s public warrant stores stood at 618,562 
tons, as against 617,009 tons yesterday week, showing an 
increase of 1553 tons over the week. 


Clyde Shipbuilding Trade.—This branch of trade still 
continues dull, and the output of new tonnage is very 
small. During the month of August only nineteen vessels, 
of a total of 17,650 tons, were launched, being 9331 tons 
under the output of August of last year, and 19,330 tons 
under that of August, 1882, but 6950 tons over the output 
of August, 1879, the year when the depression was for- 
merly so marked. For the eight months of the year the 
new shipping launched only aggregates 129,608 tons, 
being a falling-off to the extent of 68,986 tons, or fully 
one-half of this year’s output, as contrasted with that of 
the same period in the previous year. Of the vessels 
launched last month there were six trading steamers of a 
total of 8685 tons, one pleasure steam yacht of 340 tons, 
and six small steam launches of 185 tons, in all 9080 tons 
steam tonnage, while the new sailing vessels numbered six, 
of a total of 8570 tons. Nearly one-half of the tonnage 
launched consisted of steel vessels, all the largest four 
steamers being so constructed. In one of the — ship- 
building yards there are six vessels on the stocks, three 
have five each, other three have four each, seven have 
three each, eight have two each, and six yards have one 
each. Eight yards are practically, if not absolutely, 
closed for want of work. 


Contract for a Powerful Tug Steamer.—The Clyde 
Shipping Company have contracted with Messrs. Rankine 
and Shoes, engineers, Greenock, to build forthem a 
very powerful twin-screw tug steamer of between 600 and 
700 indicated horse-power. ‘The hull of the vessel is to be 
built by Messrs. Robert Duncan and Co., of Port-Glasgow, 
while the machinery will be a pair of Messrs. Rankine 
and Blackmore’s well-known on twin-screw 
engines. This is an advance on anything that has been 
done before for Clyde tugboat owners, as she is about a 
half more powerful than either the Gulliver or Hercules, 
lately built for the same firm. 

The Professorship of Engineering in the University of 
Edinburgh.—Mr. é. ¥. Armstrong, formerly Professor of 
Engineering in the Yorkshire College of Science, has been 
appointed to the Engineering chair lately left vacant by 
the death of Professor Fleeming Jenkin, in the Universit 
of Edinburgh. During the last half of Professor Jenkin’s 
connection with that University he had as his assistant 
Mr. James G. Fairweather, who frequently had to dis- 
charge the professorial duties. That gentleman has now 
resigned his appointment of assistant professor. 





Visit of the Lords of the Admiralty to the Clyde.—Lord 
George Hamilton, First Lord, and other Lords of the 
Admiralty, having arrived at the Tail of the Bank yester- 
day in the Admiralty yacht Enchantress, spent the rest 
of the day visiting several shipbuilding yards on the Clyde, 
thereby completing their tour of inspection of various 
shipyards in the country which are officially recognised 
as being capable of undertaking Government contracts. 
They were met off Greenock by several members and 
officials of the Clyde Trust in their steamer Cutha No, 6. 
The party first visited Messrs. William Denny and 
Brothers’ | Foren —. where they were received by 
several members of the firm and shown over the premises. 
They next visited the Clydebank Shipyard of Messrs. J. 
and G. Thomson, where there are six vessels in hand for 
the Admiralty. Having partaken of luncheon they sub- 
sequently inspected the yards of Messrs. John Elder and 
Co. and Messrs. Robert Napier and Sons, both of whom 
have Government work in hands. In the evening the 
distinguished visitors were entertained to dinner by the 
Clyde Trustees, and subsequently they left for the south. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown no change. 
The house coal trade has continued depressed. C) 
patent fuel trade has still exhibited a fair amount of 
activity. The iron ore trade has remained without 
alteration. Last week’s clearances comprised 118,366 tons 
of coal, 959 tons of coke, and 4600 tons of patent fuel. 
From Bilbao there arrived 5880 tons of iron ore, and 
379 tons came to hand from other sources. 


Pembroke Dockyard.—A deputation has waited on the 
Lords of the Admiralty to urge the desirability of con- 
structing a second dry dock at Pembroke. Lord George 
Hamilton replied at some length to the petition, but 
could not at present hold out any hope that another 

aving dock would be added to the existing one, as he 

ad ascertained that such an undertaking would cost 
about 250,000/., and he was afraid that the Admiralty 
could not recommend this expenditure at present ; how- 
ever, the matter would receive the earnest attention and 
consideration of himself and his coll es. The Lords of 
the Admiralty had thought that pen scheme, which 
had been suggested, might become more feasible, and that 
was the formation of a long jetty out into deep water, 
contiguous to the dockyard ; this would obviate the ne- 
cessity of the transit of materials from the dockyard to 
Hobb’s Point, which involved considerable expense. The 
latter project might, he was informed, be carried out at a 
cost of some 70,0007. 


Tronclads for Sale.—It is officially announced that 
tenders will be received up to the 25th inst. for the pur- 
chase of the following ships. Armour-plated ships : Cale- 
donia, 4125 tons ; Royal Oak, 4056 tons; Zealous, 3716 
tons ; Pallas, 2372 tons ; and Favourite, 2094 tons. Line- 
of battle ship : Hastings, 1763tons. Sloop: Dryad, 1086 
tons. Gun vessels and gunboats: Magpie, 665 tons ; 
Vulture, 664 tons; Plover, 663 tons ; Cromer, 268 tons ; 
and Netley, 268 tons. The ships are to be sold as they 
lie at Chatham, Portsmouth, and Devonport. 


Swansea.—Last week’s steam coal clearances were con- 
siderable. The patent fuel firms have still contracts to 
fall back upon ; yet there is a kecn competition among 
local makers. In the tin-plate trade buyers still hold off 
to some extent. 


Newport,—The steam coal trade has presented no new 
feature of importance. Last week’s shipments were 
fairly good. The house coal trade has remained quiet. 
Depression has still characterised the iron ore trade. Last 
week’s coal clearances amounted to 53,146 tons. From 
Bilbao there arrived 16,715 tons of iron ore, and 6582 tons 
came to hand from other sources. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Scarborough and Whitby Railway.—The half-yearly 
meeting of shareholders of this newly opened railway 
was held on Monday. Mr. A. Marshall, the chairman, 
said that during the first five weeks nearly 32,000 persons 
had travelled on the line, and that the company antici- 
pated a successful future for the undertaking. 


Moulders’ Strike at Renishaw.—The moulders at these 
works continue on strike against a reduction amounting to 
something like 4d. per day. 


Local Industries.—There are few encouraging features 
to note in connection with the leading commercial in- 
dustries of South Yorkshire. Taking the iron trade first, 
last month opened with a very flat business, but towards 
the close there was a little more animation, caused princi- 
pally by the clearing out of,some heavy stocks of pig iron at 
a low figure, but the movement was for the most part a 
speculative one for money investment, in the hope of a 
revival during the closing months of the year. There 
has been no solid movement which would betoken an 
ensuing increase in the demand for manufactured irons. 
The houses which are doing a g trade in these 
branches are those whose output consists of specialities. 
Turning to the steel department, the most conspicuous 
feature is the falling off in the call for Bessemer pig. 
This is caused by the paucity of orders for rails and 
heavy descriptions of material used in railway works. 
For best axles and fair tyres requirements are fairly 
good, and the standard of the former has to be full 
maintained, because of the extra precautions of the rail- 
way inspectors, who are more diligent in their duties 
since the increase of accidents through axles breaking 
whilst trains are in transit. The leading makers of axles, 
though dearer in price, are now getting the bulk of the 


ings for naval and military purposes, screws for vessels 
and fittings of that description, have as much as they 
can do. An idea of the condition of trade in the 
open market may be gathered from the fact that 
Bessemer billets of guaranteed temper are offered in the 
market as low as 4/, 15s. per ton—six months’ credit—and 
much of this is being used up in the common cutlery 
trade toenable competition with the German and Belgian 
makers. The French makers of cutlery are not so much 
to be feared in the matter of price as they are in regard 
to quality and finish, and it is the latter which secures 
many orders across the Straits to rivals, just as it does to 
our competitors across the Atlantic. From Australia 
latest advices from agents in Sydney show that the 
market there is overstocked with hardware, especially 
with second-rate qualties intended for transhipment to the 
South Sea Islands and New Zealand. The Australian 
home trade is flat, one reason being the low realisations 
on the wool crop. The effect of a bad sale of this product 
can alone be fully realised by those who are doing a mer- 
chant trade with our Australasian Colonies. As an indi- 
cation of the condition of the cutlery trades it may be 
stated that at least 80 per cent. of the hands employed on 
them are upon short time. The coal market shows no 
genuine signs of revival, and the production far exceeds 
requirements. Prices areas follows : Best Barnsley softs 
at pit, 8s. per ton ; hards 7s., nuts 6s., slack 4s. and up- 
wards. Best Silkstones 10s. 6d. for quantities. Few 
orders for new work are in the hands of the machinists, 
and many engineering houses are mostly depending on job 
work to keep their plant employed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only a 
thin attendance on ‘Change, many of the regular fre- 
quenters having gone to Glasgow to attend the annual 
meeting of the Iron and Steel Institute, while others had 
gone to the moors for partridge shooting. The market 
was a shade firmer, and sellers did not care to do business 
even at the slight advance. No. 3 Cleveland pig was 
quoted 32s. 3d. per ton, and buyers were anxious tu place 
orders. Many of the makers held off and asked 32s. 6d. 
Only a small amount of business was actually transacted. 
There is a general idea that the improvement in prices is 
the result more of feeling than actual business. During 
the past week or ten days there has been some buying on 
account of speculators, but very little iron has changed 
hands for consumption. The shipments from Middles- 
brough in August were fairly good, and this fact has 
tended to strengthen the market. Merchants of ex- 
perience remember the discouraging facts that so many 
ships are laid idle in consequence of the unremunerative 
freights, and that there is a continued depression in the 
manufactured iron trade. Plates, rails, and angle-iron 
are nominally quoted the same as last week, but they are 
really a shade weaker. There are still complaints of the 
scarcity of orders, and many of the works are only partially 
and fitfully occupied. 


Shipbuilding and Engineering-—Although a few orders 
for steamers are being secured by northern builders, it is 
matter for regret that they do not come to hand quickly 
enough to fill the stocks which are vacated by the several 
launches. Many of the large shipbuilding yards are 
getting short of work, and the prospects are dis- 
couraging. Some very fine steamers, however, have 
recently been launched on the Tyne. Generally engineers 
are fairly busy. Bridge builders and locomotive makers 
have a good deal of work on hand, but in the marine 
shops there is less doing. At the great establishments of 
Sir William G. Armstrong, Mitchell, and Co., at Elswick, 
a strike is threatened, and a great deal of apprehension 
and excitement prevails in Newcastle in consequence of 
the attitude of affairs. There has been a dispute between 
the workmen and two managers, and the men demand the 
dismissal of the managers. The directors do not see 
the necessity of conceding to the request of the men, and 
the latter—numbering somewhere about 5000—have given 
in their notices to leave their employment. 


The Steel Trade.—While several of the large steel works 
are fairly well occupied, it is to be regretted that Bolckow, 
Vaughan, and Co., who are nowrather better employed 
than they have been, have done so badly during the past 
half-year that their directors have issued an intimation to 
the shareholders that they consider it undesirable to pay 
an interim dividend. ‘The Darlington Iron and Steel 
Company have been compelled to stop a portion of their 
works this week owing to the want of specifications in the 
steel department. 


The Coal and Coke Trade.—The fuel trade is very quiet, 
the demand slow, and prices weaker. 








Becran Coat Min1n@.—The profits realised in 1884 by 
the various colliery companies of the province of Li¢ge 
amounted to 112,000/. The corresponding aggregate protit 
realised in 1883 was 128,000/. 

ERRATUM: PuMPING MACHINERY AT THE INVENTIONS 
Exutsition.—In the description of the rotary ram by Mr. 
W. H. Thompson, of 4, Finsbury Circus, which appeared 
in our last week’s issue, it was omitted to be stated that 
the diverting door and outlet passage are stationary. The 
water is carried round by the skin friction of the external 
casing until the two attain the same velocity, when the 
diverting door is opened, and acting like a switch point on 
a railway, turns the water into the outlet passage. The 
apparatus is founded on the same idea as the hydraulic 
ram, except that the velocity is gained by mechanical 








work. The firms engaged on armour plates, heavy forg- 


means, and not by gravity, and is decidedly novel. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 

BELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 

UNDER THE AOT OF 1883. 
he number of views given in the Specification Drawings is stated 

* each case after the price ; hie anus ene mentioned, the 
Specification is not ilustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery: né, E.C., either personally, or by letter, enclosing 
amount of —— postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the pt ofa plet . 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement yh. pt ofa plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, BOATS, &c. 
14,578. J. Bramall, London. Paddle-Wheels. (6d. 
2 Figs.) September 30, 1884.—The paddle-wheel is provided 
with radially or hinged floats or paddles. A ring is arranged to 
rotate with, but at an angle to, the paddle-wheel, and is connected 
to the floats or paddles so that they are forced to turn on their 
hinges and are thereby feathered. (Accepted July 21, 1885). 


6230. J. Howorth, Farnworth, Lanc. Propeller for 
Ships, &c, (4d. 6 Figs.) May 21, 1885.—As will readily be 
seen from our engravings, the propeller comprises two convex 
diss a secured together by means of a ring bsoas to form a water- 
tight chamber. Curved blades d strengthened by means of stays 
are secured upon the surfaces of the discs a. The length of the 
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N.S.W. Coating Locomotive Engines and Removing 
Ashes from gine Pits. (4d. 6 Figs.) November 19, 
1884.—The coal is retained in a square receptacle made to fit a 
seat on a bogie platform or truck, and is delivered to the locomo- 
tive by means of a crane and tipped into the engine tender, the 
box when empty being self-righting. The ashes may be drawn 
from the ash-pan into an empty coal-box placed in a travellin 
hopper guide, or in the engine bin, and may be removed an 
emptied by the crane. (Accepted July 10, 1885). 


12,247. S. Feather and R. Shackleton, Bradford. 

Disposing of and Utilising the Exhaust Steam in 

Engines. (6d. 8 Figs.) September 10, 1884.— 

The exhaust steam is passed into a tank containing a series or a 

continuous coil of pipes, through which the feed water is passed 

to the boiler. The uncondensed steam is passed into a super- 
heater or destructor. (Accepted July 3, 1885). 


12,648. C. W. Wardle, Leeds. Condenser for Tram- 
way es, &c. (6d. 6 Figs.) September 20, 1884.—In 
order to effect or aid in effecting the condension of the exhaust 
steam, air is injected by means of the exhaust steam into the 
condensing chamber, the exhaust steam being caused to pass into 
the chamber in the form of jets through a series of conical nozzles 





| arranged within annular spaces open tothe atmosphere, (Accepted 
| June 30, 1885) 


12,776. R. Wilson, Manchester. Construction of 
Tramway Engines Driven by Gas. (8d. 7 Figs.) 
September 25, 1884.—The engine is driven by gas compressed into 
a receiver, and can always be driven at a constant speed to develop 
its full powers, whilst the tramway engine may be both started 
and stopped gradually, and so that the full motive force is avail- 
able for ascending steep gradients or hauling heavy loads at re- 
duced speeds. Referring to the illustration, the gas for working 
the engine is pumped by a pump on the engine into the receiver 
a, from which ba ge through the valve e into the meter c, 
which is weighted to the ordinary working pressure. Preferably 
one gas holder is employed for supplying the working cylinder 
and another for supplying the igniting flame. motion of the 
gas holder c is checked by means of a dash-pot g containing oil or 
water. The piston of the gas cylinder f is connected to the crank- 
shaft A, driving by means of the bevel wheels i an inclined shaft, 
upon which it is keyed, a long conical pulley & having its upper 
surface horizontal, Above the cone is a shaft J, on which is 
mounted a friction pulley m capable of being slid along 
the shaft, and of being forced into contact with the cone k 
by means of air pressure admitted to the cylinder s, and forcing 
down the bearing of the shaft against the resistance of a 
spring. The air is compressed into the receiver p by the 
pumps employed for compressing the gas into the reservoir a. 
The surplus air escapes through a safety valve into water tanks 
provided for cooling the gas engine cylinders. The pressure in 
the cylinder 8 can be relieved by means of a valve, the spring then 


| lifting the bearing, and thus the pulley m, out of contact with the 


ring b may be increased when it is made smaller in diameter than | 
the discs a, and is secured by means of annular plates. Addi- | 
tional vanes are attached to the annular plates and ring. The | 
propeller is secured to the shaft g, and may be placed in front of | 
the rudder or any other position usually pied by an ordinary | 
paddle-wheel. (Accepted June 26, 1885). 


13,104. J. E. Liardet, Brockley, Kent. Lowering | 
and Disengaging Ships’ Boats. (6d. 2 Figs.) October 
2, 1884.—The frame of the lower block of each lowering tackle is 
formed with a downward extension to which a curved hook is 
pivotted. This hook is retained with its point upwards, so as to 
retain the ring by which the boat is suspended, by means of the 
horizontal lower arm of an |, shaped lever whose vertical arm is 
operated by means of two cords so ag to release or secure the 
hook. This lever is also mounted on the extension of the lower 
block of the lowering tackle. By suitably connecting the ropes, 





the hooks of two tackles can be released simultaneously. (Ac- 
cepted July 24, 1885). 
12,147. F. L. Norton, New York. Lifeboats. (6d. 


4 Figs.) September 8, 1884.—The boat is constructed with two dis- 
tinct frames and skins or plankings, one within the other. The 
space between the two frames is provided with a covering. Her- 
metically closed air chambers are formed between the two skins 
and also automatic water ballast chambers. (Accepted June 


23, 1885). 
11,397. L, B. Wells, Northwich. Taking the Thrust 
of Shafting in Motion. [10d. 13 Figs.) August 18, 1884.— 


As applied to the shaft of a screw propeller, a disc or discs are 
fixed on the shaft in lieu of the ordinary thrust collars. Each 
disc bears against circular series of anti-friction rollers. The 
surfaces of the discs and rollers in contact with one another are 
suitably formed. The friction rollers may consist of balls work- 
ing in grooves formed partly in the discs aud partly in fixed 
blocks. In some cases the ordinary thrust collars on the shaft 
are turned down, the two outer or end ones only being left. The 
inside surfaces of the two collars are arranged to bear against 
balls or rollers which are fitted between the collars, and a central 
block surrounding the shaft between the collars. (Accepted June 
19, 1885). 


12,118. R. Birkerdike, Barrow-in-Furness. Thrust | 
Bearings for Screw Propeller Shafts, (6d. 2 Figs.) 
September 8, 1884.—The end thrust is counterbalanced by form- 
ing the end bearing of the shaft in the mouth of a water chamber 
or cylinder connected to and worked by a hydraulic pump at a 
cape determined by the calculated end thrust of the shaft. 

he end portion of the shaft is preferably of larger diameter than 
the portion in the bearing and is suitably packed. In a modifica- 
tion applicable to any part of a shaft, that part of the shaft is en- 
larged and works in a chamber having stuffing-boxes at its ends 
fitting respectively the enlarged and smaller parts of the shaft. 
(Accepted June 26, 1885). 


LOCOMOTIVE ENGINES. 


11,281. G. M. Garrard, London, and S. B. Gerrard, 
Hacheston, Suffolk. Locomotive Engines. [6d. 15 
Figs.) August 14, 1884.—A fair of locomotive engines are coupled 
together with their fireboxes towards each other by means of a 
hollow frame which forms a tender common to both, and connect- 
ing the wheel base of one engine with that of the other. The en- 
gines proper or steam bogies are constructed with outside frames 
which afford facilities in applying one method of ing the 
engine at the centres of their wheel bases, and compensating or 
balancing the tender or the engines. The weight of the coupling 
frame or tender is supported on springs, and is connected to 
= engines by means of elastic connections. (Sealed August 7, 





11,928. J. Bradley, Cork. Raising Steam in Loco- 
motives in Running Sheds, &c. (6d. 7 Figs.) September 3, 
1884.—The steam is raised in the locomotive by connecting it by 
ipes to a central boiler, so that hot water is conducted into the 
iler during which time the fire is being lighted. The furnace 
of the central boiler is divided by a vertical partition into two 
parts, so that the coaling may be carried on alternately in each 
division. The steam is kept raised at all times in the central 
boiler, (Accepted June 30, 1885). 


15,251. T. Midelton and T. S. Huntley, Sydney, 





cone k, By turning the handwheel z mounted on a screw shaft, 
the frame carrying the pulley a is traversed in guides, so that 
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the pulley m can be traversed along the cone k& on to a small loose 
cone at its smaller end, or vice versd, so that the speed of the shaft 
U can be varied independently of the speed of the gas engine. The 
shaft I drives by bevel gearing y a transverse shaft carrying two 
bevel wheels 2 facing oneanother, and gearing with a bevel wheel 
3 mounted on a vertical shaft 4 driving, by bevel gearing 6, the 
main axle carrying the running wheels of tram. The shaft 4 can 
slide through the bevel wheel 5, and is carried by a cross frame 
attached to the axle boxes, so that the springs of the engine do not 
affect the gearing. Either of the wheels 2 can be connected to the 
transverse shaft by a sliding clutch, so that the main axle can be 
driven in either direction. An atmospheric brake 10 is worked by 
means of the compressed air in the receiver p, or the brake may be 
applied by the handwheel 12 on a screwed shaft indicated by a 
dotted centre line. To prevent overrunning of the engine when 
the engine runs too fast, the wheel 13, pivotted as shown to the 
shaft J, is caused by the centrifugal force to assume a position at 
right angles to the shaft 2, and operate by meansof a link anda 
lever a double cone 16, which is forced to slide along the screw 
shaft, operating the frame of the pulley m, into contact with a 
cone on the shaft J, the shaft thus rotated and moving the 
pulley m towards the smaller end of the cone. When the carriage 
has arrived at this point it opens the valve relieving the cylinder s 
by means of a projecting finger, and at the same time applies the 
air brake. The spring 19 normally holds the cone 16 out of gear 
with the cone on the shaft 1. The exhaust from the gas engine 
passes into an exhaust box 21, and thence into a box fitted with 
deflecting plates. Instead of the pulley m and cone k, grooved 
friction pulleys of graduated diameter may be employed, any of 
which may be put in gear. (Accepted July 24, 1885), 


12,777. R. Wilson, Manchester. Tramway Engines 
Driven by Compressed Air. {6d. 3 Figs.) September 25, 
1884.—A pump or pumps carried by the engine and actuated by a 
yas engine are employed for the purpose of maintaining the com- 
pea air at a normal pressure throughout the journey, The 
gas engine is driven by gas stored as described in the previous 
abridgment. (Accepted July 17, 1885). 

13,099. J. and H. McLaren, Leeds. 
Traction &c. (6d. 5 Figs.] October 2, 1884.— 
The rims or the peripheries of the wheels are formed with open- 
ings through which projections or shoes are protruded by the 
action of springs in such manner that two or more projections or 
shoes of each wheel bear at the same time upon the road. Ke- 
ferring to the illustration, the rim of the wheel is formed with 
openings, through which the shoes C protrude. The shoes are 
shown cast in pairs, with a connecting piece or bridge between 
them, having a bearing surface upon which one end of a spring E, 
carried by a bolt F as shown, bears. The shoes are shown 


Wheels for 





arranged in two rows or circular series acted upon by separate 
springs, so that the shoes of each row act independently of one 











another and allow the wheel to adjust itself to lateral as well as 
longitudinal inequalities of the road. (Accepted July 24, 1885). 


15,247. J. and H. McLaren, Leeds. Wheels for 
Traction Engines, &c. (6d. 2 Figs.) November 19, 1884.— 
The ordinary rigid spokes are replaced by springs formed in two 
or more parts p side by side to form the width of spring re- 
quired in place of springs having their whole width formed of 
one piece. The springs are shown as made in three parts A, A!, A2, 
attached by turning the ends as shown at a, and securing them by 
clips C of a bowed or partly circular section. The clips are forced 
against the ends by means of bolts c and nuts. The boss of the 
wheel is preferably made with slots or grooves e for the reception 











| ¢ fel 








ZAZA 





of the turned ends of the springs, and with slots and recesses for 
the reception of the T heads of bolts c, which are thus prevented 
from turning. A guard ring covers the end of the grooves e 
and confines the springs sideways. At the rim the springs bear 
against shoes F extending across the width of the rim and provided 
with flanges at the sides. The driving or locking pin is passed 
through the space G of one of the saddles which is secured 
by a screw passing through a crossbar K extending across the out- 
side of the saddle piece and supported by crank plates. (Accepted 
July 21, 1885). 
RAILWAY PERMANENT WAY. 

9083. F. Keeling and R. Rigley, Nottingham. 
Railway Chairs, &c. (6d. 4 Figs.} June 17, 1884.—The 
chair is formed on one side in the ordinary manner, and on the 
opposite side is a jaw sliding in a recess in the soleplate of the 
jaw. The recess is of dovetail form in cross section, so as to 
retain the jaw in position, and has its back edge inclined so 
that in sliding the jaw into place it is caused to grip the rail. 
The jaw is secured in position by a pin or bolt passing through it 
into the soleplate. (Sealed August 21, 1885). 


11,569. C. H. Rosher, London. Railway Chairs. 
(8d. 22 Figs.) August 23, 1884.—The chair is constructed in two 
parts united by a joint situated beneath the rail. The two jaws 
are adapted to closely embrace the lower part of the rail and are 
cast separately and each in one piece with its respective base- 
plate ; the two baseplates are connected by a scarf or overlapping 
rebated joint. The one baseplate is also formed with a central 
tongue-piece which extends beneath the rail, and is received in a 
corresponding recess or cavity formed in the other baseplate ; 
this tongue being preferably of dovetailed form. Packing pieces 
of wi may placed between one or both jaws. (Accepted 
July 7, 1885). 

11,811. R. G. Fairlie, R. H. Hepburn, and F. A. 
Fairlie, London. Railways. [6d. 16 Figs.) August 30, 
1884.—The sleepers and chairs are constructed in one piece 
by pressing or blocking the chairs from the iron or steel of which 
the sleeper is formed as shown in Figs land 2. The jaws have 
webs at the back to increase their strength, the webs being formed 
at the same time as the jaws. In another modification the chair 
portions are rolled in charnel irons by means of eccentric rolls as 
shown in Figs. 3 and 4. In another modification the chairs are 
made from separate lengths of T-iron by pressing up or blocking 
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the ends of the iron so as to form the jaws, the middle part of the 
webor tail of the T being secured to the sleeper by rivets between 
angleirons of which the sleeper is formed, or by being passed 
through a slot ir the sleeper and hammered out. In another 
arrangement, only the jaw clipping one of the bottom edges 
of the rail is pressed or blocked from the sleeper, and the other 
jaw is a movable or loose piece, so fitted that in the event of the 
key working out, it cannot fall out of the sleeper. The keys are 
made of such form that there are several points or centres from 
which they “‘ give” or spring, one form being shown in cross sec- 
tion in Fig. 1. (Accepted July 10, 1885). 
3068. J. S. B. Armytage, Pudsey, Yorks. Railway 
. (6d. 7 Figs.) March 9, 1885.—One of the ordinary 
jaws is replaced by a box-like piece of iron, space being left be- 
tween the box and the jaw to admit of the rail. The rail is then 
fixed by two iron blocks fitting into the box, and one of which 
fits the side of the rail, and is first placed in position. Each of 
these blocks has a semicircular groove, which, when the blocks 
are in position, form a circular hole for the reception of a pin pass- 
ing through the box and parallel to the direction of length of the 
rail, This pin is tapered, and is driven into place or drawn by 
means of a screw nut. (Accepted July 24, 1835). 
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12,203. W. R. Rowan, Berlin. Permanent Way of 
(6d. 3 Figs.] September 9, 1884.—The longitudinal 
sleeper is rolled with a depression or hollow along its middle. At 
suitable distances along a bridge rail, holes are drilled or punched 
through its two sides, and a crossbar is passed through these holes, 
and also through the eye of a vertical bolt, whose end passes down 
through a hole of the sleeper, and is secured by corrugated cotters, 
or by a screw nut. The sleeper is rolled with lips projecting 
upwards from the sides of the depression, these lips bearing 
against the sides of the hollow in the bridge rail and steadying it 
laterally. (Accepted July 10, 1885). 


12,823. J. Glover, Birkdale, Lanc., and C. Walton, 
London, te, &c., Bolts. (6d. 2 Figs.) September 
26, 1884.—The ends of the bolts are formed with a hole or recess, 
which is preferably so deep that it penetrates at least beyond the 
end of the nut. The bolt is squared or canted for a short distance 
beyond the screwed portion. When the nut and bolt are in place, 
the end of the bolt is expanded by drift. (Accepted July 14, 1885). 


6547, J. Kellow, Pen Argyl, Penn., U.S.A. Rail 
Joints. [4d. 6 Figs.) May 29, 1885.—The rails have recesses 
in their meeting ends on one side, and one of the fishplates for 
connecting the ends has a corresponding projecti longated 
slots near the ends of the rails are adapted to receive arms project- 
ing from one of the fishplates, and formed with openings near 
their ends. The other fishplate has slots passing over the arms 
of the first plate. The whole is secured by wedges passing through 
the slots in the ends of the arms. (Accepted July 3, 1885). 


7632. A.M. Clark, London. (7. A. Davies, New York, 
U.S.A.) Railway Fishplate Joints. [6d. 5 Figs.) June 
23, 1885.—The fishplate has a flange upon its inner side near its 
upper edge, so that it adjusts itself to three distinct bearings, 
viz,, the top and bottom flanges and the web of the rail. Power- 
ful spring washers are placed between the fishplate and the nuts 
of the bolts to force the fishplate up to its bearings and take up 
wear. (Accepted July 24, 1885). 


9828. M. Phillips, Darlaston, Staff. Movable 
Points for Tram and Railways. (6d. 3 Figs.) July 7, 
1884.—The tongue moves on a pivot at the entrance end of the 
switch and not at the rear. The other end of the tongue is 
operated by means of a screw, and makes connection with one or 
the other of the two lines of rails, (Sealed August 21, 1885). 


13,069. W. P. Thompson, Liverpool, (F. Westmeyer, 
St. Johann-on-Saar). Jacks for nice, &c. 
(4d. 2 Figs.) October 2, 1884.—A worm on a shaft operates a 
wormwheel segment secured to a cogwheel segment gearing with 
asecond cogwheel segment secured to a spur which passes under- 
neath the rail, which is thus raised by rotating the worm shaft. 
(Accepted June 30, 1885). 


308. W.P. Thom n, ‘Live 
Johann-on-Saar). Lifting Jacks or maees, &c. (4d. 
2 Figs.) October 2, 1885.—A pinion on a verti shaft gears 
with a toothed wheel on the axis of a screw on which works a nut. 
The nut or a projection thereon is employed to raise the rail. 
(Accepted June 30, 1885). 

5279. A. M. Clark, London. (E. Leslie, Orangeville, On- 
tario). Removing Snow, &c., from Railways. (6d. 6 Figs.) 
April 28, 1885.—The machine is constructed to cut through banks 
of snow or earth by means of a revolving head in the form of a 
wheel or disc which is fitted with radial cutting blades that are 
reversible se as to allow of the operation of the head in either 
direction. A fan wheel is combined with the revolving head 
and acts to discharge the snow at|the side of the railway. (Ac- 
cepted July 14, 1885). 


RAILWAY, &c., BRAKES. 

11,220. G. Jackson, Todmorden, Lanc. Continuous 
Railway Brakes. [6d. 3 Figs.} August 13, 1884.—The 
brakes are applied direct on to the rails instead of on to the wheels 
of the railway carriage. Referring to the illustration, two or more 
friction blocks @ are arranged to slide in frames c open at the 
bottom, and are provided with slots in which a cam e, keyed on to 
a cross shaft 7, works. The cross shafts f are operated from a 
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longitudinal shaft through the worm gearing j. The longitudinal 
shafts of the different carriages are coupled together by a square 
or other shaped piece on the end of the shaft of one carriage 
taking into a corresponding socket on the end of the shaft of the 
adjacent carriage. The longitudinal shafts are operated from the 
guard’s van by means of bevel gearing. The motion of the blocks 
a is limited by means of adjustable, projections. (Accepted June 
19, 1885). 


12,316. D. P. McNiven, Hendon. Brakes. [4d. 2 Figs.) 
September 12, 1885.—The brake blocks are supported on an 
eccentric part of a shaft, and are brought into contact with the 





wheel by rotating the shaft. As shown in the annexed engraving, 
the brake block B is applied to the wheel W by means of the eccen- 
tric on the shaft S, which is operated by the lever L. (Accepted 
July 3, 1885). 


3533. A. B. Harding, Catford, Kent. (J. Harding, 
Antofagasa, Chili). Brakes. (8d. 12 Figs.) February 18, 
1884.—The operating spindle of the brake is provided near its 
lower end with ascrew thread working in a nut pivotted to the 
slotted prongs of a bifurcated elbow lever pivotted on a shaft 
having bearings in eyes of hangers suspended from the vehicle 
body by pivots, and from the bogie truck when ies are used. 
The hangers also carry brake blocks for the wheels of that end of 
the vehicle, other similar hangers carrying the brake blocks for 


the other end and for the intermediate wheels. The elbow lever 
has one arm bent downwards at right angles to main arm, and 
connected by a tension rod toa bar of the rearward brakes. It 
will thus be seen that when the spindle is operated to raise the 
nut, the rearward blocks are drawn into contact with the wheel 
by means of the tension rods, and react so as to cause the forward 
blocks to be applied by means of the lever and the shaft to which 
it is pivotted. (Sealed February 10, 1885). 


15,470. A. P. Kapteyn, London. Gauging the Length 
of Air Pipe Connected throughout a halhway Train. 
(6d. 15 Figs.) November 24, 1884.—The method of gauging the 
length of pipe connected when the pipe tains air at ap 
exceeding that of the atmosphere, consists in allowing some of 
the air to escape so as to reduce the pressure in it by a known 
amount and in measuring the quantity of air allowed to escape. 
If the pressure in the pipe is below that of the atmosphere, 
ameasured quantity of air is introduced into the pipe until the 
pressure is raised by a given amount. The measured quantity 
of air is approximately proportional to the length of unobstructed 
pipe. The apparatus consists of a valve arrangement by which a 
definite reduction or increase can be made in the brake pipe pres- 
sure, and of means for measuring the air that has p out or 
into the pipe in effecting the change of pressure. The valve ap- 
paratus comprises a valve box A, containing a flexible diaphragm 
a@ fixed between two parts of the box A, and connected to the 
stem of a valve which is held in its raised position by a helical 








spring as shown. The valve box is connected at T to the train. 
When the valve B is in the position shown, communication is 
closed between the valve box and a reservoir C, a communica- 
tion being established between the two sides of the diaphragm, 
as shown by the dotted lines, so that the valve will be kept open. 
If the cock B be now turned 90 deg., it opens communication be- 
tween the reservoir C and the underside of the diaphragm, and 
the train pipe. The air above the diaphragm is at the same 
pressure as the air in the train pipe, and when a portion of the 
air in the train pipe passes into the reservoir C it forces the dia- 
phragm downwards and closes the valve. The pressure of air in 
the reservoir is then read off on a gauge. If desired only to mea- 
sure a definite proportion of air passing from the train pipe, the 
greater portion of the air, instead of passing to the reservoir C, is 
allowed to escape to the atmosphere, but the air pressure raises a 
diaphragm, uncovering a passage leading to a fine nipple, and 
thence to the reservoir. The diaphragm closes the passage when 
the diaphragm a closes the main valve. Several other modifica- 
tions embracing the same principle are illustrated. (Accepted 
July 3, 1885). 


11,999. M.F. J. Mann, London. Brake and Start- 
ing A atus for Wheeled Vehicles. [6d. 3 Figs.) 
September 4, 1884.—A barrel containing a strong volute sprimg is 
mounted concentrically with a wheel of the vehicle and the barrel, 
and its axis is provided with ratchets having reverse teeth in 
which engage pawls mounted on the body of the vehicle. The 
barrel and its axis are connected together by a pinion mounted 
on the wheel of the vehicle, or on a crank-arm of its axle and re- 
volving with it. The pawls are connected to a spring drawbar in 
such manner that when the vehicle is dragged in either direction, 
only one’pawl is engaged and the other disengaged, the then en- 
gaged pawl allowing the ratchet wheel to turn freely. When the 
tractive force ceases, the other pawl comes in gear, and the 
system is prevented from revolving as a whole, the spring being 
wound up. When the tractive force is again applied the spring 
unwinds itself, (Accepted July 17, 1885). 


16,323. S. Alley, Polmadie, Renfrew. Flexible 
Pipes. (6d. 6 Figs.) December 12, 1884.—This is made up of 
short lengths of metal joined together by rubber rings protected 
externally by separate metal rings or by enlargements or faucets 
formed each on one end of one of the metal lengths at each joint. 
The external metal ring may be made in two pieces to facilitate its 
application, and the rubber ring may be cured separately or after it 

isin place. Each tube length has at each end a projecting rim or 

torus, and the rubber rings are made with internal grooves to fit 
upon the rims or tori. Each external ring is made with internal 
grooved or hollowed parts to fit on the outside of the rubber belt, 
and is slightly contracted at itsends. (Accepted July 24, 1885). 


RAILWAY CAR COUPLINGS. 


14,234. W. Walton and G. T. peving, Gunteutans. 
Coupling and Uncoupling Railway a ere. 
(6d. 12 Figs.) October 28, 1884.—A hook and link are hinged to 
each end of each truck in such a manner that the hook of one 
truck will always face the link of the adjacent truck. The hook 
and link are arranged side by side, and may be worked either 
vertically or horizontally. The coupling action is effected b 

chains running all along the line of trucks, and operating to simul- 
taneously couple or uncouple all the vehicles from the engine. 
(Accepted July 10, 1885). 


2051. W. Herald, Hyde, Cheshire. Coupling and 
Uncoupling Railway Vehicles, &c. (6d. 2 Figs.) Feb- 
ruary 14, 1884.—The end link of the pling is ted to a 
cord onthe end of a rod, so that the cord can be passed over a 
pulley on the adjacent ,end of the opposite vehicle, and the link 
can be raised by pulling the cord. The pulley is mounted on an 
adjustable rod or bracket, so thatthe link can be brought over the 
hook of the vehicle, when the cord is released and the coupling 
completed ‘0 ple, the cord is simply pulled and released, 
the pulley sliding out of position. (Sealed August 18, 1885). 


11,992. J.S. Ayton, Stoke-on-Trent. Coupling and 
Buffer for Tramway and Railway Cars, &c. (6d. 
1 Fig.) September 4, 1£84.—The apparatus comprises a bell- 
mouthed case provided with a pivotted pawl which takes into a 
recess in, and firmly secures, the drawbar of the opposite vehicle. 
The end of this drawbar bears against a spring buffer at the bottom 
of the bell-mouthed case. It will thus be seen that the coupling 
is automatically performed, the release being effected manually 
without the persons going between the vehicles by means of 
levers. (Accepted June 23, 1885). 


6178. R. C. Sayer, Newport, Monmouth. Rope 
Couplings for Railway Vehicles. (6d. 5 Figs.) May 20, 
1885.—The coupling is effected by iron or steel wire ropes formed 
at their ends into loops, the two loops of adjacent vehicles passing 
one over the other and being coupled together automatically. At 











the outer ends the loops are sheathed, and their inner ends pass 














round a guide. The couplings are tightened up by means of com. 
pressed air in lieu of the screw couplings and steel springs. The 
carriages are fitted with pneumatic buffers. (Accepted July 8, 1885), 


RAILWAY ROLLING STOCK, 


3963. J. Tripett and T. and H. Searls, Sheffield, 

Drawbar Gear, Sp » and Boxes of Railway 

Stock, &c. (6d. 8 Figs.) March 28, 1885.—Two or 

more sets of boxes and springs are connected together in such a 

manner that the united or collective elasticity and resistance of 

the springs are brought into operation with the drawbar. (Ac. 
cepted June 23, 1885). 


6200. J. Brown and T. Midelton, Sydney, N.S.w. 
Railway Rolling Stock. (6d. 7 Figs.) May 20, 1885.—The 
axles of the two — of wheels are connected together by a 
jointed or articulated connection, the axles of each pair having a 
certain t of independent play beneath the vehicles about a 
central pin unattached to its underframe. One part of the articu- 
lated connection thus formed is centred to the underframe at a 
predetermined distance from the central pin, whilst the other 
part is radially connected to the underframe. Independent play 
is given to each pair of wheels. The vehicle frame is supported 
directly above the head of the rail. Each wheel has an indepen- 
dent motion on its axle, The weight is transferred by fluid pres- 
sure from off the journals of the axles on to the peripheries of the 
wheels, so as to form an efficient brake. (Accepted June 23, 1885), 


6191. H. J. Haddan, London. (L. Leirer, Buda-Pesth, 
Hungary). Bearings and Axles. | 8 Figs.) May 20, 
1885.—An annular groove is provided on the bearing face of the 
journal box, and forms a passage for the lubricant which is intro- 
duced from a lubricator. The inner face of the journal box is also 
sey weg with annular recesses at its ends. Projections on one 

alf the journal box enter recesses on the other half, so that the 
parts are firmly secured together. The axle is provided with 
annular projections corresponding to the recesses in the bearing, 
The axle is usually in two parts connected together by a coupling 
box. A headpiece on one part enters a box on the other part, and 
is secured by a sliding coupling ring fixed by means of a screw, 
(Accepted July 10, 1885). 


10,397. H. Ringwood, Limehouse, Middlesex. 
Wheels for Vehicles. (6d. 4 Figs.) July 21, 1884.—The 
inner tyre is of iron, and has a groove or channel in its external 
face, in which is inserted a rim of wood on which is'shrunk the 
outer tyre in the usual manner. When the inner rim is built up 
of segments, the segments are connected by lateral lugs and bolts. 
The internal portion of the inner tyre has a continuous rib on its 
internal periphery, or the tyre is provided with suitable lugs, to 
which are secured the rods by means of bolts. The inner ends of 
the rods pass through holes in a central boss, and are adjusted by 
means of nuts on their inner ends. An arrangement for locking all 
the nuts simultaneously is also described. (Accepted July 10, 1885), 


6679. J. P. Stevenson, Lewiston, Penn.,U.S.A. Car 
Wheels. (4d. 10 Figs.) June 2, ee between the 
rim ortyre of the wheel and the body is made in two or more 
annular planes eccentric in respect to each other. The inner face 
of the tyre is provided with an annular web having preferably a 
recess on one side to receive a flange on the rim of the body of the 
wheel. The inner circumference of the tyre is eccentric to the 
inner circumference of the web. (Accepted July 7, 1885). 


12,500. J. ¥Y. Johnson, London. (F. W. Minck, Teplitz. 
Austria). Railway: Trucks. (6d. 4 Figs.) September 17, 
1884.—The object is to indicate when the proper load has been 
placed upon railway trucks, The flexture of the springs is indi- 
cated on a scale by a pointer. A rack bar bears on the axle, and 
operates through gearing the pointer. (Accepted July 3, 1885). 


RAILWAY SIGNALS. 





12,387. H. Williams, Renfrew. Compen- 
sating Apparatus for Signal and Switch Rods, &c. 
(6d. 2 Figs.) September 13, 1884.—A pinion mounted on astud 


gears with racks on its opposite side. The connections to be com- 
pensated are fixed tothe racks, and when in operation a pull on 
one rack causes by means of the motion transmitted through the 


¢ co ae | 
— é 0 


pinion a push on the opposite rack, or vice versa. Referring to 
the illustration, the pinion B is carried upon a spindle mounted in 
aframing A. The two racks CD are geared with the pinion, and 
serve to connect the two rods E as shown. The racks may be 
placed at any convenient angle toone another’ (Accepted July 10, 


1885). 
CABLE RAILWAYS. 


4426. W. Lloyd Wise, London. (J. P. Roe and P. R. 
Bedlington, *Bilbao, Spain). Transporting Loads by 
Means of aes Ropes or Cables. L 
April 9, 1885.—The load is supported by a stationary way such as 
one or more ropes, and is moved along the same by an independent 
hauling rope or cable. The jaws of the clip apparatus are first 
closed upon the cable by a motion across the line of the cable’s 
length, and are afterwards tightened upon it by a motion parallel 
to its axis, this latter action taking place when the cable exercises 
pull or traction on the jaws. The rail hangers are constructed so 
as to support the rail on which the vehicles run vertically below 
the centres of suspension of the rail hangers from their carrying 
girder. The longitudinal movement of the cable is governed by 
a regulator comprising a fan or vanes caused to rotate in liquid 
within a tank or casing. (Sealed August 14, 1885). 

















UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





DeatH or M. Pavrin Tatasot.—The death is an- 
nounced of an eminent French railway man, M. Paulin 
Talabot. Born in 1800, he passed unscathed through all the 
tremendous vicissitudes of French politics and died at the 
ripe age of 85. Even then his death appears to have been 
the result of an accidental fall. M. Talabot will long be 
known and remembered as the originator of the vast 
system of railways bearing the designation of the Paris, 

yons, and Mediterranean. M. Talabot was also actively 
associated with great dock works at Marseilles as well as 
with other important public undertakings. 
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IMPOUNDING THE NILE FLOODS. 
Unti very recently, respect for the 


not been a characteristic of our times. 
miration for the achievements of themselves and 


their fathers, men grew to despise the philosophy | 
They saw that during several | 


f previous ages. 
pa es when the mental food of the learned was 
confined to the classics, the intellectual stature of the 


race 


literature of Greece and Rome had great charms it 
was admitted, and its study imparted a certain 


intellectual facility which was supposed to distin- | 
| available for the irrigation of the district through 
practical purposes of life it was barren. The truths | 


guish the ‘ gentle” from the ‘‘simple,” but for the 


which it possessed were so overlaid by fable as to be 


scarcely recognisable, and were so small in quantity | 
Those who held | 


as to be not worth the seeking. 
these ideas were naturally not sorry when they saw 
the opportunity of proving their case by pointing to 


actual errors in matters of fact, and their incomplete | 
| it was assailed by Voltaire, and universally rejected 


knowledge proved a most dangerous weapon against 
the early chroniclers, who were proved to have been 
guilty of endless misstatements, either of design or 
from the duplicity of those from whom they derived 
their information. Herodotus, Strabo, Homer, and 
many other writers were classed as the authors 
of ‘* travellers’ tales’ upon which no reliance could 
be placed, and even Czesar’s matter-of-fact histories 
did not escape criticism in some of their details. But 
the ancients could afford to trust to time for their 
justification, and of late they have had their revenge. 
The excavations on the site of Troy, the explora- 
tions of Speke and Grant, the journey of Dr. 
Schweinfurth to the country of the pigmies, and 
many other recent researches, have tended to 
establish the authority of the old historians, and to 
show that they were remarkably accurate for an 
age in which communication was so difficult, and 
when it was the custom to clothe tke accounts of 
natural phenomena in a poetic guise. Among the 
circumstantial narratives which were for a long time 
discredited, was the description of Lake Moeris 
written by Herodotus and repeated by Diodorus, 
Strabo, Mutianus, and Pliny. According to this 
famous author there existed in his time a vast in- 
land fresh-water sea about sixty miles south of the 
pyramids of Gizeh. Jt was not a natural formation 
but was a splendid piece of engineering work 
carried out at a vast expenditure of money, and 
requiring a great length of time for its completion. 
The circumference of it was 450 miles, and its 
banks were the scene of a stirring activity, recal- 
ling the sea shore of the Mediterranean. in its 
waters a whole fleet of vessels pursued the capture of 
the twenty-two varieties of fish which it contained, 
while the royal prerogative of the right of piscary 
at the great weir, was estimated at 50,000. annually. 
Beside this weir there rose a broad plateau, the 
scene of an abundant vegetation. Upon the terraces, 
vines and olives, the symbols of Oriental plenty, 
produced splendid harvests, while the intermediate 
stretches of pasturage afforded at once a retreat and 
a support for the flocks and herds of the State 
during the inundation of the Nile Valley, and 


had not increased, and rashly concluded that no | 
real nutriment was to be obtained in this way. The | 


| culturist or the burning rays of the sun effected 
| their release. 
ancients has | the lake was by a canal of great antiquity, which, 
In their ad- | 


The connection between the Nile and 


receiving a part of the river waters, particularly at 
flood time, led them through a low pass in the 
range of hills which bound the Nile Valley to the 
west and conducted them to the lake. In the 
years when the annual flood showed signs of rising 
to a dangerous height, the canal formed a by-pass 
which afforded escape to a vast volume of water, 
while on the contrary, in the years of low Nile, the 
current was reversed and the insufficient supply 
was increased by the surplus of more abundant 
seasons. At all times the water of the canal was 


which it passed. 

Such was the circumstantial report of Herodotus, 
who states that he actually saw the lake, and gives 
many details which lend an air of truth to his nar- 
rative. For a thousand years of contemporary 
Greco-Roman history, the account was received 
with credence, but at the end of the last century 


as incredible, just as the account of the pyramids 
would have been, had not their existence offered un- 
impregnable evidence in their behalf. The Lake of 
Moeris, however, was not on the spot to prove its 
own identity, and its case was further weakened by 
the presence of the small Lake of Birket-el-Qerun, 
which is connected to the Nile Valley by a double 
canal. Jomard and Wilkinson, assuming the present 
lake to be that described by Herodotus, attacked 
his figures, showing to their satisfaction that the 
depth, circumference, direction, and level given by 
him were all wrong. In 1842 an engineer, M. 
Linant de Bellefonds, the Director-General of 
Public Works, took the matter up. He saw the 
immense advantage which would accrue to the Nile 
Valley if a vast natural receptacle capable of equa- 
lising the annual floods could be provided, and he 
started in search of the remains of the work de- 
scribed by Herodotus. He ran a line of levels 
westward from E]-Lahun through the Fayoum, and 
found certain ancient remains, which he pronounced 
to be anterior to Herodotus. Among these was a 
dyke to the east and south of Medinet-el-Fayoum, 
which M. Bellefonds assumed to be one of the 
boundaries of a reservoir, which he calculated to be 
75 kilometres in circumference, with an area of 
63 square miles, the depth being 6 ft. at the maxi- 
mum, while the waters were nearly dried up by the 
time of the annual inundation. Here was a poor 
substitute for the brilliant picture drawn by Hero- 
dotus of a far-reaching inland sea of azure colour, 
surrounded by life and bustle, the scene of a great ex- 
port trade in salted fish. But mean as was the Moeris 
of the present compared with that of the past, it was 
accepted as being the same, the difference being 
ascribed to the exaggeration of the ancient author. 
The truth that faith and imagination are as neces- 
sary qualities in the man of science as in the poet 
or the preacher, had not yet been announced, and 
the matter-of-fact school of Egyptian explorers con- 
sidered this question settled, even finding a con- 
firmation of their view of the subject in an ancient 


papyrus. 
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obviated the necessity of providing hay and other 
dried food for their sustenance. But valuable as 
was the lake to the Government, and to those who 
pursued their calling on its margin, or gained their 
living on its bosom, it would never have come into 
existence had there not been greater interests to 
serve than these. Its waters did not rise from the 
arid sands of the desert nor fall froma the fervid sky 
which they reflected. They were purely exotic, 
the product of the winter storms on the mountains 
of Abyssinia, from whence they had travelled 
hundreds of miles along the course of the Nile to 
be caught, almost within sight of their goal—the 
sea—and imprisoned in a natural depression or 
erosion of the desert, until the needs of the agri- 





From 1843 to 1879 the question slumbered. 
Although so near to Cairo, the desert around 
Birket-el-Qerun is not a particularly pleasant spot 
for the amateur explorer, who runs considerable 
risk of being plundered, and even of having his 
throat cut, and thus for nearly forty years M. 
Bellefonds was believed, and the Lake of Moeris, 
instead of ranking as one of the wonders of the 
world, shrank in the estimation of those who make 
a study of Egyptian matters to a comparatively in- 
significant pool. But at the latter date a new 
explorer entered the field, Mr. Cope Whitehouse, 
an American gentleman and an ardent Egyptologist. 
Mr. Whitehouse isno follower of the Voltairianschool 
of philosophy ; instead of approaching the subject in a 





destructive spirit, bent on pulling down established 
beliefs, and proving that all former teachers and 
historians were leagued to bind the minds of 
posterity in a chain of deception, he came infused 
with an ardent enthusiasm, and full of the convic- 
tion that great minds of all ages are the subjects of 
a high inspiration, which fills them with a noble 
regard for the truth, and that if only the clue can 
be discovered to the form in which their utterances 
are clothed, they will be found to be correct. He 
took up the question of Lake Moeris, and has 
devoted several years to its elucidation. Once it is 
admitted that the account of Herodotus is not mere 
romancing, there is enough in it to set the blood of 
an explorer on fire, for it not only contains a general 
description of the lake, but it gives an estimate of 
its importance in relation to other great works 
which have been the wonder and admiration of 
every generation for thousands of years. Near the 
lake there were other monuments of skill, parti- 
cularly the Labyrinth, and in an éstimate of 
the engineering works of the world, Herodotus 
says, ‘‘It seemed good to the twelve joint sove- 
reigns to leave a common monument. In pur- 
suance of this resolution they made the Labyrinth 
which lies a little above Lake Moeris. I visited 
this place and found it to surpass description ; for 
if all the walls and other great works of the Greeks 
could be put together in one, they would not equal, 
either for labour or expense, this Labyrinth, and 
yet the Temple of Ephesus is a building worthy of 
note, and so is the Temple of Larnos. The pyramids 
are also greater than they are reported, and are 
severally equal to a number of the greatest works 
of the Greeks, but the Labyrinth surpasses the 
pyramids. .... Wonderful as is the Labyrinth, 
the work called the Lake of Moeris, which is close 
to the Labyrinth, is yet more astonishing.” In 
another place he applies to this erection the word 
portentotissimum, an epithet which carries a force 
not to be obtained by its English equivalent. No 
wonder that Mr. Whitehouse, with his abstract 
belief in the veracity of the ancients, was impelled 
to go and search for the original of the description. 
The field of discovery is becoming so trampled that 
most men have to be content with investigating a 
single square inch in search of an unknown weed, 
or an unnamed insect, but here was a whole section 
which had not only been pressed by two or three 
careless feet, and which lay ready to hand. Mr. 
Whitehouse went, and his first journey has been 
followed by others which have confirmed his early 
results and obtained for them universal scientific 
recognition. Whether he has discovered the Laby- 
rinth, the palace of three thousand chambers, it 
does not concern us just now to inquire, but it is 
certain that he found a hollow or ervsion in the 
desert which accurately corresponds to that por- 
trayed by the ancient chronicler, and which could, 
if it were desirable, be restored to its former size 
and importance. 





























The position and value of Lake Moeris will be 
better understood by a reference to the annexed 
illustrations, of which the first is a small scale plan 
of Egypt, the second a section showing the relative 
heights of the lake and of the Nile, while the third 
is a map engraved from a sketch drawn for us 
by Mr. Whitehouse from the records of his own 
observations and surveys. The first map shows the 
position and extent of the ancient lake, and also 
the existing Birket-el-Qerun. It will be seen that 
Moeris lies to the west of the Nile and some seventy 





miles south-west of Cairo. The Birket is fed by a 












































































































242 


ENGINEERING. 






[Serr. 11, 1885, 








canal called the Bahr Jousuf, which, branching out 
of the river at Assiout, pursues an almost parallel 
course under the cliffs, but with a far flatter 
gradient, so that it eventually rises sufticiently high 
(relatively to the river) to follow the course of a 
pass through the hills, and enter the country on the 
other side of the range. This part is known as the 
Fayoum, and included a large amount of land of 
very valuable character. In the large scale map the 
character of the country is distinctly shown, culti- 
vated land being indicated with lines, desert shaded 
with dots, while the clear part is either cultivable land 
or rocky ground. The course of the canal can be 
easily followed. After emerging from the pass it 
divides into three ; one part goes north through the 
town of Medinet-el-Fayoum, and then turns west 
until it reaches the Birket ; another goes south with 
a rapid fall, and, after creating a tongue of cultivated 
land stretching into the desert, is lost in the sand ; 
the third and principal arm runs west and north- 
west, and forms the chief affluent of the present 
lake, delivering to it the waste water of the Nile 
in too great abundance, for as the evaporation 
does not equal the yearly influx, the lake has 
gradually risen and overflowed many thousands 
of acres of good land. A fourth channel, long 
disused, but probably the original one, is still to be 
traced in the sand northwards from the western 
outlet of the pass. It originally watered the land 
on its margin, and then conducted its contents 
round a high and flat peninsula into the Wadi 
Moieh and Reian, the ancient Moeris. 

Mr. Whitehouse set about his exploration ina 
somewhat novel fashion. Instead of pursuing the 
usual course of trusting to fortune, or to his obser- 
vation to guide him, he settled in London, before 
he started, the exact latitude and longitude of the 
spot he sought, by reference to the ancient authori- 
ties, and he went straight to it, just like an early 
Puritan pursuing the course revealed to him by the 
Scriptures. On the 3rd of March, 1882, he bi- 
vouacked in the ruined Temple of Ammon, the 
Qasr Qerun, between the Birket-el-Qerun and 
the Reian Basin, the centre of the Moeris- 
Fayoum district, according to his calculation. He 
had an additional clue in the fact that an island 
with pyramidal summits once stood in the middle of 
Lake Moeris at its deepest part. The pyramids 
served to show the depths of the water. Their 
summits rose 300 ft. above the surface, while their 
base lay 200 ft. below the level of the Mediter- 
ranean, and in nearly fifty fathoms of water. They 
outreached, according to the account, all the 
other pyramids of Egypt, and were as far above 
the bed of the lake as the present apex of Cheops 
is above the valley of the Nile. Now just to the 
south of the ridge below Qasr-Qerun is a hill 
marked in the present century maps as a ‘‘ Grande 
Butte,’ and called by the Egyptians Haram, 
which means pyramid. This Haram, it was as- 
sumed, might prove to be the island. A line 
of levels was run across the Fayoum, Medi- 
net being assumed to be +75 ft. above the sea 
level, and the bottom of the valley was proved to be 
— 175 ft., or 250 ft. below Medinet. If to this be 
added the difference in level below Medinet and 
the top of the Nile flood, it is found that the de- 
pression fairly corresponds with the ‘ nearly fifty 
fathoms” of Herodotus. Again, in 1883, another 
line of levels was run, with the assistance of an 
Italian engineer, from the north-east corner of the 
Qasr Qerun to the surface of the lake, and addi- 
tional evidence of the accuracy of the former survey 
was obtained. Thus the southern portion of the 
basin was proved to correspond to the account 
given of it ; the remainder has not, we believe, 
been systematically investigated. Mr. Whitehouse 
states that from a careful collection of a large 
number of manuscript maps attached to the text of 
Claudius Ptolemy, it appears that in the later 
period, after the drainage and irrigation canals of 
Lower Egypt were in working order, and the cultiva- 
tion of the land had been extended to the very edge 
of the Mediterranean and Mareotis, Bourlos and 
Menzaleh, with diminished area, had been converted 
into fresh-water lakes, and the Great Reservoir 
had been reduced to the southern basin now known 
as Wadi Reian. Last winter a collateral investiga- 
tion was made by Dr. Schweinfurth, who spent 
twenty-two days to the south of the pyramids and 
the north of Birket-el-Qerun, examining the conch- 
ology and the general configuration of the 
country. He found there fresh-water shells on the 
old beaches, of the same kind as he had previously 
obtained from the top of the island in the lake. 





He did not, however, get into the Wadi Reian | youm, or that part of the Nile Valley immediately 


owing to the opposition of the Arabs, who repre- 
sented it as a work of danger. 

Reviewing the entire evidence it appears that the 
account of Herodotus has been amply justified. 
There has been found a valley forty miles long, 
twenty miles wide, and more than 200 ft. deep, in 
connection with two others, one of which, the 
Birket, is at present small, but which would be 
much greater if filled to the level of high Nile, 
while the third, which is not attempted to be shown 
on the map, is at present unmeasured. Further, 
the remains of the channel, by which this lake was 
supplied, is still to be seen in places. When all 
these valleys, which were in a sense artificial, were 
filled with fresh water, and were surrounded with 
the luxuriant vegetation which springs in Egypt 
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opposite to it. Thus before Moses, the accepted 
type of orderly government, we find that immense 
schemes of civil engineering were carried out. 

But the conditions of the Nile Valley are not 
greatly changed since the Pharaohs. As then, it 
is the most fertile region of the earth if duly 
watered. But Nature is by no means careful to 
supply the flood in measured quantities ; one year it 
is short and the higher lands become like the sur- 
rounding desert ; another year it is too plenteous 
and works fearful havoc, besides filling the lagoons 
of the Delta, and permanently submerging thousands 
of acres. If this irregularity could be abolished, 
and in place of it a certain height of overflow, a 
maximum Nile, could be fixed, an immense annual 
saving would be effected, for not only would the 
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wherever there is moisture, it is no wonder that 
they should create a feeling of wonder, even in the 
mind of a man who had seen all the marvels of his 
times. How the reservoir was made we do not know 
precisely, but there is a presumption that existing 
hollows were enlarged by the eroding action of 
the Nile floods, skilfully controlled, and aided in 
places by actual excavation. 

To the engineer, whether he be an archeologist or 
not, and asarule he is not, the account of great 
works must always be interesting, and this interest 
is no wise lessened if they have been constructed 
thousands of years ago in the dim dawn of history. 
It is a gratification to him to find that civilisation 
and prosperity in the old world were as dependent 
upon his art as they are to-day, and that next to the 
lawgiver, the engineer who, within living memory, 
was scarcely counted among the members of learned 
professions, has been the mainspring of the successive 
civilisations which have arisen in different parts. If 
we accept Arabic and Hebrew tradition, Lake Moeris 
is identified with the Pithom of Exodus i. 11, while 
the Land of Goshen, where Joseph, the all-powerful 
prime minister, settled his relations, was the Fa- 





present losses be prevented, but the precautionary 
measures which have to be taken each year, would 
be no longer necessary, and the annual work im- 
posed upon the corvée would be reduced by millions 
of cubic metres. With this end in view, Mr. White- 
house is impressing upon the English and Egyptian 
Governments the great importance of his discovery. 
He does not propose to re-establish the lake in its 
ancient extent; to do so would be to lay under 
water a great part of the cultivated land of the 
Fayoum, but he would fill the Reian Basin, and thus 
construct an impounding reservoir of magnificent 
size which would form an immense outlet for the 
flood waters of the Nile. There are three methods 
of filling this basin. The old channel shown in 
dotted lines to the north-east of the Fayoum could 
be reconstructed and the water led by its ancient 
course. Ora short canal could be cut through the 
sand from the Charaq to the Reian; or lastly, a 
conduit some ten miles long might be constructed 
from Behnesq to the Reian, thus forming a direct 
connection with the river. At the same time the 
flow to the Birket would be stopped, and the land 
lost by its extension would be regained. Thus the 
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state of things portrayed on the Ptolemaic maps | be lessened, while, most important of all, the drain- | fields. It is here that the reward for the expense 
would be reproduced, a large piece of land in the| ing and reclaiming of Lake Mareotis, and the of opening the channel must be found if it is to be 
Fayoum would be laid under irrigation, and the | other lakes in the Delta, would be rendered feasible, undertaken by private agency, and there is no hope 
sites of many ancient towns rendered again habit- | a work which would enormously increase the culti- | of the Egyptian Government doing it. The im- 
able ; the Nile Valley would be redeemed from | vablearea, and would replace what isnowalternately | provement of the Fayoum, although important, is 
floods, and the work of clearing the channels would | lagoon and brackish mud, with plantations and corn- | a small matter, while the general security of the 
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Nile Valley cannot be readily turned into money. 
But the redemption of the lagoons offers a rich re- 
ward, which becomes immediately available as 
soon as effected, and is an enterprise which would 
draw forth plenty of European capital if its feasi- 
bility were once demonstrated. 

Mr. Whitehouse has also political views in 
urging the reconstruction of the lake, but our space 
will only permit of our touching lightly upon them. 
Ancient Egypt was always a battle ground, and was 
held by many masters, each being in turn the ruler 
of the world while it retained possession. Even in 
later times, the Arab domination threatened at one 
time the security of the whole of Europe, while 
Napoleon showed by the risks he ran on the Nile, 
the value he attached to the land of the Pharaohs. 
At the present moment Egypt lies in the hand of 
England, and it only needs that hand to close to 
effect the solution of the Eastern question. If we 
took formal possession, the refilling of Lake Moeris 
would create for us an almost impregnable fortress, 
a Gibraltar in the desert, for which it would take 
the military might of Europe to dislodge us. It 
would contain a irregular triangle of land bounded on 
one side by the Nile, on another by the Birket-el- 
Qerun, and on the third by the Reian Basin, and 
capable by its fertility of maintaining an immense 
army for an unlimited length of time. This triangle 
could only be entered by passes in a few places, and 
these could be rendered impracticable by the erec- 
tion of forts, so that if Lower Egypt were overrun 
by an enemy, the capital would be always within 
striking distance of the garrison in the Fayoum, 
and the subjugation of the country would take long, 
even supposing we were quite unable to maintain 
operations on the seaboard. We merely put this 
forward as one of the collateral advantages of the 
scheme, although, as we are pledged to stay in 
Egypt for many years, it is one that is worth con- 
sideration. But the main value of Mr. White- 
house’s discovery is the possibility which it unfolds 
of correcting and regulating the Nile floods, and as 
a consequence of this, of recovering the land over- 
flowed by the lagoons. This is an enormous area, 
as will be seen from our small map, and forms a 
very considerable proportion of the country. 
People are apt to forget, in view of the wealth of 
Egypt, how small it is. Omitting the Delta, it 
almost realises the definition of length without 
breadth, and much of the Delta is being wasted by 
the infiltration of salt from the marshes killing the 
vegetation. This could easily be stopped and the 
salt washed out of the land by fresh water and rice 
crops, according to a well-known process, if the 
engineers had only the lagoons to cope with. But 
every few years comes an extraordinary Nile flood, 
and then the whole work has to be done over again. 
If these floods could be trapped a hundred miles 
above Cairo, and impounded in Lake Moeris, the 
question would be solved, and Mr. Whitehouse’s 
zeal for the reputation of Herodotus, would have 
wrought more good to the country than it has 
derived from the entire European Concert. 





THE FAIRFIELD WORKS, GOVAN. 


THE renowned shipyard at Govan was visited by 
the members of the Iron and Steel Institution on 
Wednesday the 2nd inst., and although Messrs. John 
Elder and Co. are better off than most of their 
neighbours, there was to be seen a sorry spectacle of 
empty slips, there being at the present time only 
three ships in progress to occupy the eleven berths 
for large vessels there are at Fairfield. These, how- 
ever, are large vessels and are being constructed for 
the North German Lloyd’s line. 

Like most of the largest manufacturing establish- 
ments in this country, the firm of John Elder and 
Co. has grown to its present magnificent dimensions 
from a very humble beginning. Just over fifty 
years ago, or, to be more exact, on the 30th of Sep- 
tember, 1834, Mr. C. Randolph and Mr. R. 8. 
Cunliff started a small millwright’s business under 
the title of Randolph and Co. There is a tradition 
extant, and we believe it is well authenticated, that 
the first jub done amounted to the sum total of 6d., 
and that the profit on it was just sufficient to pay 
for a ‘‘mutchkin of whisky.” The pay roll for the 
first year was a little over 1000I., and the amount 
of business done was 2663/1. By way of contrast tu 
these figures we may here mention that 375,000I. 
has been paid in wages in a single year, and work 
to the value of a million and a quarter has been 
turned out in the same period. The largest single 
pay—which is a fortnight’s wages—has amounted to 


23,000/., and the average number of men employed 
in busy times is 7000. Three years after the in- 
auguration of the firm, it was joined by Mr. John 
Elliot, the style being changed to Randolph, 
Elliot, and Co. In 1841 Mr. Elliot went out 
of the business, and on the Ist of September, 
1852, Mr. John Elder became a partner, the 
style being again changed to Randolph, Elder, and 
Co. It was with the accession of Mr. Elder to the 
business that the making of engines was com- 


was started. In 1860 the firm commenced to build 
ships at the yard now occupied by the Govan Ship- 
building Company. 
was the Macgregor Laird for the African Mail 
Company, and was built to the order of the 
African Mail Company. In 1864 the shipbuilding 


ing if unfortunate firm, A. Collie and Co. These 
four vessels were all completed and away in a little 
over five months from date of order. One of these 
boats, the Falcon, attained considerable notoriety 
as a blockade runner. 
bales of cotton out of Wilmington, which was the 
largest quantity ever carried up to that time. In 
this expedition she was chased by the Federal war 
vessels but easily outstripped them, and was, in 
fact, allowed to be the fastest ship on the coast. 


retired from the concern, Mr Elder remaining sole 
proprietor of the businessuntil his death the year 


for a few months, and on the settlement of affairs, 
the style of the firm was altered to its present title 
of John Elder and Co. The partners were Mr. 


In 1878 the two former retired, leaving 
At the beginning of 


Pearce. 
Mr. Pearce sole proprietor. 


partner, Mr. Pearce and he now constituting the 
firm of John Elder and Co. 

Taking the size and importance of the vessels 
built, the Fairfield yard is without doubt the lead- 


may, therefore, be of interest if we give a brief 
record of the work done during the last fifteen 
years, which includes the period of the firm’s greatest 
— The details are set forth in the following 
Table : 





menced, and two years later a boiler-making shop | 


The first vessel constructed | 


was removed to the present yard at Fairtield, and | 
the first vessels built there, were four blockade | 
runners, which had been ordered by that enterpris- | 


She brought a cargo of 1080 | 


In the year 1868 Mr. Randolph and Mr. Cunliff | 


following. His executors carried on the undertaking | 


this year Mr. Richard Barnwell was admitted a | 


ing shipbuilding establishment in the world, and it | 





|ironclad Francesco Morosini, of 10,000 indicated 
| horse-power were supplied. Amongst other cele- 
brated ships we may mention the Umbria and 
| Etruria, each of 7719 tons gross and 14,500 indi- 
| cated horse-power, built of steel, for the Cunard 
| line last year; the iron Guion liner Oregon, of 
| 7375 tons gross and 12,000 indicated horse-power 
‘launched in 1883; the celebrated iron tea-ship 
Stirling Castle, recently purchased by the English 
| Admiralty, of 4423 tons gross and 8600 indicated 
horse-power, which ran 18.4 knots on her trial : 
| the Orient and Austral for the Orient Line ; the 
| Kinfauns Castle, one of the early steel vessels; the 
| Arizona and the Alaska for the Guion Line, each 
| respectively the fastest ships of their day at one 
| time. Many other earlier vessels might be men- 
| tioned, such as the Chimborazo, Cuzco, Potosi, and 
numberless others still doing good work for their 
respective owners. 

Having so far dealt with the past we will proceed 
| to give an outline sketch of the Fairfield Yard as jt 
appeared to the members of the Iron and Steel In- 
stitute on the occasion of their visit last week, 
referring our readers to the plan and section we 
publish on page 243. Proceeding to the north-east 
| corner of the yard we enter the block of buildings 
set apart for offices. Here is the model room con- 
taining a number of interesting relics, besides models 
of many of the fine vessels already referred to, 
Amongst the former—so quickly does the march of 
improvement advance in ship construction—we may 
include the models of one or two frigates, the old 
Irish packets, besides the turret ship Hydra, built in 
1871. The increase in size of ocean-going vessels 
is graphically set forth in these models, which are 
nearly all made to } in. scale. Representing the 


J. | middle ages of steamship building, we have such 
F. Ure, Mr. J. L. K. Jamieson, and Mr. William | 


vessels as the paddle-boats Islay and Oroya 265 ft. 
6 in. long, of 1578 and 1596 gross tonnage and 1118 
indicated horse power. These were built for the 
Pacific Steam Navigation Company in the year 
| 1873, and traded to the Pacific Coast of South 
| America from Liverpool. Next to these there are 
models of the iron screw vessels Tagus and Moselle, 
sister ships, built in 1871 for the Royal Mail Steam 
Packet Company; they were 344 ft. long and 
| 3200 tons gross, and 3017 indicated horse-power. 

Very full-powered ships for those days. The Chim- 
| borazo and Cuzco, launched in the same year, were 
| somewhat longer, being 370 ft. and 3847 tons gross. 

These ships were built for the Pacific Steam Navi- 


VESSELS AND ENGINES ConsTRUCTED BY Messrs. JOHN ELpER AND Co., FROM THE YEAR 1870 TO THE 
YEAR 1884, INCLUDING THOSE YEARS. 








! | ' 

Year .. .| 1870, 1871. 1872. 1873. | 1874. 
Total number of vessels built .. 9 lda_ ll 11b) l4e 
Iron .. = oe ne = 9 14 ll 10 + 
Steel . es ws ay ie 
Screw.. ee = ae Ae 9 12 10 e+ | ae 
Paddle tk ~ Se a eee ae 1 |..4i].8 
Total gross tonnage -s . -/18,139 31,889 24,510 24,829 31,016 
Number of sets of engines made) 

for vessels not built by firm ..| 4 a eee | 
Indicated horse-power of engines) | | | | 

made 2 ss e .. 19,294 29,000 22,450 18,300 16,180 

| 


a 


vessels ; (h) including one iron barge ; (i) including one barge. 
In addition to the above five vessels were transformed in their 


Amongst the ships contained in the above Table 
are many of the most successful ocean-going vessels 
in the world. The first on the list is the Italy, 
still a favourite ship in the National Line. For 
the Pacific Steam Navigation Company the firm has 
built no less than nineteen vessels during the four- 
teen years treated of, ranging in size from the 


power downwards. Of these six were turned out 
in the year 1872. The British African Steam Navi- 
gation Company have purchased twelve vessels from 
the firm during the same period. Donald Currie 
and Co. have purchased five vessels, the Royal Mail 
Steam Packet Company four vessels, and have had 
two rebuilt and engined, the Guion Line three ves- 
sels, the Orient and Cunard lines two vessels each, 
and the Anchor Line and Pacific Mail Company one 
vessel each. The last-named company also pur- 
chased three sets of engines. Amongst other 
Government work we find seven ships have been 
built for the English Admiralty and eight sets of 
engines have been made. For the Russian Govern- 
ment the Livadia was built and the Peter the Great 
re-engined and partially reconstructed, and for the 





Italian Government the engines and boilers for the 


Potosi of 4219 tons gross and 3201 indicated horse- | 


1875, 1876. 1877. | 1878, 1879. 1880, 1881 1882.| 1883. 1884. 


12d 9 4 lle| 6f | 17g! 9h 14 13% 8 

1l 9 4 7 3 7 6 es; © 1 

oe os ee 2 2 6 3 6; 7 7 

6 9 2 9 5 13 8 12 ll 8 
2 2 2 


3 ia os 4 1 2 1 
17,832 13,533 7704 18,247 16,895 32,775 26,784 31,686, 40,115 32,266 


1 3 | 2 a ae 
| 


12,040 16,550, 9550 |11,750 15,510 38,024 43,728 41,192 56,995 49,440 


| 





(a) Including two barges ; (b) one composite vessel not engined by firm ; (c) two sailing ships and one not engined by firm ; () 
one composite ship and three sailing ships ; (e) including six corvettes of the Comus class constructed of iron and steel, three of thes 
not engined by the firm, and two other composite vessels ; (/) including one composite sailing yacht ; (g) i i i 





g four composite 


construction, and one vessel had new boilers put in. 


ation Company, but are now engaged in the Orient 
| Line, steaming between London and Australia. The 
next step we take is to the Austral, which is 455 ft. 
| long, 5600 tons gross, and 6000 indicated horse- 
| power. From this we come right down to the 
| present day with the Oregon, Umbria, and Etruria, 
each 500 ft. long. 
From the model room and drawing office we pass 
| to the brass foundry close by, where castings up to 
| 15 tons are made at times. Here may be seen pro- 
| peller blades of manganese bronze, a material the 
| high merits of which for such work as propeller 
| blades this firm was amongst the first to recognise. 
| The subject has been frequently referred to in these 
| pages, and therefore requires no further mention 
;now. We may state, however, that we were in- 
| formed at Fairfield that even so great an increase 
| in speed as one knot an hour had been obtained by 
| substituting a manganese bronze propeller for an 
ordinary one in large vessels, all other conditions 
| remaining similar. In this foundry there are seven 
| pit fires and two reverberatory furnaces of 10 and 
'5 tons capacity respectively. Overhead there isa 
| 20-ton travelling crane. From the bras: foundry 
we pass to the angle iron smiths’ shop, where there 
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are forty fires and five steam hammers, besides 
olivers for bolt and rivet making. 

From these departments we go to the large shed 
in front of the slips, where all the principal work in 
connection with ship construction is done, excepting 
that carried on in the angle iron smithy. Here are, 
in large variety, all the usual tools requisite for 
turning out the heaviest kind of shipbuilding work. 
The first we noticed somewhat out of the usual run, 
was a punching and shearing press fitted with auto- 
matic gear for punching holes without a template, 
working from 1 in, pitch upwards and varying } in. 
In another part of the building two punching ma- 
chines, each with three punches, are placed opposite 
each other, with this spacing arrangement for 
the holes attached. In this way plates can 
be punched on both edges at once, one machine 
being made to shift backwards and forwards for 
varying widths of plate. It may be remembered 
that Messrs. Elder recently received an order from 
the English Government, at the time we were going 
to ‘‘smash the Mahdi,” for 12 stern-wheel boats for 
the Nile, which were to be erected ready for trial 
on land—they were not to be rivetted up —in what 
was considered an impossibly short space of time. 
The contract, however, was completed well within 
the limits assigned, the first boat having been 
passed by the Government inspector within three 
weeks of the day of order, and the whole number 
were erected, tried under steam, taken to pieces 
again and shipped on board the Parthia with- 
in 38 days of the date of order. We refer to 
these boats here, as the rapid manner in which 
they were turned out is in a great measure attri- 
buted to the assistance given by the machine last 
described. The arrangement for —— the holes 
is known as Harrison’s, and we should advise all 
builders of stern-wheel boats to have it fitted to 
their punching presses, against a liberal Govern- 
ment has another Mahdi to smash. 

Amongst other tools in this department are the 
usual bending and levelling rolls, some of large 
size; a large power bending machine, for plates of 
flat keels, large angles, crease work, &c.; punching 
and shearing presses in all varieties; small rolls for 
mast making; plate-edge planing machine; and a 
machine for cutting elliptical holes. There are of 
course here the usual bending blocks, with scrive 
floor and the necessary furnaces. The engine that 
drives the shop is placed at the end, and here 
there isa Brush machine which supplies the eighteen 
2000 candle-power lamps used in lighting this shop 
and the ships in progress. 

On the slips there are, as we have stated, three 
large vessels in progress for the North German 
Lloyd’s Transatlantic service. These were ordered 
on June 16, and within two months one was in 
frame, notwithstanding that the fair holidays came 
within the time. The keels of the other two were 
laid at the time of our visit. Hydraulic rivetting 
is used wherever possible in the Fairfield Yard, 
Messrs. Elder having been among the first to 
adopt it for ship work. It is now used for frames, 
beams, kelsons, keels, gunwales, sterns, stern-posts, 
and rudders. Eight hydraulic rivetters are at work 
on the ship in frame. These are of various types 
by Fielding and Platt, and Brown Brothers, of 
Edinburgh. Beyond the large iron working shed 
there is a sawmill with the usual tools and ma- 
chinery, including frame and circular saws, planing 
machines, &c. The joiners’ shop, beyond, has a 
large quantity of wood-working machinery of all 
kinds, there being a number of tools for doing 
mouldings, pilasters, fluling, &c. Next to this is 
a desiccating room for cut timber. 

At the end of these ranges of shops there is a de- 
partment where all the heavy hydraulic rivetting 
in connection with the shipwork is done, such as 
large girder beams, rudders, &c. The painting 
shop for woodwork is near here, and beyond this 
is the mast house, and at the back of this again a 
tank makers’ shop. These are placed at the head 
of the fitting-out basin, where at the time of our 
visit the old Cunard liner Parthia was berthed, 
receiving new engines of the triple-compound 
type and also new boilers. At the time of our 
visit a 55-ton boiler was being lifted in by the 

80-ton sheer legs. The boilers of the Umbria and 
Etruria were, it may be noted, 62 tons each as 
lifted, that is without fittings. At the south-west 
corner of the yard there is a small gas works and 
close by a furnace for burning rubbish. We now 
return to the back of the principal shed, where we 
find the plumbers’ shops, boat-building sheds and 
fitting shop for the ship department, the usual 


machine tools being in the latter. In the galleries 
above, brass finishing tools are placed. 

The engineering department consists chiefly of 
two large brick buildings, one being the smithy 
and the other the engine-making and boiler shop. 
The latter building is 300 ft. long by 300 ft. 
wide and 50 ft. high. Thesmithy is 300 ft. long by 
100 ft. wide. The offices for the engine department 
are at the south-east corner of the yard. Here are 
photographs of the engines for five steamers which 
were in hand at once during last August. They 
represented collectively 40,000 indicated horse- 
power. The engines for the Umbria and Etruria 
were amongst these, amounting to 29,000 indicated 
horse-power. The cylinders of the engines of these 
ships were one high-pressure 71 in. in diameter 
and two low-pressure 105 in. in diameter, the stroke 
being 6 ft. The displacement was 11,300 tons, and 
the speed attained on trial about 20} knots. 

From the oftices we pass to the pattern shops, 
150 ft. long and 50 ft. wide, where there are the 
ordinary appliances. From this we go to the 
smithy before referred to. Here are forty fires 
and eight steam hammers, besides other tools of the 
usual kind. In this department boiler ends are 
flanged. From the smithy we pass to the large 
building before referred to, where there are the 
necessary machine tools and plant for constructing 
marine engines of the largest and most improved 
types. The first tool we notice is a machine 
by T. Shanks and Co., for drilling boiler shells in 
position. The shell is placed on a table on end— 
the axis vertical—and four pillars are arrange 
around the table. The pillars carry the drills, 
and each can be worked round the shell by a 
circular rack. To each of the pillars there is a 
separate steam engine on the saddle which carries 
the drill spindle. The saddle itself is raised or 
lowered on the column, which is cylindrical, by 
means of a rack in the latter ; this rack engages ina 
worm placed in the saddle, as the engine rises 
and falls with the saddle. The steam and exhaust 
pipes are made ofindia-rubber. The columns are 
fed up to the work on slides placed radially so as to 
take any diameter of shell, 18 ft. being the limit. 
Near here is a hydraulic rivetter by Messrs. R. 
Harvey and Co., of Glasgow, with a 6 ft. 6 in. gap. 
Another noticeable tool is a steam machine for tap- 
ping tube-plates, both ends being done at once. 
There are several punching and shearing machines 
of various types, plate-edge planers, &c. There is 
also in this department a machine for bevelling off 
the edges of plates and butt straps. This is 
done by a large face-milling cutter, the cutters 
being set separately in the face-plate. The plate 
is set at an angle and the cutters take off the 
corner. 

Passing to the next bay we leave the boiler de- 
partment and get to the engine shop. Here we 
notice a planing machine which will admit 8 ft. 
square under the cross slide and take a cut 20 ft. 
long. Each of the bays is served by a travelling 
crane, two of these being rope driven and made by 
Messrs. Sir W. G. Armstrong and Co.; the others 
were made on the works and are driven by se- 
parate engines through steel wire rope. In the same 
bay with the last machines is a large treble-geared 
face lathe made on the works, which will turn work 
22 ft. in diameter. Next to this is a large machine 
of special design, also made on the works. It is 
used for surfacing heavy work and consists of a 
large annular chuck 16 ft. 6in. in diameter, which 
carries sixty cutters near the outer edge. It is 
worked by spur gearing and the chuck can be tra- 
versed 21 ft. to suit the work. In this part also 
there is a large screw-cutting lathe 41 ft. 6 in. long 
over all; it will cut a thread nearly the whole length 
by turning the work end forend. A large slotting 
machine and another large shaft lathe are also in 
this department. The latter had in it at the time 
of our visit one of Vickers’ steel propeller shafts, 
which was intended for one of the German Lloyd’s 
ships in progress, its weight being 16 tons. 
There are near the lathe two large horizontal 
boring machines, and a large radial drill with the 
arm adjustable so as to set the drill spindle at any 
angle. A novel tool designed by the late Mr. 
Randolph is placed in this section. A circular re- 
volving table has a cross slide above, similar to that 
of a planing machine, and upon this slide there are 
two tool boxes. At right angles to this there is a 
second slide lralf across the table, and this has one 
saddle and tool box. The tools are brought into 
position by suitable gearing in the slides. The tool 








is designed for planing piston ringsand pistons. A 
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wall-planing machine close by will plane 16 ft. long 
by 12 ft. high. 

In this shop there are six galleries in two tiers, 
where the smaller machine tools are placed. In 
one of these there is a lathe with a double ball rest 
for turning spherical work by means of an ordinary 
tool. The ends of reversing levers and other similar 
work is turned in this machine. There are here 
also a double shaping machine by Muir and Co., and 
a planing machine, the table of which has a radial 
motion for planing the curved edges of reversing 
links. On one of the top galleries brass finishing 
is done, and in one of the others small work, such as 
donkeys, ash-winches, &c. 

In the erecting department a noticeable feature is 
the new triple-compound engines for the Parthia. 
These have three cranks, the cylinders being 31 in., 
50 in., and 76 in. in diameter by 4 ft. 6 in. stroke. 
The working pressure will be 150 lb., and the indi- 
cated horse-power about 2600. These engines have 
a new description of valve gear which has been de- 
signed by Mr. Bryce Douglas, the consulting engi- 
neer to the firm, and these we hope to illustrate 
shortly. The cylinders are arranged with high-pres- 
sure and medium pressure slide valves of the piston 
type, and low-pressure slide valve of the ordinary 
type placed at the back of the engine. By this ar- 
rangement there is a great saving of fore and aft 
space, almost only that due to the diameters of the 
cylinders being required. The engines for the three 
North German Lloyd’s ships were also in progress, 
many parts being dealt with by the machine tools 
The cylinders of these will be 44 in., 
70 in., and 108 in. in diameter respectively, by 6 ft. 
stroke, and are we believe larger than any triple- 
compound engines yet made. They are also to 
have the Bryce-Douglas valve gear referred to. 

A large hydraulic rivetter on the system of 
Messrs. Brown Brothers is now in course of erection 
in the works. It has a 9ft. gap and will givea 
pressure on the rivet of 140 tons, the working pres- 
sure being 900 1b. We may also mention thata 
system of hydraulic haulage by capstans is to be laid 
down throughout the yard so as to facilitate moving 
of heavy parts. 








THE IRON AND STEEL INSTITUTE. 

Our article last week (vide page 234 ante) on the 
meeting of the Iron and Steel Institute at Glasgow 
dealt with the proceedings on Tuesday, the Ist inst., 
and the morning of Wednesday, the 2nd inst. ; we 
have now to speak of the subsequent days of the 
meeting. For the afternoon of Wednesday, the 
2nd inst., five alternative excursions had been 
arranged, these being as follows: First, to the 
Blochairn Steel Works and the Caledonian Railway 
Works ; second, to Clydebank and Dumbarton, 
Messrs. Singer’s Sewing Machine Factory or Messrs. 
J. and G. Thomson’s Clydebank Shipbuilding 
Works being visited at the former place, and 
Messrs. Denny’s Shipbuilding and Engineering 
Works at the latter ; third, to Greenock, where the 
sugar refinery of Messrs. Richardson and Co., the 
new dock works, and the travelling bridge at the 
West Harbour were examined ; fourth, to Messrs. 
R. Napier and Sons’ and Messrs. Elder and Co.’s 
shipbuilding yards and engineering works; and 
fifth, to the Govan Iron Works and the Glasgow 
Locomotive Works. Of Messrs. Singer’s and Messrs. 
Denny’s works, and of the travelling bridge at the 
West Harbour, Greenock, we have already pub- 
lished accounts,* while of Messrs. John Elder and 
Co.’s shipbuilding yard and engineering works at 
Govan, a notice appears in the present number. 

Messrs. Richardson and Co.’s sugar refinery, 
which was the first place visited in the course of 
the Greenock excursion, may not seem to have any 
close relation to the manufactures to which the 
members of the Iron and Steel Institute are sup- 
posed to be devoted, but it was nevertheless 
examined with much interest. On their arrival 
at the works the visitors were first taken to the top 
of the building, whence they descended through 
the different floors, being shown on their way all 
stages of the sugar refining. They were thus able to 
follow the material from the raw state, in which it 
is raised to the upper floor, through the successive 
processes of boiling, bleaching, and evaporation, 
until the refined crystals were ready for putting 





* The account of Messrs. Singer’s works appeared on 
pages 210 and 224 ante, and that of Messrs. Denny’s on 
age 219 ante, while the travelling bridge at the West 
Rake, Greenock, was fully illustrated and described 
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into casks for the consumer’s use. A large portion 
of the refinery is devoted to the preparation of the 
‘‘ char” used in the purifying and bleaching pro- 
cesses, the ‘‘char”—which is animal charcoal— 
being recuperated, after it has dealt with a charge 
by heating it in long vertical iron pipes. The 
char house at Messrs. Richardson and Co.’s has 
been recently lit by electricity, the current not 
being generated on the spot, but being taken from 
the town mains. The work of carrying out this 
lighting installation was entrusted to Mr. E. W. 
Beckingsale, of London. 

In future issues we shall deal with other works | 
visited, and under these circumstances we shall not | 
say more concerning these excursions here. On | 
the evening of the 2nd inst. the annual dinner of | 
the Institute took place at Maclean’s Hotel ; it was 
largely attended and was in every way successful. 
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Tue VALUE oF Sizicon Pic To THE IRONFOUNDER. 

On the meeting for the reading and discussion of 
papers being resumed on the morning of Thursday 
the 3rd inst., the first paper read was one by Mr. 
Charles Wood, of Middlesbrough, ‘‘ On the Value 


MR. W. 


(For Description, see Page 250.) 


‘*of Silicon Pig to the Ironfounder.” As we print 
this paper in extenso on another page of the present 
number, it is unnecessary that we should give an 
abstract of it here. In proposing a vote of thanks 
to Mr. Wood for his interesting communication, 
the President, Dr. Percy, remarked that it was 
curious to notice the title of the paper speaking 
of the value of silicon pig. Thirty or forty years 
ago such pig was regarded as not having any value, 
silicon being considered to be a great enemy both 
by the blast furnace manager and by everybody 


| connected with the manufacture of iron, especially 


by the unfortunate puddlers who had to work pig 
containing it. He added that he had known pig in 
South Wales containing up to 6 per cent. of silicon, 
while he once came across an old ‘‘ bear” contain- 
ing as much as 15 per cent. 

The discussion on Mr. Wood’s paper was then 


| opened by Mr. T. Turner, of Sheffield, who 


observed that as the author of the paper had men- 
tioned some of his (Mr. Turner’s) experiments, and 
regarded them as wonderful, he might be allowed to 
refer to them. The object of his experiments had 
been to trace the effect of additions of silicon to 
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pure cast iron, and they were not intended to show 
the effects with ordinary iron. To obtain the pure 
cast iron, bar iron was strongly heated in a 
crucible with carbon, and to this metal a heavy 
percentage of silicon was added, so as to obtain 
alloys containing from 1 to 10 per cent. of silicon. 
The conclusion arrived at was that a suitable small 
addition of silicon increased the tenacity, the 
amount of the addition which he regarded as suit- 
able depending upon the other elements present. 
Thus the proper addition to make to pure iron 
would not be the best for Cleveland iron, and so 
on. The experiments showed that there was a 
limit to the additions, which should not be exceeded, 
and it was important to determine what that limit 
was for different irons. The limit mentioned by 
Mr. Wood in his paper was not that to which he 
(Mr. Turner) would be prepared to go with ordinary 
iron. It was of interest to notice that in a Wool- 
wich Blue Book published in 1858, and containing 
the particulars of experiments on about fifty-three 
kinds of iron, the results showed that the irons 
richest in silicon were bad, that those poorest in 
silicon were of intermediate quality, and that the 
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best irons contained amounts of silicon varying from 
1 to 2 percent. Altogether he considered it proved 
that the addition of silicon rendered iron more 
fusible, stronger, and more adapted for producing 
sound castings, but the addition of silicon must be 
a suitable one. He quite agreed with Mr. Wood 
that it was desirable that one class of iron should 
be produced for forge purposes and one for foundry 
use. In reply toa query by Mr. Edward Williams, 
Mr. Turner added that he considered ‘‘ pure cast 
iron” to be simply iron with sufticient carbon added 
to it to pass beyond the steely state. 

Mr. Edward Riley, who spoke next, stated that 
he had closely examined the effect of silicon in pig 
iron, andhad had an opportunity of seeing very highly 
silicious pig made on a large scale. It was not 
known, he remarked, in what form silicon existed 
in pig iron, but they knew that carbon existed in 
two forms, and the drift of Mr. Wood’s paper 
appeared to be that by the addition of a certain 
amount of moderately silicious pig to white iron, 
some of the combined carbon could be brought back 
into the graphitic state. Apart from this the pre- 
sence of silicon itself in iron was bad, and the less 
of it the iron contained the better. The strongest 
and best iron they had was the Swedish or charcoal 
iron, which was also the purest. He had had an 
opportunity of making silicious pig containing as 
much as 23 per cent. of silicon, and the effect was 
that when the silicon exceeded 20 per cent. it 
entirely drove out the carbon ; this was shown also 
by the analyses of the silicious pig made on a large 
scale by the Dowlais Company. The Steel Com- 
pany of Canada had also made pig containing from 
7 to 11 per cent. of silicon, and this pig was so 
brittle that it could be crushed with a hammer. 
Altogether the fact was that silicon does convert 
combined carbon into graphitic carbon, and thus 
performs a useful purpose, rendering the iron soft. 
The silicon per se, however, was hurtful, and he 
considered that what was really wanted was simply 
a mixture of iron and carbon, the addition of any 
metallvid being injurious. 

The next speaker was Mr. J. E. Stead, of Mid- 
dlesbrough, who stated that he had been interested 
with Mr. Wood in the experiments described in the 
paper, and he agreed with Mr. E. Riley that the 
less silicon they had in the iron the better, provided 
~—and this was the important point—that in the 
castings the carbon can be kept in the graphitic 
condition. When, however, silicon was taken out 
of the pig experimented upon, the graphitic condi- 
tion of the carbon could not be maintained and the 
castings produced would be useless. If silicon was 
added to white iron it caused the carbon to assume 
the graphitic condition, and as shown by the Table 
in Mr. Wood’s paper, the strength was materially 
increased. The addition of silicon must, however, 
be a suitable one, the best iron for foundry purposes 
being that which contained just sufticient silicon to 
prevent the carbon from assuming the combined 
state. The quantity of silicon to be added would 
vary with different kinds of iron, Mr. Wood’s 
experiments showing the additions desirable with 
Cleveland iron. Many castings, he added, were 
spoilt by the use of inferior scrap, and this can 
sometimes be corrected by the addition of silicious 
pig, thus remedying a tendency of the iron to go 
white, and keeping the carbon in the graphitic 
form. 

Mr. John Gjers, of Middlesbrough, considered 
that it was surprising that Mr. Wood should have 
been so long connected with ironmaking and 
should only now have discovered that silicon had 
an important effect on the suitability of a pig for 
foundry purposes. It had long been known in 
foundry practice that glazed pig might be advanta- 
geously used when melting up a lot of hard scrap, 





but no ironfounder of experience would think of 


using for an important purpose iron so prepared. 
Silicon was an important element in cast iron, but 
so also were carbon, sulphur, phosphorus, and man- 
ganese. It had long been known what were desi- 
rable compositions for forge and foundry pigs, 
but the difticulty in blast-furnace practice was to 
produce these desired qualities. The suggestion 
made towards the close of Mr. Wood's paper, that 
manganese could be beneficially added to cast iron 
was, he considered, entirely wrong; he considered 
that such an addition was most undesirable. 

Mr. E. Windsor Richards, of Middlesbrough, 
observed that he should be glad if some of the 
large ironfounders of Glasgow would express their 
views on the matter under discussion. Personally, 
he considered it desirable th:t the percentage of 
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silicon in pig should be low if strong castings were 
desired. If this were not so, why should high 
prices be paid for cold-blast iron? It was well 
known that such iron contained but 1 per cent. of 
silicon and a somewhat higher percentage of carbon 
than hot-blast pig; and there was no doubt that 
the high strength of cold-blast iron was due to the 
small percentage of silicon. He entirely agreed 
with Mr. Gjers in objecting to Mr. Wood’s state- 
ment as to the hardness of Cleveland iron. He 
made large numbers of castings from it and con- 
sidered it very soft. 

Mr. Charles Wood, in replying to the discussion, 
remarked that he was not surprised to hear both 
sides of the question argued. He maintained, 
however, that Cleveland iron is hard, but he quite 
admitted that the quality of Cleveland iron had 
changed greatly within the last few years, and it 
was not now so hard as formerly. No doubt Mr. 
Richards was speaking of his present experience, 
whereas he (Mr. Wood) had been referring to his 
experience of eight or nine years ago. He had 
seen foundry qualities of recent make curl up under 
the tool when being machined. This was simply 
due to a better utilisation of the silicon; with the 
old pipe stoves Cleveland iron was poor in silicon, 
but this had been changed since the use of firebrick 
stoves and very high blast temperaturess. Mr. Gjers 
had stated that he had had no trouble ; but he did 
not state whether the iron he made was silicious or | 
not. He (Mr. Wood) had heard Mr. Gjers’ iron 
highly spoken of, 

Mr. E. Windsor Richards observed that the 
softness of Cleveland iron was not due to the 
hot blast ; at Eston for hard rolls they kept the 
silicon low. Mr. E. Riley next asked whether or 
not it was a fact that with high temperature blast 
the iron was softer? At this point Mr. Gjers re- 
marked that at his works he had cast-iron pipe 
stoves only, while Mr.;E. A. Cowper, although he 
could not speak as to the effect on the silicon, said 
that the percentage of sulphur had always been 
reduced by the application of his firebrick regene- 
rative stoves, and that the proportion of No, 1 iron 
made was greater than before. 


STEEL SHIPBUILDING AND THE FortH BripGe. 


The next paper read was one entitled ‘* Notes 
on Shipbuilding,” by Mr. J. H. Biles, of Clyde- 
bank. This very useful and suggestive paper we 
print in extenso on page 264 of the present number, 
so that it is unnecessary for us to give an abstract 
of it here. Mr. Biles’ paper was followed by a 
short paper on ‘‘ The Forth Bridge,” by Mr. Ben- 
jamin Baker, the paper having been prepared to 
furnish to the members such information as would 
add interest to their visit to the bridge works on 
the following Saturday. We give Mr. Baker's 
paper (which in the author’s absence was read by 
the secretary) in full on page 265 of the present 
number. The papers by Mr. Biles and Mr. Baker 
were discussed together, and votes of thanks having 
been passed to their respective authors, the discus- 
sion was opened by Mr. E. A. Cowper, who de- 
scribed briefly some of the chief machines and 
appliances which he had noticed at the Forth 
Bridge works during a recent visit. 

The next speaker was Mr. J. Hamilton (of the firm 
of Messrs. R. Napier and Sons), who stated that his 
firm—like that which Mr. Biles represented—had 
had a very large experience with steel shipbuilding, 
and that the results they had obtained confirmed 
the figures given in Mr. Biles’s paper, as to the 
relative cost of iron and steel ships. Iron had 
been a very old and good friend, but they had 
now arrived at a point where for any structure 
in which the superior strength of steel could 
be turned to account, it was preferable to use 
that material instead of iron. If this was true 
for structures on land, suchas the Forth Bridge, 
it was still more true of ships in which the 
weight was an incubuswhich had to be carried about. 
He differed, however, from Mr. Biles’ conclusions 
as to the increased thickness of steel butt straps 
insisted upon by Lloyd’s, and which in ships of 
4000 tons burthen increased the cost by about 1001. 
Mr. Biles had appeared to suggest that iron butt 
straps would serve as well as steel, but he (Mr. 
Hamilton) believed that few builders would like to 
employ iron butt straps in a steel structure. He 
thought that Lloyd’s had done well in increasing 
the thickness of the butt straps, but he had no 
sympathy with the idea that the straps were in- 
jured by the punching. Recent experiments had 





shown that the metal in the rivetted joint was as 
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strong as in the solid plate. Whether the hot 
rivets annealed the plate or not, he could not say 
but the result was as just stated. He would be 
glad if Lloyd’s would have the butt straps of iron 
ships brought up to the same strength as those of 
steel ones. 

Mr. E. Windsor Richards, who spoke next, said 
that from a manufacturer’s point of view, Mr, 
Biles’ paper had one most excellent feature, namely 
that it was the first paper read by a shipbuilder 
before the Institute, which did not ask for a reduced 
price of plates. Mr. Biles had said that it would 
be advantageous to have larger plates, and he (Mr, 
Richards) would be very glad if Mr. Biles would 
state what was the largest size of plates which could 
be conveniently dealt with in a shipyard. He (Mr. 
Richards) saw no difticulty in producing steel plates 
50 ft. to 60 ft. long by 5 ft. wide, or even larger if 
required. 

Mr. J. W. Wailes, of Wednesbury, observed 
that the two papers under discussion opened up too 
wide afield to be effectively dealt with at that meet- 
ing. It would, he considered, be best to get rid of 
the engineering part of the question, and to deal 
with the quality of the material to be used. Mr, 
Baker had stated in his paper that steel having a 
tensile strength of 37 tons per square inch was being 
used in certain parts of the Forth Bridge where 
the strains were compressional. It was well known 
that steel could be—and in fact was every day 
being—produced with a tensile strength of from 
35 to 45 tons per square inch, and it was a question 
to what extent such steel could be employed for 
structural purposes. It appeared to him that with 
hard steel trouble might ensue from the heating of 
the plates at the edges by the hot rivets ; and that 
pre are cooling or chilling might cause fracture, 
Altogether he considered that it would be necessary 
toavoid the use of any steel which would not stand 
the tempering test with certainty, and which would 
be liable to injury by hot rivetting. He doubted, 
in fact, whether it was advisable to employ for 
structural purposes steel having a higher tensile 
strain than 32 tons per square inch. 

Mr. Martell (of Lloyd’s), who spoke next, ex- 
pressed his thanks to Mr. Biles for his valuable 
paper. It was only by those engaged in shipbuild- 
ing coming forward and explaining their experience 
that they could hope to see carried out those 
improvements for which they were all anxious, 
Mr. Biles had referred to a paper which he (Mr. 
Martell) had read some seven years ago before the 
Institution of Naval Architects, and he was very 
glad to find that the facts which he had then fore- 
told had been completely indorsed by the results of 
recent experience. At the time when he read the 
paper just referred to (in 1878) no one knew much 
about steel, but he had collated all the data avail- 
able—such data being largely obtained from the 
Clyde, where alone steel ships were being built — 
and Lloyd’s Committee had taken upon themselves 
the responsibility of inviting both shipbuilders and 
shipowners to adopt steel. Although he had been 
charged in some quarters with being an obstructionist, 
he could assure those present that everything he had 
said in public since the time just referred to had been 
to the effect that steel would supersede iron. He 
must, however, say a few words in favour of iron. 
It must be remembered that they had millions of 
tons of iron ships bearing a high class, doing their 
work efficiently, and not breaking to pieces like 
potter’s ware, as some people appeared to expect they 
would do. These ships must not be condemned ; 
but at the same time he would be glad to see steel 
supersede iron. Steel was a tested material, and 
they knew just what the quality of each piece was, 
while the manufacture of steel plates had arrived at 
such a degree of certainty that any one who built a 
steel ship never wanted to build another iron one. 
The saving of weight which could be effected by 
building a ship of steel instead of iron was most im- 
portant. He had found that there were two ideas 
very largely occupying the mindsof shipowners which 
tended to prevent the general adoption of steel for 
shipbuilding. One of these ideas was that a steel 
ship was so soft that when she came alongside a 
wharf she would bend like a piece of india-rubber, 
while the second was that a steel ship would 
suffer from corrosion much more than an iron 
one. There had been a sort of scare on the 
latter point, and the question was such an im- 
portant one that Lloyd’s Committee had arranged a 
regular inquiry into the subject, and he (Mr. Mar- 
tell) had collated all the data available, obtaining 
all the information possible from their surveyors at 
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em outports, &e. As the result of a most ex- 
haustive inquiry, he could go to the extent of saying 
that no case had been found of a steel ship failing 
from the want of structural strength. Some cases 
of local weakness due to defects in design of details 
and to want of what might be termed continuity 
of strength, were howevér discovered. With regard 
to deterioration from corrosion, it could not be too 
venerally known that when the particles of black 
oxide are neglected to be taken off, galvanic action is 
set up, and deterioration goes on rapidly. This was 
ample proof of the necessity of the surfaces of the 
plate being completely cleared of scale, and to this 
end the surfaces should be allowed to rust, so that 
all scale may be thoroughly cleaned off before paint- 
ing. With regard to Mr. Biles’ suggestion that iron 
should be tested like steel, it had to be borne in 
mind that iron had answered and was answering its 
purpose, and that it was now too late to organise 
such a system of testing as had been suggested. 
Iron was of a different character to steel, and if 
ordinary iron were tested it would be found to have 
with certainty a tensile strength of from 18 to 20 
tons per square inch, However, he had no doubt 
that steel would supersede iron very quickly, and 
he hoped before long to see all ships built of mild 
steel. 

Mr. James Riley, who was asked to speak by the 
President, remarked that the discussion had been 
all on one side, and that there was really no occa- 
sion for him to say anything, and he need scarcely 
add his testimony. He might, however, refer to 
Mr. Wailes’ remarks on steels of high tensile 
strength. When steel was used in tension he would 
prefer to keep down the strength to 32 tons per 
square inch, and in boiler plates to 30 tons per 
square inch, particularly in large plates. Mr. Baker 
in his paper had been careful to state that the steel 
of high tensile strength, to which reference had 
been made, was used in compression only, 

Mr. Martell remarked that as regarded maximum 
tensile strength, Lloyd’s rule gave a maximum of 
32 tons per square inch for plates and 33 tons for 
angles for frames, &c. He trusted that these limits 
would not be exceeded. 

Mr. Biles, in replying to the discussion, said that 
Mr. Hamilton had stated that he would rather 
strengthen iron butt straps than reduce the scant- 
lings of steel ones, but the iron butt straps were 
strong enough, and he still thought that the steel 
butt straps might be reduced in strength, and a 
handy way of effecting the reduction of strength 
was to use iron. As to the maximum size of plate, 
respecting which an inquiry had been made by Mr. 
Richards, he (Mr. Biles) had used plates ,%, in. and 
¢ in. thick up to 16 ft. long by 5 ft. wide. These 
large plates were used on a small ship, and involved 
the maximum difficulty in curving. He considered 
that plates up to 24 ft. long by 7 ft. 6 in. wide 
could be conveniently employed on large ships if 
shipbuilders would alter their plant. For decks the 
only limit would be the depth of the gap in the 
punching machines and the power of the lifting ap- 
pliances. In the yard with which he was con- 
nected, they had punching machines with 36 in. 
depth of gap, so that they could punch all the holes 
in plates up to 6 ft. wide. For wider plates some 
holes in the centre would have to be drilled, but 
the extra cost of this would be more than compen- 
sated by the other savings resulting from the use of 
wide plates. As to the effect of rivetting on steels 
of high tensile strength, as had been referred to by 
Mr. Wailes, his firm had in one instance used steel 
having a tensile strength of from 32 tons to 36 tons 
per square inch. This was in the America, most of 
the steel being near the higher limit. There had been 
a good deal of rivetting in this steel, but no com- 
plaints were ever made, and during the whole time 
of the ship being in construction they never heard of 
a cracked plate. While the America was lying in 
dock at Glasgow a small vessel punched her bow- 
sprit into her and dinged the side at a point where 
the steel of high tensile strength had been used. 
The blow was near a joint, and some of the beams 
in the vicinity were crushed, but the outside plat- 
ing was not cracked, showing that it had not been 
injured by the rivetting. As to the local stiffening 
of steel ships, he remarked that for iron ships, 
Lloyd’s rules required rather an excess of keelsons, 
which were put in to obtain the desired longitu- 
dinal strength. This was necessary for iron, but 
for steel he thought it would be preferable in place 
of putting in such heavy keelsons to put in a larger 
number of lighter ones so as to afford local stiffness. 

With the remarks of Mr. Biles the discussion of 








papers was brought to an end, and it was announced 
by the President that the reading of the three other 
papers which had been put down in the pro- 
gramme, namely, ‘‘On the Structural Features 
and Working of the South Chicago Blast Furnaces,” 
by Mr. F. W. Gordon, Philadelphia, and Mr. E. 
C. Potter, of Chicago ; ‘‘ On a New Form of Pyro- 
meter,” by Mr. A. Von Bergen, Darlington ; and 
‘¢On the Origin and Progress of the Manufacture 
of Tin Plates,” by Mr. Philip W. Flower, of Neath, 
would be adjourned to the next meeting. Finally, 
the meeting was brought to a conclusion by pass- 
ing a series of hearty votes of thanks to all those 
—the municipal authorities of Glasgow, the railway 
companies who had furnished special free trains, the 
Reception Committee, and the owners of the various 
works thrown open—who had contributed so freely 
and energetically to promote the success of the 
meeting. 
EXCURSIONS, 

As on the previous day, the afternoon of Thurs- 
day was devoted to excursions, three alternative 
visits being arranged for. Of these the first was 
to the Carron Works; the second to Messrs. 
Young’s Paraftin Oil Works, at Addiewell, an ac- 
count of which appeared on page 252 of our last 
number ; and the third to the Glengarnock Steel 
Works, Kilbirnie, of which works we gave a de- 
scription a few weeks ago (vide page 175 ante). The 
latter works being the first established in Scotland 
for working on the basic Bessemer process had a 
very special interest, and great satisfaction was ex- 
pressed by the visitors at the quality of the material 
which is being turned out. 

The proceedings of Thursday, the 3rd inst., were 
brought to a conclusion by a conversazione held at 
the Corporation Galleries, to which the members 
were invited by the Lord Provost and Corporation 
of the City of Glasgow. The next day, Friday, was 
devoted to an excursion to Inverary, by the well- 
known steamer Columba, which had been specially 
chartered for the trip by the Local Committee. At 
Inverary the party were met by the Duke of 
Argyle, by whom facilities were given for viewing 
the castle and grounds, The excursion proved in 
every way a most successful and enjoyable one. 


Tue Fortu Bripce Works. 

On Saturday, the 5th inst., the proceedings for 
the week were brought to a close by a visit to the 
Forth Bridge Works at South Queensferry, the 
members being conveyed by a special train from 
Glasgow. 
were met by Mr. B. Baker and by Mr. Arrol, and 
under their guidance and that of members of their 
respective staffs the various operations in progress 
were inspected, the contractors’ steamers conveying 
parties to the island of Inchgarvie and to North 
(Jueensferry. 

The short paper on the Forth Bridge, prepared 
by Mr. B. Baker for the information of the members 
of the Iron and Steel Institute and published on 
page 265 of the present number, gives a succinct 
account of the history of this great undertaking and 
an excellent summary of the chief features of the 
structure, while we have on former occasions pub- 
lished more or less detailed accounts of the bridge 
and of the machinery and appliances which are 
being employed in carrying it out.” This being so 
it would be impossible within the space available on 


the present occasion to give any such account of the | 
bridge as would add materially to the information | 


we have already published. 


But we must say that no description, however 


complete and graphic it may be, and however 
detailed may be the illustrations by which it is ac- 
companied, can convey to the mind a fair idea of 
the boldness and grandeur of the work which has 
been undertaken. Nor in the present stage of the 
undertaking is it quite easy to obtain this fair idea 
by a visit to Queensferry. Standing on the south 
bank of the Forth on the centre line of the bridge, 
the visitor sees stretching out before him the long 
line of girders forming the southern approach, and 
situated at present but a few feet above high-water 
level. Now these girders in their present position 
create a false impression which it is at first some- 
what difficult to get rid of. Let, however, the 





* See papers by Mr. Baker in ENGINEERING, vol. 
xxxiv., pp. 219 and 230, and vol. xxxviii., pp. 213 
and 223. An illustrated account of some of the chief 
tools and plant employed in the construction of the 
bridge will also be found in the last volume of En- 
GINEERING, pp. 43 and 54, and details of the caissons on 
pp. 127 and 188 of the same volume. 


visitor turn round and notice reaching far above him 
a lofty pole carrying near its summit a crossbar de- 
noting the rail level, let him carry his eye from 
this mark to the brow of the hill on the opposite 
shore, and let him imagine the girders now far below 
him raised to this line, and the enormous cantilever 
spans connecting these girders with the island of 
Inchgarvie, and the terminal pier on the northern 
side of the Forth ; finally, let him picture in his 
mind the colossal upper framing of the cantilevers 
lowering at the piers 250 ft. above the rail level, 
and he will then begin to realise the task which 
the engineers and contractors of the Forth Bridge 
have undertaken. 

Of the constructive details of the superstructure 
an excellent idea can now be obtained by examining 
the work in progress at South Queensferry, where 
the great skewbacks for the northern main pier 
have been set up temporarily prior tu their removal 
for erection on the other side of the Forth, and 
where long lengths of the tubular compression 
members are undergoing the process of drilling. 
Considering that some five million holes have to be 
drilled, it is natural that this portion of the work 
should have received careful consideration, and the 
workshops at South Queensferry contain many ad- 
mirably arranged special machines for drilling the 
holes in situ, which have been designed by Mr. 
Arrol. These machines, together with the special 
tools for planing the edges of the plates, the 
hydraulic presses for curving the plates forming the 
tubes, and other appliances, the visitors had an 
ample opportunity of examining last Saturday. 

As to the skill and energy with which the work 
is being prosecuted it is unnecessary for us to 
speak here, as the progress already made tells its 
own tale. In a short speech made by Sir Henry 





On their arrival at the works the visitors | 


Bessemer when proposing the health of the engi- 
| neers, Sir John Fowler and Mr. B. Baker, and the 
| contractors Messrs. Tancred, Arrol, and Co., after 
|a luncheon which had been hospitably provided 
| for the visitors on Saturday last, the Forth Bridge 
| was referred to as the grandest engineering work 
|which had ever been proposed and carried into 
| execution, and we think none who took part in the 
| visit will be inclined to differ from Sir Henry’s 
}opinion. Of course the undertaking is at present 
|in its infancy, and great as have been the difticulties 
already overcome, it would be idle to conceal the 
fact that difficulties still more serious may probably 
have to be overcome in the future. The great thing 
|is, however, that the work is in the hands of men 
| who, realising these difficulties, are not afraid to 
face them as they arise, and who will we believe 
face them successfully and carry to completion a 
structure which will mark an era in the progress of 
our profession. 


With the visit to the Forth Bridge works the 
Glasgow meeting of the Iron and Steel Institute 
came to an end, special trains conveying the mem- 
bers to Glasgow and Edinburgh. ‘Thanks to the 
| exertions of the Local Committee, and especially to 
| the chairman of the Executive Committee, Mr. James 
| Riley, and the honorary local secretary, Mr. W. J. 
| Millar, the meeting was a complete success in every 
way, and those who took part in it will long retain 
| pleasant recollections of the hospitality and warm 
welcome accorded to them by their friends to the 
| north of the Border. 











PUMPING ENGINES AT WHITACRE. 

We this week publish further engravings on 
page 247 of the details of the compound pumping 
engines at the Birmingham Corporation Water Works, 
| Whitacre. References to the illustrations previously 
| published will be found on pages 6, 68, and 151, ante, 
|and we shall publish a full description in an early 
number. 








Tacoma.—Tacoma, Washington Territory, reached from 
| the ocean through Puget Sound, is sometimes pronounced 
| the Pittsburg of the West. Mr. T. L. Nixon, formerly of 
Pittsburg, speaks of the coalfields about Tacoma as ex- 
| tensive, while iron ore is found in abundance. 
| 
| 
| Soerety or ENcIngERs.—By the permission of Messrs. 
| Westwood, Baillie, and Co. arrangements have been made 
| for the members and associates of this Society and their 
| friends to visit the London Yard Engineering Works, 
| Isle of Dogs, E., on Wednesday next. The works in 
| progress include several bridges of large spans for the 
| Indian State Railways, the principal one being a span of 
| 800 ft., part of the Sukkur Bridge over the River Indus. 
| The staging for erecting this work in the yard is consider- 
ably advanced, and is in itself an object of interest. 








250 


ENGINEERING, 


(Serr. 11, 1885. 














MERRYWEATHER’S ELECTRIC HAND 
LAMP. 


THE lamp consists of a battery for producing the 
electricity, and an incandescent lamp, the whole being 
contained in a copper case similar to a fireman’s ordi- 
nary lamp, and fitted with a handle for convenience in 
carrying. The battery trough is composed of six cells, 
and the elements, carbon and zinc, are carried on an 
ebonite plate capable of vertical movement, so that 
when the light is not required, the elements are with- 
drawn from the exciting liquid and kept in position by 
the pinching screws. The liquid employed is a special 
solution of bichromate of potash with sulphuric acid ; 
and the lamp may be quickly recharged by unscrewing 
the lower pair of screws, and dropping the bottom 





trough out of thecase. The spent liquid may then te 
thrown away, and a new charge poured into the trough, 
this operation occupying no longer than is required for 
replenishing an oil lamp. 

Powerful parabolic reflectors are provided, and this 
lamp, with a duration of two to three hours, forms an 
important adjunct to the outfit of a fire brigade, as, in 
addition to other advantages, it may be carried with 
impunity into a house full of gas ; it is also available 
for use in mines, gas works, gunpowder and chemical 
factories, &c. 

The advantages of this lamp may be summarised as 
follows: (1) Portability; (2) facility in charging; (3) 
capability of resting the battery when the light is not 
required; (4) safety for taking into inflammable gases 
when an ordinary lamp would be dangerous, 





HIGGINSON’S PORTABLE HYDRAULIC 
RIVETTER. 

WE illustrate on the present page a very handy 
hydraulic rivetter constructed by Messrs. Higginson 
and Co., Limited, of Mersey-street, Liverpool. Its 
distinctive features are the absence of an accumu- 
lator, and the general simplicity and convenience 
of the arrangement. Except at the moment when 
arivet is being closed, there is no pressure in the 
pipes, the water merely circulating from the tank, 
through the pump to the rivetter and back to the 
tank, the only power expended being that required 
to overcome the friction. But when work is being 
done the water is turned into the cylinder of the 
rivetter, and forces the jaws together, the pressure 
rising as the resistance increases, until it attains 
the amount for which the relief valve on the pump is 
set. The power required for the final squeeze is not 
obtained directly from the steam cylinder, but from 
the energy stored in a very heavy flywheel, which 
carries the engine easily over the momentary check 
which it receives as each rivet is closed, The whole 
apparatus is mounted on a central stud ona truck run- 
ning on rails, and can be turned in all directions, while 
it is moved endwise by a lever taking on a square at 
the end of one of the axles. The rivetter is suspended 
by a chain from a monkey, and can be racked in and 
out, while its height can be varied by a small ram on 
the monkey. By means of a worm and wheel it 
can be turned to any angle in a vertical plane. The 
engine, boiler, pumps, poitable rivetter, and crane 
form a complete working plant, the total weight being 
about five tons. 





PORTABLE HYDRAULIC RIVETTER. 
CONSTRUCTED BY MESSRS. HIGGINSON AND CO., ENGINEERS, LIVERPOOL. 











RADIAL DRILLING MACHINE. 

On page 246 we illustrate a self-acting double-geared 
radial drilling and boring machine, exhibiting several 
novel features worthy of attention. It has a radius of 
6 ft. from the centre of the trunnions to the centre of 
the spindle, and admits work of a height of 6 ft. 4 in. 
under the spindle. This latter is provided with a 
counterweight attached to it by a chain passing over a 
pulley, and consequently the spindle is balanced. The 
nut, through which it passes, can be thrown out of en- 
gagement with the screw, and when this is done the 
spindle can be raised out of a hole, or lowered to any 
required depth, without the labour and loss of time re- 
quired for screwing it up or down. The radial arm 
can be raised or lowered by power and can be set 
exactly to any required angle by means of the lower of 
the two horizontal handwheels shown. This is upon a 
vertical shaft, which carries at its upper end a worm 
gearing into a wormwheel on a back shaft. Upon 
this back shaft is a bevel pinion gearing with a wheel 
fixed on the framing, and consequently when the hand- 
wheel is rotated the radial arm swings upon its 
trunnions in the central pillar. By means of a lever 
the wormwheel can be moved out of gear with the 
worm, and the arm pulled over round by hand. The 
upper handwheel carries a worm, which engages with 
a wheel on a shaft carrying a pinion gearing with a 
rack on the inside of the arm. By this handwheel the 
spindle can be moved inwards and outwards. 


ping holes after drilling them, and for screwing studs 
into them if required. The maker is Mr. William 
Asquith, of Highroad Well Works, Halifax. 








HORIZONTAL ENGINE BY MESSRS. HICK, 
HARGREAVES, AND CO. 

On the opposite page and on page 254 we illus- 

trate a fine horizontal engine with Corliss gear 

exhibited by the makers, Messrs. Hick, Hargreaves, 


and Co., of Bolton, at the Inventions Exhibition, | 
and employed to drive the machinery in the American | 


Section. It has a single cylinder 20 in. in dia- 
meter by 48 in. stroke, steam-jacketted and fitted 
with an internal liner. The chief interest centres 
in the valve gear, which exhibits the novel feature 
of opening the port wide ay | the first tenth of 
the stroke, dt keeping it full open until it is 





The | 
machine weighs seven tons, and is also arranged for tap- | 


me 


i \ 





tripped. Thus for all grades of expansion beyond and 
including one-tenth, there can be no wire-drawing 
whatever due to a contracted port. The valve gear is 
driven by a side shaft actuated by a bevel wheel on 
the crankshaft. On this side shaft there are two cams, 
one for each steam valve (Fig. 4). On the top of each 
cam there rides an arm or bracket projecting from a 
casting which carries the tripping gear, and slides 
upon a vertical rod connected to the valve. This cast- 
ing rises and falls with the cam, the upward motion 
commencing when the engine is upon the centre, and 
being completed by the time the piston has finished 
one-tenth of the stroke. There is then a ‘‘ dwell” or 
pause due to a circular portion of the cam, and the 
casting remains elevated until it is again lowered by 
the cam. But in the mean time the trip gear comes 
into action, and breaking the connection between 
the casting and the vertical rod upon which it 
slides, allows the valve to close with the suddenness 
peculiar to the Corliss gear. The tripping motion is 
worked by an eccentric on the side shaft (Fig. 3) 
through two links and a rocking lever (Fig. 4). It 
consists of a block or catch on the vertical rod, a catch 
lever which engages with this block, and a second 
lever which trips the first. The point of cut-off is de- 
termined by the governor, which turns a small rockin 
shaft as it rises and falls. The rocking lever, ir 
to above as forming part of the tripping gear, is 
mounted upon this shaft, but not directly, an eccentric 
bush being first keyed upon the shaft. The result of 
| this arrangement is that when the governor rises the 
| centre of the lever is moved in such a way that the 
| acting end of the tripping lever is brought nearer to its 
| work, and comes. into contact with its companion 
| lever sooner than before, cutting off the steam at an 
| earlier point. The vertical rod is connected to the 
lever of the steam valve by a block working ina slotted 
crosshead, and is moved to close the valve bya spring, a 
dash-pot preventing any concussion. The exhaust valves 
| are also worked from the side shaft by eccentrics. 
There are two governors, the one to correct the 
other, according to Knowles’ system employed by 
Messrs. Hick, Hargreaves, and Co., and already illus- 
trated by us.* The main governor is connected to the 
| valve gear by means of arod consisting of two screws, 
| right and left hand, connected by along nut. Upon 





| * See ENGINEERING, vol. xxxv., page 318, 
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DETAILS OF CORLISS ENGINE; INVENTIONS EXHIBITION. 
CONSTRUCTED BY MESSRS. HICK, HARGREAVES, AND CO., ENGINEERS, BOLTON. 
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the nut is a pulley coupled by a driving band toa 
pulley on the second governor. This pulley revolves 
. sometimes in one direction, sometimes in another, and 
sometimes is stationary. It obtains its motion from a 
friction wheel situated between two discs on the 
governor sleeve. When the governor rises the bottom 
disc enters into frictional engagement with the wheel, 
turning it, and consequently the nut on the main 
governor, until the speed of the engine is so far altered 
that the second governor falls slightly. When the 
main governor falls the converse takes place, the 
result being that whether the engine be fully or 
lightly loaded, the speed is the same. This is shown 
at the Exhibition by the card of the Moscrop recorder, 
on which is printed a perfectly straight line. 

The engine is provided with the automatic barring 
engine ead illustrated by us,* and consists of a 
two-cylinder engine driving a shaft on which a worm 
gearing with a wormwheel. This wheel is also 
engages with teeth on the inside of the flywheel, 
and is mounted on an axis carried in sliding bearing. 
The action of the worm carries the wheel into gear 

















with the flywheel, and holds it there as long as it 
meets with any resistance. But if the main engine 
gets itssteam and overruns the starting engine, the 
wormwheel, gearing with the worm as with a rack, 
slides back out of harm’s way. 

The entire installation is a fine specimen of modern 
engineering, and attracts much attention. 


COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reply to the request of your correspondent 
“‘ Brazilian” for information regarding the performances 
of compound locomotives on English railways, I venture 
to submit a statement of [such few facts as have come 
before my eyes and comment thereon, hoping to assist 
him a little, and perhaps also to induce others with more 
knowledge than myself to discuss this most interesting 
problem. ; 

I presume “ Brazilian” is aware that so far we have 
two distinct types of compound locomotive running on 
English lines ; Mr. Webb’s three-cylinder engine on the 
London and North-Western, and Mr. Worsdell’s two- 
cylinder engine on the Great Eastern Railway. He will 
find the first type very fully described in ENGINEERING 
for May 1, 1885, and can also see a specimen in the Inven- 














tions Exhibition. Mr. Worsdell’s engine is fully described 
in The Engineer of May 8, 1885, and by spending an 
afternoon in Liverpool-street Station ‘‘ Brazilian” will no 
— be able to see an example, five being now in regular 
wor! 
Dealing tirst with the North-Western engine, we find 
that Mr. Webb has made two important utterances re- 
garding his engine ; the first in a paper read before the In- 
stitution of Mechanical Engineers at Liége, and recorded 
in the Proceedings of the Institution, 1883, and which 
fully describes the engine from the mechanical point of 
view ; the other was in a discussion on a paper read before 
the Statistical Society, recorded in the journal of that 
Society, June, 1884, and which dealt with the reasons for 
so large a departure from general practice, from a busi- 
ness point of view, and I strongly recommend “ Brazilian” 
to study both speeches carefully. It appears that in the 
autumn of 1883, Mr. E. Foxwell, of St. John’s College, 
Cambridge, a gentleman whose enthusiastic admiration of 
our railway systems is well known, had read a paper on 
“* English Express Trains” as running in August, 1883, 
in which it was shown that the North-Western Railway 
did not compare very favourably with their great compe- 
titors, the Midland and Great XN orthern. Mr. Foxwell’s 
on was supplemented later on by one by Lieutenant 
Willock, R.E., comparing the trains of 1883 with those 
of 1871, showing even less credit due to the North- 
Western. Of course these statements must be contro- 
verted, so when Mr. Willock’s paper came on for discus- 
sion, Mr. Webb and Mr. Findlay (the general manager, 
London and North-Western Railway), chaperoned by Mr. 
R. Price Williams, attended the meeting, and all three 
made speeches. Mr. Williams said the principal causes 
of the comparatively small increase of speed on the 
North-Western were two: first, the effect of gradients ; 
secondly, the detentions caused by the large number of 
mineral and goods trains on the road; but added that 
when the line was doubled from Crewe to Lcndon, this 
would be in a large measure removed, and then said he 
had heard Mr. Webb say if he could insure a clear road 
he would undertake to run from London to Manchester in 
half the time now taken, a statement Mr. Webb did not 
deny. Mr. Findlay, in his remarks, said they had already 
practically duplicated the line from London to Crewe, 
and Mr. Webb said they were favourably situated 
as regards gradients, enabling him to work with lighter 
engines than competing lines used, so these gentlemen 
actually contradicted Mr. Williams, and nullified his 
excuses for their company’s want of high speed. Mr. 
Webb said he had had to contend with constantly increas- 
ing weight of trains, especially during the last decade ; 
and in the preceding January he had had to tell Mr. 
Findlay that unless he reduced the weight of the limited 
mail, he must run two engines with it throughout, entailing 
an extra cost in wages of 4007. per annum, the train being 
composed of carriages weighing 168 tons; again, having 
reached the limit of power with his ordinary engines, he was 
trying to meet the case by compounding on a system doing 
away with coupling via thus enabling him to get in a 
longer firebox. So far he had twenty of these engines at 
work, and was building still more powerful ones; and the 
economical results were good, the coal consumed be- 
tween London and Carlisle being 29 lb. per mile, showing 
good progress in economy of fuel, and therefore also 
of water. A little examination will show this to be 
a very extraordinary statement. First, let us look at the 
engine which was unable to drag a train of 168 tons at 
44 miles an hour on the North-Western line, so favourable 
as regards gradients. She is of a type known as the 
‘* Precedent” class, the first of which was turned out in 
December, 1874, and which was continued steadily as 
the standard express locomotive until the advent of the 
first compound engine, the ‘‘ Experiment,” in the spring 
of 1882. She is a four-wheel coupled engine, 6 ft. 6 in. 
coupled wheels ; cylinders, 17 in. by 24 in.; boiler, 9 ft. 
10 in. by 4 ft. 2 in. ; 15 square feet grate, and 89 square 
feet firebox heating surface, and 1013 ft. of tube surface; 
wheel base, 15 ft. 8 in. ; and total weight 36 tons, being 
one of the light engines spoken of by Mr. Webb, and the 
engine with which he had contended with heavier and 
heavier trains during the last decade. If by decade Mr. 
Webb meant the ten years last before that time, the ques- 
tion naturally arises, Why did he not before try a more 
powerful engine? and if he meant by decade the period 
1870-1880, we conclude that the increase of weight subse- 
uent to 1880 was not so great as in the previous ten years. 
Why, then, had he, after building twenty new engines, 
felt obliged to introduce a still more powerful type? We 
will see shortly. And, again, referring to his concluding 
remark, that because there was economy of fuel, economy 
of water must follow, the cart is evidently before the horse, 
for if the engine is economical, the evaporative efficiency 
of the boiler being the same as in the more extravagant 
type, it is because the feed water required per horse- 
power is less, and therefore requires less coal to evaporate 
it. I think we now understand Mr. Webb’s position at 
the date of the advent of the ‘‘ Experiment.” Fully im- 
pressed with the idea that the length of coupling-rod in 
the “* Precedent” class, about 7 ft. 10in., was the maxi- 
mum that could be — allowed, he had perpetuated 
that type of engine with her small firebox until she was 
overpowered by the traffic, and then seeing his way to clear 
the difficulty, the ‘*Experiment” was the practical outcome 
of his new ideas, and began her regular work on April 3, 
1882, running every day from Crewe to London and back, a 
distance of 319 miles; she was in charge of two sets of 
men who worked alternate days, and in short may be 
said to have been very fairly tested. The next one was 
the “Compound,” which began work on May 2, 1885, in 
charge of one of the two men who had had the “ Experi- 
ment,” that latter engine being now relegated to somewhat 
lighter work, and it was this engine which is so fully de- 
scribed by Mr. Webb in his paper before the Mechanical 
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Engineers at Liége, in July, 1883, as the result of the 
experience obtained with the ‘‘ Experiment.” Let us 
see what he says: firstly, that his objects were to secure 
increased economy of fuel, and to do away with coupling 
rods, at the same time obtaining the adhesion of a coupled 
engine, all of which he obtained most satisfactorily in the 
“*Experiment” clas3 ; secondly, that in consequence of the 
increased weight of trains he had increased the power of 
the “‘ Compound” class by giving her 13 in. high-pressure 
cylinders instead of 114 in. as in the “‘ Experiment” ; and 
thirdly, that the commercial results had been very satis- 
factory, the ‘“‘ Experiment” running between Crewe and 
London burning 26.6 1b. of coal per mile, as compared 
with 34.61b. per mile by engines of the ‘‘ Precedent” 
class, the boiler being precisely the same in ‘each case. 
Mr. Webb appears to have omitted to say that while the 
boiler was the same, the grate area had been increased 
from 15 to 17.1 square feet, and the firebox heating sur- 
face from 89 to 103 square feet, facts which tend to modify 
his arguments considerably. Then, again, as to increas- 
ing the power of the engine absolutely by adding 14 in. 
to the diameter of the high-pressure cylinders, there 
appears to be some little haziness about the proper 
measure of the power of a compound engine; the low- 
pressure cylinder is undoubtedly the measure of the power, 
for with the same boiler pressure and same rate of total 
expansion the volume and weight of steam discharged 
every complete revolution is just the same from the one 
low-pressure cylinder as from: two cylinders of the same 
collective area in the simple engine: that is very obvious. 
Now Mr. Webb’s “‘ Experiment,” ‘‘Compound,” &c., have 
26 in. low-pressure cylinders, equal to two 183 in. in dia- 
meter, and the question presents itself whether an engine 
with such cylinders, the tractive force per pound of mean 
pressure being 104 lb., and having such a largely increased 
firebox, should not have compared more favourably than 
she did with the ‘‘ Precedent” class, having a tractive force 
of 88lb. only. Now Mr. Webb says in this paper that the 
cut-off in the high-pressure cylinders is at 70 ‘per cent. of 
the stroke, so in the ‘‘ Experiment ” with her 114 in. cylin- 
ders, having a cylinder ratio of 2.55, the total range of ex- 
pansion is that due to an equivalent cut-off in a simple 
engine of 28 per cent. when in full gear, and by increasing 
the size of the high-pressure cylinders to 13 in. we raise 
the equivalent cut-off to 35 per cent., a very great ad- 
vantage when the engine is required to exert her maxi- 
mum power. This question of maximum point of cut- 
off is the crucial one as between simple and compound 
locomotives; in the simple engine the cut-off in full 
gear cannot be at less than half-stroke, and must be some- 
thing more depending on the efficiency of the valve gear, 
in order that the engine may be sure to start no matter in 
what position she stops; and locomotive engineers find 
that itis very little use giving their engines large cylinder 
volume, in other words a high tractive force per pound of 
mean pressure, when they are compelled so to arrange 
their valve gear that the driver can, if he chooses, work his 
engine at such a cut-off that the boiler will not keep up 
steam. Now, in the compound engine one low-pressure 
cylinder is substituted for the two cylinders of the simple 
engine, of the same collective area, and then by suitably 
proportioning the high-pressure cylinder and its point of 
cut-off we have an engine with a maximum cut-off at 
a percentage of the stroke quite impracticable in a simple 
engine. If thereis one habareeer cylinder some form 
of supplementary valve must be fitted to the low-pressure 
cylinder or valve case ; when, asin Mr. Webb’s engine, 
there are two high-pressure cylinders coupled at right 
angles, there is no necessity for such an arrangement, 
although very desirable. But there is another point of no 
less importance, namely, the cut-off in the low-pressure cy- 
linder ; it is quite clear that if the cut-off in the low-pressure 
cylinder is at a point of the stroke greater than the ratio 
of high to low-pressure cylinder, there will be a decided fall 
from the terminal pressure in the high to the initial pres- 
sure in the low-pressure cylinder. In the most successful 
type of compound engine, that is the marine, this is one 
of its greatest faults, but it is amply compensated for by 
the uniform turning effort on the crankshaft, and the re- 
duced range of temperature in each cylinder, neither of 
which considerations are of the very slightest moment in 
alocomotive. Now let ussee what Mr. Webb does on this 
point; he tells us that the cut-off in the low-pressure 
cylinder is at 75 per cent., and also that he prefers to work 
with the low-pressure engine in full gear, and do all the 
expansion in the high-pressure cylinder, thus using as 
little steam as possible. This is sheer nonsense, because as 
the cylinder ratio is 2 to 1, and the cut-off in the low 
pressure at 75 per cent., the initial pressure in the low- 
re apa cylinder is 66 per cent. of the terminal in the 

igh-pressure cylinder, and the expansion instead of 
taking place in the cylinder, where it would be productive 
of good work, is taking place in the receiver pipe doing no 
work at all. As to Mr. Webb’s objection to coupling rods it 
appears from his figures that the distance between the front 
and back drivers is 8 ft. 3in., and isonly so great because 
the leading driving axle is put a little forward to secure 
sufficiency of weight on both sets of drivers; however, 
even 8 ft. 3 in. is not a long coupling rod. Mr. Worsdell, 
who was Mr. Webb’s second in command at Crewe while 
the ‘*‘ Experiment” was being built, on being appointed 
locomotive superintendent to the Great Eastern Railway, 
at Stratford, there and then built an engine with a coup- 
ling rod 8 ft. 9 in., and a very good engine it is, so Mr. 
Worsdell evidently did not share his old chief’s horror of 
a long coupling rod ; besides there are hundreds of engines 
running every day in England and Scotland, on the 
Midland and other lines, with 8 ft. 6 in. rods, and travel- 
ling much faster than any of the North-Western engines 
without any trouble. So much for Mr. Webb’s paper, 
now for a fact ortwo. It is officially reported that on 
October 26, 1883, the ‘‘Compound,” driven by Hitchen, one 
of the picked men who worked the ‘‘ Experiment” for her 
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first year, ran through from London to Carlisle with the 
day Scotch express, weighing gross 204 tons, of which the 
engine and tender accounted for 62 tons; and burned 
29.46 Ib. of coal per mile, the water evaporated being 
8.5 lb. per pound of coal. The pushing engine used to 
help the ordinary engines with their load up the Shap 
incline, was dispensed with, and the engine did her work 
alone, running average 44.7 miles per hour. Some little 
time after the same engine,driven by the same man, made 
another special run, which has not been officially re- 
ported, for obvious reasons, It was arranged that she 
should take one of the Manchester, Shetfield, and Lincoln- 
shire fast trains from London-road, Manchester, to Ret- 
ford, and back, the road being exceptionally heavy, not 
so heavy as the Shap incline, perhaps, but longer pulls up 
and stops on a rising gradient. Well, she did get back 
certainly, but her performances showed that beyond a 
shadow of a doubt she would not do what the Manchester, 
Sheffield, and Lincolnshire engines do every day. I ad- 
vise ‘‘ Brazilian” to inquire from Mr. Webb why a com- 
pound engine with a tractive force of 104 1b. and boiler 
pressure of 150 lb. won’t start a comparatively light train 
from PenistoneStation towards Woodland without backing, 
and backing for half a mile or so before she would move for- 
ward at all, when ap engine of 100 lb. tractive force and 
140 lb. boiler pressure starts up the same bank with per- 
fect ease. Another example, in the autumn of 1884, the 
12.10 p.m. train from Euston, dueat Liverpool (Lime-street), 
at 4.40 p.m. was hauled by a compound engine, the ‘‘ City 
of Chicago” No. 366; she went right through and came 
back next day leaving Liverpool at 11.5 a.m., arriving at 
Euston at 3.30 p.m.; the train on alternate days 
being taken by Liverpool men with engines of the ‘‘ Pre- 
cedent” type. I frequently saw the ‘‘City of Chicago” 
leave Liverpool; her train weighing about 100 tons or 
less, not more certainly, and the spectacle must have been 
very disheartening to Mr. Webb if he was ever there to 
see it. The old coupled engine took her train easy enough, 
but I have been nine minutes from the first attempt to 
start until we arrived at Edge Hill, a distance of 1} miles 
of 1 in 97 of arise, with the compound engine, and the 
point to which I would direct ‘‘ Brazilian’s” attention to 
is this, whether the difference in the ability of the two 
engines to start up a hill is sufficiently accounted for by 
the engine with 104 lb. tractive force, and 150 lb. boiler 
pressure cutting off at 35 per cent. of the stroke, while the 
engine with 88 lb. tractive force and 140 lb. boiler pressure 
carried steam twice as far on the stroke. Personally I 
do not think it is, but supposing it is so, then the obvious 
solution of the difficulty is so to modify the cylinder 
ratio and point of cut-off in the high-pressure cylinder 
that the product of tractive force into mean pressure in 
each engine is equal, when each is running in full gear. 
On September 12, 1884, this same ‘‘ City of Chicago,” due 
in Liverpool at 4.40 arrived at 5.5, or 25 minutes late ; 
the train was somewhat heavier than usual, say, 170 
tons, owing to a large number of passengers for next day’s 
American steamer. She was blowing off freely when 
she arrived, and the driver was in a profound state of 
disgust, and told some one, presumably a station official, 
that he had burnt 63 cwt. of coal on the way, or 39 Ib. 
per mile, and good Welsh coal at that. Mr. Webb says 
his tenders carry 5 tons, and seeing how they are loaded 
leaving Euston compared with the empty condition in 
which it arrived in Liverpool, I quite believe the man’s 
tale. I cannot see that he was to blame; we must re- 
member that there only two compound engines sent to 
Camden Town, and there are a large number of express 
drivers there, so presumably he was considered one of the 
best. Latterly this engine was always allowed a pilot to help 
up the bank to Edge Hill, and then was taken off alto- 
gether, the trains being run by engines of the ‘ Prece- 
dent” class from both ends, the through man leaving Liver- 
pool at 12 noon instead of 11.5a,m. Now, Sir, the question 
naturally arises, Why have these engines been superseded ? 
Mr. Webb told the Mechanical Engineers and the Statis- 
ticians that they were a great success, and yet in two 
years and a half from the appearance of the ‘‘ Experiment,” 
the last of her class, and the first of a new one, appear 
simultaneously. He told the Statistical Society that, 
having had a vehicle taken off the limited mail, that is, 
her weight reduced from 168 to 155 tons, he can still main- 
tain the speed with one engine, and that one of the ‘‘ Prece- 
dent ” type, I presume, for I havefrequently seen this train 
on her way north with one of those engines. Now the 
new engines, ‘‘ Dreadnought” class, of which the one exhi- 
hited by Mr. Webb at the Inventories is a specimen, have 
30 in. low-pressure cylinders and 14 in. high-pressure 
cylinders, 2 ft. stroke, and 6 ft. 3in. driving wheels, that 
is to say, a tractive force per pound of mean pressure of 
144. Your correspondent ‘‘ Brazilian” should try to 
ascertain from Mr. Findlay if the passenger traffic on his 
road has so developed during the last two years as to 
justify such anincrease in the size, weight, and cost of 
their passenger engines. During these two years we have 
had cries of falling traffic returns, reduced dividends, and 
= economy. In ENGINEERING for May 1, 1885, the 
article describing the ‘‘ Dreadnought” says that the 
average train between London and Crewe is twelve 
coaches, or say 150 tons ; it has not varied much from that 
since 1880, a time when the compound locomotive was not 
thought of, or, at any rate, not commenced to build, and 
yet in two leaps Mr. Webb has gone from 36-ton engines 
to 43 ton, from 15 ft. of grate to 20ft., from a boiler pres- 
sure of 140 to 175, from a tractive force of 88 lb. to one of 
1441b., from a wheel base of 15 ft. 8 in. to one of 18 ft. Lin., 
and what for? Let ussee. On March 19, 1885, the ‘* Dread- 
nought” took the 10 a.m. Scotch express through to Car- 
lisle, doing the same workas the ‘‘ Compound” a year 
and a half previously, with this result, that she burnt 
29.2 lb. of coal per mile, against the ‘‘ Compound” 
29.46 lb., and evaporated 9.49 lb. of water per pound 
of coal, as against 8.45 lb, in the ‘‘ Compound,” so that 


had the evaporative efficiency of the “‘ Dreadno ai 
boiler been no higher than the “ Ousmane? c, 
would have consumed 82.7 lb. per mile, a perform 
ance very little, if any, superior to the ‘“ Praca: 
dents” doing the same work, and if there is any gain at 
all, it certainly is not due to the compound principle, re 
Webb says that, finding the ‘‘ Experiment” with 114 in, 
high-pressure cylinders was not sufficiently powerful, he 
increase her power by giving her larger high-pressure 
cylinders ; why did he not, on finding that the ** Compound” 
was not to be trusted on the Crewe and Carlisle section 
increase her power in the same manner, by still further 
increasing the high-pressure cylinder area. If the “Com. 
pound” class with 15in. high-pressure cylinders cutting off 
in full gear at 75 per cent. of the stroke, the low-pressure 
cylinder remaining as it is, the results would be somewhat 
marked. Firstly, the absolute power of the high-pressure 
engine to movea heavy train from a state of rest on a bank 
would be increased 33 per cent. ; secondly, the power of 
the locomotive as a whole would be largely augmented by 
retarding the equivalent cut-off in full gear to 50 per 
cent. ; and thirdly, the efficiency of the compound system 
would be increased by the small comparative fall of pres- 
sure in the receiver pipe. Mr. Webb evidently did not seo 
these things, or he would never have committed himself 
to such a step, such a completely unnecessary step, as the 
construction of the engines of the ‘‘ Dreadnought” type 
and taking his own words, and his own acts, I do not sea 
how we can escape the conclusion that in this matter he 
has certainly got out of his depth. I should like to see a 
simple engine with a boiler, grate, &c., and wheels as in the 
**Compound,” and two cylinders equal collectively in area 
to her low-pressure cylinder, that is 18% in, in diameter, 
and fitted with Joy’s gear, the maximum cut-off being 
just sutficient to insure her starting, and the wheels 
coupled. I have no hesitation in saying that had such an 
engine been tried on the North-Western road, the “ Dread- 
nought” would never have been thought of. Look at the 
simple engines of other companies. On the day I have 
_— that the ‘‘ City of Chicago” made her late run into 
aiverpool, Friday, Sept. 12, 1884, the Liverpool Midland 
express from St. Pancras arrived punctually at 5.10. It 
was drawn from Derby by a6 ft. 6 in. coupled bogie, built 
by Kitson, of Leeds, in 1876, 174 in. by 26 in. cylinders, 
boiler, grate, ‘&c., practically as in ‘‘ Compound” boiler 
pressure 140 1b., common link gear, and valves between 
evlinders. This engine ran the 914 miles from Derby to 
Liverpool, including a three-minute stop at Stockport to 
break up the train—a part being for Manchester—in two 
hours five minutes, during which time she climbed up to 
1000 ft. above the sea, on a gradient on which if the ‘‘ Com- 
pound” ever stopped she would never start again. And so 
we might go on ad nauseam. Mr. Webb has tried his en- 
gines on other companies’ lines ; let him try another man’s 
engine on his line. For example, borrow one of Mr. 
Patrick Stirling’s 8 ft. single-wheel engines, and keep the 
10 a.m. Seotch express back till 10.10 and join on the 
Liverpool and Manchester portions. Mr. Stirling’s engine, 
designed years before the ‘‘ Experiment,” years before Mr. 
Webb’s other child, the ‘‘ Precedent,” would run the com- 
bined trains to Crewe, easily pick up the lost ten minutes 
of the Scotchman, and make all the stops, and she would 
not ask for the Welsh coal supplied to Mr. Webb's 
engines. But I must hang on to Mr. Worsdell. He com- 
pounds by simply substituting a 26in. for his right-hand 
18in. cylinder, as large a one as he can get in with the 
same distance between cylinder centres as in the standard 
engine, and maintains other details as nearly as possible 
the same. Iam assuming, of course, that ‘‘ Brazilian” is 
familiar with Mr. Worsdell’s 7 ft. coupled engine, so will 
understand my references. There are at least two grave 
objections to a fair comparison with his standard engine. 
Firstly, that his tractive force is raised from 92 to 96.5; 
and secondly, the boiler pressure is raised from 1401b. to 
160lb. Joy’s valve gear is used and so arranged that both 
valves are linked up together, the maximum equivalent 
cut-off being about 37 per cent. Wesee here that when 
the valves are linked up to cut off at half stroke, there is 
no fall of pressure between the two cylinders, but that 
the low-pressure is doing much the larger share of the 
work. Mr. Webb says that engines compounded on the 
system of Mr. Mallet, which is Mr. Worsdell’s method 
with outside cylinders, are sure to be unsteady at high 
speeds, so if Mr. Webb is right in this point and in the 
coupling-rod question also, Mr. Worsdell’s engine ought 
to be a total failure ; but it is by no means so, although I 
maintain that just as good results can be obtained with 
the simple engine under exactly the same conditions of 
boiler pressure and tractive force. But I must stop. If 
— will publish this, and any one else will take it up, I 
ave plenty more to say on the subject. If not, I will 
only say one word of advice to ‘‘ Brazilian.” If you area 
locomotive superintendent, build a compound engine ; by 
so doing you may acquire fame. If, on the contrary, you 
are a railway director, get a locomotive engineer with no 
tendencies in that direction, for the whole thing is as yet 
quite in an experimental stage, and the men whose names 
are most prominently connected with the movement are 
by no means clear as to what they are doing. 
Yours very truly, 
September 2, 1885. ARGUS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your valuable paper of August 28, I see a letter 
signed ‘‘ Brazilian,” regarding the advantage of ‘‘ com- 
pound locomotives.” If the writer or any other gentle- 
man desirous to get some information regarding this 
question, will be kind enough to address himself to *‘ Mr. 
¥. Schichau, of Elbing, Prussia,” who has built these 
engines since 1880, and has at the present time several in 
construction, he will get any information he wants. ; 

The ‘ Koenigl. Eisenbahn-Direction der Ostbahn, in 
Bromberg,” is also certain to give upon inquiry the re- 

















Sept. 11, 1885.] 


ENGINEERING. 


253 








< Sooe 
sults of their experience during several years working of 
these compound locomotives. I may state that in all 
cases a saving of about 18 to 20 per cent. of fuel in com- 
jarison to ordinary locomotives has been attained. 
! I an, Sir, yours truly, 
R. Zrese. 

August 20, 1885, 

Sept. 1, 


LOCOMOTIVE FOR THE PAULISTA 
RAILWAY. 
To THE EpitTor OF ENGINEERING. 

Sir,—If not too late in the day, perhaps you will kindly 
insert a few remarks as to the locomotive made by Messrs, 
Diibs and Co, for the Paulista Railway Company, Brazil, 
described fully in your issue of July 10. 

I very much regret that, — to absence from town, 
ke., I did not see this number of ENGINEERING until afew 
days ago, or I certainly should have asked you at the 
time to allow me to correct certain inaccuracies in the de- 
scription of the ‘‘ most interesting trial” of the locomotive 
in question, on the 1 in 40 gradient of the San Paulo 
Railway against one of the locomotives belonging to that 
company. I ask this favour as the engines themselves— 
so similar and yet so different—and their performances 
on this occasion raise several points most interesting to 
the engineer, on which, perhaps, opinions may be elicited 
from some of your readers more qualified to write authori- 
tatively on locomotive work than I am. 

The two engines, in all that relates to tractive force, 
are identical, with the following exception: The Paulista 
(Diibs) engine has cylinders of 20in. diameter, the San 
Paulo (Avonside) has cylinders of 18in, diameter. 

It follows, then, that the tractive power of the two 
engines is respectively : 


St. Petersburg, 


: 20?7x 24 _ , _ 
Paulista, -_—" = 200lb. for each pound of effective 
pressure per sq. in. on pistons. 
2 yD 
San Paulo, 18 me =162lb. for each pound of effective 


pressure per sq. in. on pistons. 
Or at 120 1b. pressure on pistons : 


Paulista, 200 x 120=24,000 lb. tractive force 
San Paulo, 162 x 120=19,440 ,, “ a 


As to adhesive force: The Paulista is a tender engine, 
the whole machine in working order weighing 68 tons, 
of which 40 tons are carried on the coupled wheels, and 
5 tons on a two-wheel pony truck; the tender weighing 
23 tons. 

The San Paulo is a tank engine, weighing in working 
order 54 tons, of which 46 tons are carried on the coupled 
wheels, and 8 tons on a four-wheel bogie. 

(In your description of the San Paulo engine, the total 
weight of 54 tons was wrongly said to be carried on the 
coupled wheels, all mention of the four-wheel bogie being 
omitted). 

The adhesive power of the two engines, taking the 
maximum of 600]b. per ton on the driving wheels, is 
therefore 


Paulista 40 x 600 =24 000 Ib. i 

San Paulo 46 x 600=27,600 ,, \ adhesive power. 

It will be seen that in the case of the Paulista (Diibs) 
engine, no less than 28 tons, or, say, 41.2 per cent. of the 
total weight of the machine, is dead-weight not available 
for adhesion ; whilst in the case of the San Paulo (Avon- 
side) engine only 8 tons, or, say, 14.81 per cent. of the 
total weight of the machine is deadweight ; and that when 
the rails are very dry the maximum adhesive power of the 
Paulista engine is 24,000 lb., or ‘exactly the same as the 
tractive power of the engine with a pressure of 120 Ib. per 
square inch on the cylinder; whilst when the rails are 
very dry the adhesive power of the San Paulo engine is 
27,6001b., giving a margin of 81601b. over the tractive power 
of the —_— with a like pressure of 1201b. per square 
inch on the pistons. 

Query. Which is the better practice for an engine de- 
signed to haul heavy loads up an exceptional incline in a 
district subject to rain and fog, to have one with an exces- 
sive deadweight (41 per cent.), and not a pound of margin 
under the most favourable climatic influences, of adhesive 
over tractive force, or an engine with ample, not to say 
excessive margin, and a deadweight of only, say, 14.81 
per cent. of the total weight of engine? 

Of course it would be impertinent in me to qualify any 
locomotive built by Messrs. Diibs and Co. as ill-designed ; 
still there can be no doubt but that, all essential con- 
_ ditions being equal, the load which any two well-designed 
engines should take up a given gradient would be in the 
ratio of the squares of the diameters of the cylinders, 
which in the present case is as 400 (202) is to 324 1(18?). 
But the result of the trial on the incline of 1 in 40, on a 
“beautifully fine day with very dry rails,” shows that both 
engines took upan equal gross weight of 2784 tons. Now 
a simple rule of three sum would show that if the 18-in. 
cylinder took up this load, then the 20-in. cylinder should 
have taken up 344 tons (324 : 278} : : 400 : 344), or 65 tons 
more than the load taken with considerable brag! But 
this would be quite impossible for the Paulista engine to 
do as its calculated gross load with 24,000 lb. adhesion ; 
the utmost possibly attainable with the engine is not 
more than 280 tons, or within 2 tons of the load actually 
taken up. 

The 20-in. cylinder engine could therefore, under no 
condition whatever, take up one wagon more than was 
taken up by the 18-in. cylinder. How then can it be said 
that the results of the trial were in favour of the Paulista 
(Diibs) engine? On the contrary, it seems to me to have 
been nothing short of a triumph for the San Paulo loco- 
motive ; for it is indeed a marvellous performance for an 





18 in. by 24 in. cylinder engine to take 2784 tons gross 
weight up an incline of 1 in 40 and 2200 yards long! 

In conclusion, I doubt whether many of your readers 
will agree with the ‘‘ deduction drawn from this interesting 
trial, viz., that the Paulista engine had ample adhesion 
for the work to be done.” With its large cylinders, 20 in. 
by 24 in., it ought to have been able to do more work, i.e., 
take up a heavier load, under the given conditions, than 
the San Paulo engine with 18 in. by 24 in. ; and there can 
be no doubt but that under less favourable conditions, 
that is, in ‘*‘ misty weather,” with rails not dry, even with 
sand, this engine would “not have had ‘‘ample adhesion 
for the work to be done,” and would compare unfavour- 
ably with the San Paulo engine. 

But you will agree with me that such isolated trials are 
practically useless, and indeed misleading. The only 
result that I can see in the trial under consideration was 
to show that, other factors being equal, a 20-in. cylinder 
engine did no more work than an 18 in. cylinder engine. 
It certainly was not necessary for Mr. Hammond to order, 
Messrs. Diibs and Co. to manufacture and send out to 
Brazil to test by trial whether such an engine could haul 
its calculated load up a steep incline, much less whether 
it could take up as heavy a load as an engine with cy- 
linders 2 in. less in diameter ! 

The San Paulo engine was designed for special work 
under special conditions, and whatever may be its defects 
it answers its purpose admirably. 

I speak from intimate knowledge of the locality when I 
state that on the tunnel incline in question the weather is 
never to be relied upon, and I have often passed down in 
heavy mist, returning in bright sunshine, and vice versd. 
The only fair trial would be for two engines to work 
against each other for a week or a fortnight, and I venture 
to assert that the smaller engine would, on the average, 
equal if not beat the performance of the larger, in which 
case—well, I leave the inference to your readers. 

I am your obedient servant, 
. M. Fox, 
Consulting Engr., San Paulo Railway. 
Westminster, September 2, 1885. 








WATER METERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—I appeal to your sense of fairness and trust you 
will allow me space to correct a few errors made by Mr. 
George Kent in his reply to my letter to you on the above 
subject. 

This gentleman asserts that the water meter exhibited 
by him received the only medal, but according to the 
official list of awards published in the London Gazette— 
which is my authority—two meters received medals, 

Mr. Kent accuses me of not having examined his ex- 
hibit before writing to you ; the fact is, that I did care- 
fully examine his water meter, but it does not follow that 
I class it in the division of ‘‘ inferential” meters by naming 
it a ‘‘ rotary” meter. 

Then again he refers to human nature ; as far as I am 
concerned I beg to assure him that it is possible for me to 
appreciate and admire whatever good I may find in the 
achievements of rivals and opponents. 

If he will assist me in my endeavour to have a public 
and fair—but searching—testing of water meters so as to 
establish a certain standard, he will at the same time be 
able to prove the merits of his meter and perhaps, also, 
that I have just reasons to complain of the arbitrary way 
in which the jury of the International Inventions Exhibi- 
tion made their awards for this class of instruments, 

The insertion of the above will obtige, Sir, 

Your obedient servant, 
J. A. Mutter, C.E. 

6, St. Paul’s Churchyard, E.C., September 9, 1885. 








THE GARDNER MACHINE GUN. 
To THE EpiTor or ENGINEERING. 

Stmr,- We note your issue of August 14th, giving cuts 
and description of our machine gun. We are under 
many obligations for the pains you have taken in so doing, 
and we would be still further obliged if you would state, 
for the benefit of your readers, a few facts in the case 
which we hereafter mention. We are fully confident that 
after you understand the whole matter you will be induced 
to change the opinion as expressed at the close of your 
article. 

The United States Ordnance Committee did not con- 
sider the failures of any importance, inasmuch as they 
could in no way or manner be chargeable to the system 
of the gun, but to the fact that the mechanism was not in 
perfect order. While the experiments which you chronicle 
were being conducted at Sandy Hook there were two 
kinds of ammunition used ; one the regulation solid head, 
the other a folded head experimental cartridge, seven 
years’ old, now obsolete. 

Please note the fact that all mishaps occurred when 
firing the old ammunition. We will state that the gun 
used was not our standard pattern, but a light weight, ex- 
perimental one, that had previously fired something over 
16,000 shots without a failure of any kind. The gun had 
been from our works at least six months, and had been 
subjected to various kinds of experiments (we know not 
what). It was presented for trial in the same condition as 
we found it, with no other inspection than simply looking 
at the parts. The cause attributed to the failures was, 
that the extractor in the left-hand lock had become worn ; 
close examination revealed the fact that it was never 
properly tempered. The gun was withdrawn, and the 
simple matter of retempering the extractor obviated all 
the difficulties. Nineteen hundred rounds of ammunition 
were then fired (not mentioned in Government record) 
without a mishap of any kind, and the gun again pre- 
sented for trial. 








The Ordnance Committee plainly state that after the 
extractor was repaired, ‘‘ No obstruction in the firing 
ensued.” 

The rapidity trials were resimed with the old ammu- 
nition, and the “‘ expert” simply turned the crank during 
two series of firing; the gun was served in every particular 
by the Ordnance hands during the trials. 

In our opinion the most sceptical person would be con- 
vinced that the system is all that can be desired if he 
would carefully read the report of Colonel E. B. Willis- 
ton, which is appended to the last page of our pamphlet, 
Thesaid colonel has had a battery of the guns in what 
would be called active service for four years. Comment 
is unnecessary ; the report speaks for itself. 

We will quote from the report of the Chief of Ord- 
nance, U.S.A., to the Hon. Secretary of War, 1884, 
page 6 (Machine Guns): ‘‘The improved Gardner gun 
descriked in the report of the Chief of Ordnance for 1880, 
has this year been subjected to further trials at the proving 
ground, under supervision of the Ordnance Board. The 
conclusions of the Board (see Appendix 19) are very 
favourable to the gun, which is pronounced to be light, 
compact, and simple in its strueture, and to compare 
favourably with the Gatling gun in everything except 
rapidity of fire. The device for feeding is admirable, and 
the pasteboard box for containing the ammunition of the 
infantry can be easily adapted for use with this gun, 
which is a great advantage for machine guns designed 
to co-operate with infantry fire. The Board has recom- 
mended that some of the guns be procured for service.” 

In conclusion allow us to extend a cordial invitation to 

ou or any of your representatives to visit our works at 
Hartford. Conn., U.S.A., and examine even the little gun 
with its black record, for we still have it 1n our possession, 
and we will furnish you with all the ammunition you 
may wish and put the gun at your service, that you may 
be convinced that the improved Gardner gun is reliable, 
and al] that we represent it to be. 

Very truly yours, 
Tue Piatr aND WHITNEY CoMPANY. 

Hartford, Conn., U.S.A., August 28, 1885. 








THE IRON AND STEEL INSTITUTE. 
To THE EpITOR OF ENGINEERING. 

Srr,—Having only just returned from a visit to 
America on behalf of the Patent Shaft and Axletree 
Company, Limited, I was unable to be present at the 
Glasgow meeting of the Iron and Steel Institute, and 
therefore could not reply in person to Mr. Edward 
Williams’ question alluded to in your report. 

Mr. Riley truly stated that arrangements had been 
designed at Landore during his time to take the metal 
from the blast furnace in a molten state direct into the 
Siemens furnaces, and I was much surprised on taking 
charge of the steel works to find that this had never 
actually been done. An elevated road to take a ladle 
carriage was shortly afterwards constructed, and the ex- 
periment tried on a working scale, with the happy result— 
if I remember right—that as much as two hours would 
sometimes be saved in the complete conversion of a 
charge. Certainly a considerable economy of time was 
always effected. 

It was, however, found that owing to the impossibility 
of testing the metal, inferior charges would occasionally 
be introduced into the Siemens furnaces, resulting in steel 
worthless for the intended purpose. The seriousness of 
this difficulty will at once be appreciated by all steel- 
makers, and when it is added that the blast furnaces were 
under the control of a separate company and another 
management, the fact that the process had at last to be 
discontinued is not surprising. 

Yours very truly, 
F. J. R. CaRvLta. 
Swansea, September 7, 1885. 








EXPERIMENTS WITH AIR CURRENTS. 
To THE EpiTor OF ENGINEERING. 

Srr,—If Mr. Moy will again read my letter of August 
28 he will find ‘‘that ‘lift’ means the weight lifted, in 
addition to the weight of the supporting surface,” there- 
fore, in making any calculation based on my experiments, 
the weight of the supporting surface should not be con- 
sidered, 

With regard to Mr. Moy’s calculation of the total 
weight of machinery and fuel required for a voyage of 
1000 miles, at a speed of 150 miles an hour, I think, con- 
sidering no one has yet made an aérial voyage by 
mechanical means of ten yards, that it is rather prema- 
ture. But if, instead of 1000 miles at 150 miles an hour, 
we take 10 miles at 27 miles an hour, we shall tind the 
problem very much easier to solve, and when this has 
been done we can then turn our attention to higher speeds. 

I notice in your last issue a letter from Messrs. 
Ahrbecker and Son, in which they state that, with their 
specially designed steam machinery, the weight does not 
exceed 181b. per actual horse power. With this propor- 
tion of power to weight, aérial navigation can be easily 
accomplished. The calculation is as follows : 1000 1b. sup- 
ported, and driven at a speed of 39ft. per second, will 
require 7 horse-power. To obtain this a 10-horse engine 
must be used, weighing 180 1b. ; water and fuel for twenty 
minutes, 120]b. ; total, 300lb. There will then remain 
a lift of 7001b., which is more than enough for one man, 
the body of machine, propeller, &c. 

Yours truly, 
Horatio PHILLIPS. 

Chapel-street, Park-lane, W., September 9, 1885. 





Coat In Spain.—The imports of coal into Spain last year 
amounted to 1,342,029 tons. The corresponding imports 
in 1883 were 1,265,374 tons, 
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FOREIGN STATISTICS. 
A ‘SratisticaL Abstract for the Principal and 
other Foreign Countries” is a title of the most com- 
prehensive description, and the eleventh annual 
publication of this nature which has recently been 
issued by the Board of Trade bears out the promise 
of its announcement. it consists of nearly 300 
pages, filled with tables in which serried columns of 
figures are displayed in closely-printed array. To 
attack this host of statistics in anything like com- 





plete detail would naturally be a work beyond our 
powers ; but we may with advantage skirmish on 








the outskirts of the mass, picking out facts here and 
there as they most relate to our more particular 
province. In the mean time we may state that the 
work is one which few men engaged in the ordinary 
business of this manufacturing and trading nation 
could not gather useful information from, and the 
volume would doubtless have a large sale were it 
more widely known. 

The book very properly begins with a table of the 
English equivalents to the foreign weights and 
measures used, together with the corresponding 
values for foreign moneys. Following this we have 
a large folded sheet giving the area and population 
of each country. The Russian Empire heads the 
list with a total population of 98,356,105 persons, 
and an area 8,377,060 square miles, or about 11.7 
persons per square mile. Of these numbers, 
83,659,351 persons are Europeans and 14,696,754 
Asiatics. 

In all Germany there are 45,234,061 persons, the 
extent of territory being 208,641 square miles ; this 
equals 216.8 persons per square mile. Going next 
to France we find a population 37,672,048 in num- 
ber spread over an area of 204,031 square miles, or 
just 184 persons per square mile. With regard to 
population France stands alone amongst the nations 
in showing no increase in numbers during the period 
treated of, her total being for 1861, 27,446,313, and 
1871, 36,102,921. The figures for the other chief 
European countries may be briefly given as follows: 
Austria, area 115,794 square miles, population 
22,144,244 ; Hungary 124,402 square miles, popula- 
tion 15,738,982 ; Italy 114,377 square miles, popu- 
lation 28,459,628 ; Spain 195,716 square miles, 
population 16,634,345 ; Belgium 11,370 square 
miles, population 5,520,009 ; Sweden 170,661 square 
miles, population 4,603,595 ; and Holland 12,515 
square miles, population 4,012,693, Other countries 
have populations as follows: Portugal 4,348,551, 
Switzerland 2,846,102, Greece 1,653,767, Norway 
1,928,000, Denmark 1,969,039, and Bulgaria 
2,007,919. The United States has a territory of 
3,580,242 square miles, and 50,155,783 inhabitants ; 
which equals 14 persons per square mile. The most 
densely populated country in Europe is Belgium, 
where there are 487 people to each square mile of 
country, but this average is exceeded by Egypt, 
where 529.4 persons swarm on every square mile of 
territory. In the United Kingdom we have more 
room, there being only 288.5 persons on each square 
mile. Of the European countries Norway is the 
most sparsely populated, having only 15.6 souls per 
square mile, alittle above the United States average. 

Having given the preliminary figures the report 
goes on to deal with various industrial statistics of 
the countries noticed. We have first several pages 
devoted to the shipping records for the period 
1873 to 1883. The tonnage of steam and sailing 
vessels belonging to different nations is given. 
This subject has been frequently noticed of late, 
but we may here repeat some of the leading figures. 
The United Kingdom owned in 1883, 24,675 vessels, 
the total tonnage being 7,242,216 tons. In number 
about one-third, and in tonnage rather more than 
half was due to steam vessels. Ten years pre- 
viously we owned nearly 900 more vessels, but the 
tonnage was 5,805,162, and of this only 1,713,783 
tons were in steamers. The increase in steam 
tonnage during the eleven years has therefore 
been over 2,000,000 tons. The United States 
had in 1883 nearly 3,000,000 tons of shipping 
“enrolled and licensed,” and of this almost 
1,250,000 were in steam vessels. The increase 
in steam vessels has been over a 1,000,000 tons 
since 1873, but there had been a considerable de- 
crease, over 250,000 tons, on the total (steam and 
sailing) since that date. France comes third in 
importance, and here we find 15,222 vessels with a 
tonnage of 1,003,679 tons ; out of which we have 
895 vessels with a total of 467,488 tons due 
to steam. In 1873 the total (steam and sail- 
ing) tonnage was somewhat higher, but only 
185,165 tons (516 vessels) were accounted for in 
steamers. Germany has a larger total tonnage than 
France, but there are fewer steamers. This country 
owned, in 1873, 3712 sailing vessels, with a tonnage 
of 894,778 tons, and 603 steamers, amounting to 
374,699 tons; or a total (steam and sailing) of 
1,269,477 tons. In 1883 the steam tonnage was 
167,633 tons, and the full total (steam and sailing) 
1,033,725 tons. Norway has a large fleet of sailing 
craft, amounting to 7459 vessels, with a tonnage of 
1,454,709 tons. The steam vessels are 436 in 
In 1873 the steam 
Italy owns 7471 vessels, 


number, and 92,084 tons. 
tonnage was 41,166 tons. 





with a tonnage of 973,333 tons. Of this 201 are 
steamers, the tonnage being 107,472 tons. The 
figures quoted of other countries are comparatively 
unimportant. Holland has 797 vessels, with a total 
of 309,764 tons. Of this 96 vessels are steamers, 
contributing 101,667 tons to the total. A table is 
given of the total amount of import duties collected 
in the various countries during the eleven years, 
from which we quote the following : United States, 
43,883,0001. ; United Kingdom, 19,683,000/.; France, 
13,192,000/. ; Germany (year 1882). 10,461,000). ; 
Italy, 6,313,000/. ; Spain, 3,975,000/. ; Argentine 
Republic, 3,971,000/. ; Austro-Hungarian empire 
(year 1882), 3,774,0001. ; China, 3,723,000/. The 
Russian returns are only made up to 1881, when 
the amount was 8,887,0001. 

A large section of the book is taken up by tabu- 
lated lists of the several articles imported and ex- 
ported by the different countries with their quantities 
and money values duly set forth in the weights 
and currencies of the various countries. We find in 
European Russia that the total imports for the year 
1882—the last made up—amounted in value to 
82,074,000/., whilst the exports during the same 
period were 93,531,000/. In the former category 
nearly 1,000,000/. sterling were expended in pur- 
chasing agricultural machinery from abroad, this 
being the largest total of any previous year except- 
ing 1881 ; about 3,000,000/. were spent in chemicals 
and drugs from abroad, about 2,500,000. in coal 
and coke, over 2,500,000/. in engines and ma- 
chinery, over 1,500,000/. in unwrought iron, about 
2,000,000/. in wrought iron, about 24,000/. in iron 
rails, over 250,000/. in steel rails, and about 330,000/. 
were spent on steel other than rails. Nearly 500,000/. 
was paid to foreigners for petroleum and mineral oils, 
in spite of the inexhaustible supplies on the Caspian 
and nearly 3,000,000/. for oils other than mineral. 
For imported rolling stock only a small sum was 
spent, not 6000/. in all. This item in 1878 amounted 
to something approaching 1,500,000/., since which 
time it has rapidly decreased. Previously to that 
year it had never been less than from 300,000/. to 
400,000/. Imported steel rails have also shown a 
large reduction of late years; in 1877 the total 
value being considerably over 4,000,000/. against the 
250,000/. in the last returns. How far this may be 
due to the less quantity laid, and how far to the 
increase in home production, we are unable to say, 
but certainly the Russians have been devoting their 
energies greatly to this class of industry of late 
years. The remainder of the total is made up by 
dry goods, wine, and other produce. Amongst the 
exports, corn heads the list with a total value of 
about 54,000,000. Next to this comes in the 
following order, flax, linseed, wood, hemp, living 
animals (except horses), wool, and other produce ; 
finished articles of manufacture bearing a small 
proportion. The imports of Germany during 1883 
amounted to a total of 163,185,000/. ; the following 
articles making up the amount in the order of im- 
portance following: rain and flour 19,553,6001., 
raw cotton 10,400,100/., raw wool 10,006,600/., 
yarns, animals (except horses), raw silk, and other 
produce are the chief of the remaining items. 
Locomotives and boilers were purchased to a value 
of 11,2501., whilst other machinery amounted to 
1,122,550/. Metal wares accounted for 1,202,600/., 
and pig iron for 742,000/. of the grand total of im- 
ports. The imports in machinery generally have 
steadily increased for some years past. The total 
exports for the German empire during the same 
year amounted to 163,610,000/. Sugar heads the, 
list with a total of 10,435,650/., manufactured wool 
next, 9,007,300/., silk manufactures, 8,016,600). ; 
pig-iron was sold to the value of 78,500/., unwrought 
iron produced 5,626,450/. ; iron rails, 868,950/. ; and 
machinery of all kinds, 3,280,300/. In France the 
total imports for the year 1883 amounted to 
192,174,000/., the totals for the various years 
showing a steady decrease since 1880, when the 
maximum total of 201,328,000]. was reached. 
From 1873 up to that date (1880) there 
had been a fairly steady increase, and since 
then there has been an equally steady decline. 
The total for 1883 is, however, considerably 
larger than that of any year previous to 1880. It is 
a significant fact that the largest sum paid by France 
for imported articles during 1883 appears under the 
heading of wine, 8,981,000 hectolitres of a value of 
376,623,000 francs, or over 15,000,000/. sterling. 
The importation of wine has increased immensely 
during the last ten years, the value due to this item 
being in 1875 under 14,000,000 francs. About 
15,000,000/. sterling were paid for grain and flour, 
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about 13,500,000/. for raw wool, over 12,000,000. 
for raw silk, and over 8,000,000/. for raw cotton. 
These are the principal items, but ranged next to 
them in amount are hides and skins, animals (except 
horses), coaland coke, and oleaginousseeds. The other 
items are all under 4,000,000/. sterling, excepting 
common timbers, which amount to over 8,500,000I. 
sterling. Considerably under2,000,000/. (93,013,000 
francs) were spent in machinery, but this has been a 
steadily increasing item of import since the first 
year (1873) recorded, the amount at that time being 
a little over 1,000,000/. sterling. Turning to the 
exports of France, we find for 1883 a total value of 
138,075,000/., this being a smaller total than has 
been reached since 1880. It has been exceeded in 
the years 1873, 74, °75, "76, ’80, ’81, ’82. In 1875, 
when the largest total was reached, the value 
of goods exported amounted to 154,904,000I. 
The smallest total was in 1878, when the figures 
were 127,188,000/. Amongst the principal de- 
scriptions of articles enumerated, we tind silk— 
raw, waste, and manufactured—about 18,750,000/., 
wool manufactures about 14,750,000. sterling, 
wine under 9,500,000/., or precisely 236,501,000 
francs, so that in 1883 France imported wine 
to the value of 140,122,000 francs over that 
which she exported. The exports of wine have 
shown a decrease of about 21,000,000 francs since 
1879, and the year 1883 only exceeds 1874, ’76, 77, 
and ‘78. In the Austro-Hungarian empire the 
imports for 1883 amounted to 62,489,000/. From 
the years 1873 to 1879 there was a decrease in 
amount, the figures being about 55,000,000/. and 
58,000,000/. respectively ; after that there was an 
increase up to 1882, when the maximuin total of 
65,417,000]. was reached. The following articles 
contribute most largely towards the total, namely : 
Raw cotton, 5,322,400/.; raw wool, 3,846,4001. ; 
grain, 3,743,900/. ; coffee, 2,791,500/. ; hides and 


skins, 2,155,400/.; and animals, rather over 
2,000,000/. Coal and ccke amount to a little over 


1,000,000/., and machinery 1,596,100/. The total 
exports for Austro-Hungary were in 1883, 
74,992,0001., which is a higher total than that of 
any previous year, 1882 alone excepted—-indeed 
the exports from this country show on the 
whole a steady but considerable rise since 1873, 
when the total was 42,361,000/. The principal 
item is grain, 8,938,600/. ; next to this we have 
sugar and molasses a little over 7,000 000/., then 
common wood 6,250,0001. After these again we 
have the following: animals, 5,313,5001. ; flour, 
3,137,900/. ; wool manufactures, 2,623,500/. ; wool, 
2,478,0001.; glass, 2,153,000/., and leather or 
leather wares, 2,121,2007. Coal and coke amounted 
to about 1,500,000/., and iron and iron wares, 
1,175,800/. In Holland we find a total of 86,811, 0001. 
to be the value of the imports for 1883, there having 
been a steady annual increase of imports since the 
first year treated of (1873), when the total was 
55,293,000]. Grain, including wheat, barley, and 
rye shows the largest total, being 9,672,916/. for 
1883. Coffee is next in importance, with nearly 
4,750,000/. sterling. Iron bars, hoops, and plates, 
amounted to almost 4,500, 0001. , iron wares, including 
nails, and wire to close upon 3,750,000/., and pig 
iron to over 2} millions. Steam engines were im- 
ported for the same year to the value of a little over 
1,000,000/. sterling, raw cotton 2} millions, and 
coal was under 3,000,000. The iron imports were 
considerably under the total for last year, which 
amounted to nearly 12,000,000/. The year 1881 was 
also a little better than 1883, but with this ex- 
‘ception there has been a fairly steady increase 
in the annual totals under the heading ‘‘ iron” 
since 1873, when the total was rather less than 
5,250,000/. The latter year was, however, an 
exceptionally heavy one for pig iron, the maxi- 
mum total recorded, nearly 3,000,000/., being 
then reached. The steam engine imports also show 
a steady increase from 1873, when they were valued 
at not quite 300,000/. The exports for Holland in 
1883 amounted in all to 56,947,000]. which may be 
compared with a total of 41,583,000/. for 1873. 
The total of 1883 has only been execceded by 
that of the previous year, which was about 
5,500,0001. greater; with this exception there 
has been a continuous increase during the 
whole period treated of. Next to grain, over 
6,000,000/. sterling, butter has the largest total, 
about 2,500,000/., closely following which come 
coffee and Peruvian bark, and immediately after- 
wards, sugar with nearly 2,500,000/. Cotton manu- 
factures amounted to 1,250,000/., and cotton yarn to 
over 1,500,000/. Pig iron was exported to the 





extent of over 2,000,000/., iron in bars and rods 
amounted to over 2,250,000/., and iron wares to 
nearly 1,750,000/. The excess of imports over ex- 
ports in iron amounted to just over 41,000,000 
guilders, or rather less than 3,500,000/. sterling. 
Over 2,000,000/. of this is accounted for under the 
heading ‘‘ bars, hoops, and plates,” and about 
1,000,000/. by ‘‘ wares, including nails and wire, &c.” 

The imports into Belgium for 1883 amounted 
to 62,085,000. From 1880, when the imports 
amounted to 67,500,000/., there has been a steady 
decline, but up to that year there had been a fairly 
regular annual increase, dating from 1874, when the 
total was 51,699,000/. ; the previous year, 1873, 
was about 3,250,000/. higher. Grain here again 
heads the list, the total imports for the year being 
over 11,000,000/. sterling in value. The next item 
in importance is vegetable fibres, over 3,500,000/., 
after which we have wool, hides, oleaginous seeds, 
wood for building, resins and bitumens, raw cotton, 
coffee, metals and minerals (except iron, copper, 
tin, and coal), and iron ores and pig iron. The 
two latter in 1883 amounted in value to 31,560,000 
francs or about 1,250,000/. sterling. Under this 
heading the amount has steadily increased in quan- 
tity during the period treated of in the report, 
from about 9,000,000 tons in 1873, to nearly 
double that quantity in 1883. In money value, 
however, there has been on the whole a de- 
cline showing how enormously the price of the raw 
material of the iron industries has fallen in the 
period specified. Metals and minerals (except iron, 
copper, tin, and coal) were imported to the value of 
1,590,840/. during 1883, this being a total consider- 
ably below the average. In exports we find the 
total for 1883 to be 53,725,000/., this being the 
maximum reached since 1873, when the total was 
43,343,000]. Grain of all kinds is the principal 
item with a value of nearly 4,000,000/. Coal 
and coke account for 3,400,000/. Wrought iron, 
wire, rails, &c., were exported to the value of 
1,900,000/., and here again we find a considerable 
decline in value over many of the previous years, 
although the total weight is considerably higher 
than had been before reached. Machinery—an 
item that does not appear in the imports—was 
exported from Belgium during 1883 to the value 
of about 2,900,000/., an amount that was ex- 
celled in 1882, otherwise there has been a fairly 
steady increase since 1873, when the total was 
rather under 2,000,000/. Wool, yarn, flax, raw 
hides, and sugar are items of considerable im- 
portance ; glass wares were exported to the value of 
over 2,750,000/. and unwrought zinc to the value of 
1,444,000/. 

Taking the other countries in the order given in 
the report, we find Norway imported in 1883, goods 
to the value of 8,962,000/. and exported to the extent 
of 6,452,000/. during the same period ; Sweden in 
1882 imported to the extent of 16,293,0001., the 
corresponding exports amounting to 14,095,000I. ; 
Portugal (1883), imports 7,911,000/., exports 
5,233,000/. ; Spain, imports (1882) 31,030,000/., 
exports 30,331,000/. ; Italy (1883), imports 
51,448,000/., exports 47,264,000). The other 
European countries are either not given in values 
or are unimportant ineamount. 


ELECTRIC SMELTING. 

AN interesting article in a recent number of the 
New York Engineering and Mining Journal gives an 
account of the methods used by the Cowles Electric 
Smelting and Aluminium Company, of Cleveland, 
Ohio. 

So much has already been done which opens up a 
great prospect for the future of electric metallurgy, 
that there are already many people who speculate 
on the possibility of a day to come when all smelt- 
ing operations, as at present known, shall have dis- 
appeared, and been replaced by electric methods, 
not only in the ‘‘ wet” way, in which so much is 
already being done by electrolytic processes, but 
also in the ‘‘dry” way of direct reduction from 
ores, &c. We certainly seem at present very far re- 
moved from any such transformation of our metal- 
lurgical industries, at all events those dealing with 
the commoner and cheaper metals, but he would be 
a bold man who should say that the change will not 
come, and that enormous supplies of electric power 
may not some day be obtainable so cheaply that 
metallurgy may be carried on wholly by that means. 

It appears that the Cowles Company are already 
carrying on electric smelting commercially, though 
only dealing with comparatively high-priced speciali- 
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ties. Nevertheless, their methods may eventually 
show the way to larger operations of the same kind, 
The Cowles process consists in introducing into the 
circuit of a very powerful electric current, a body 
of some granular material of low conductivity. By 
reason of the resistance thus caused, the granular 
material becomes heated to incandescence. The 
material to be acted upon is mixed with the 
body of granular resisting material, and becomes 
subjected to the enormous heat produced. The 
material used as the resistance medium is, in 
practice, electric-light carbon coarsely pulverised, 
but other substances may be used. The process 
appears to be employed at present, commercially 
only in the production of aluminium, its alloys, and 
silicon bronze, which the company produce in con- 
siderable amount and at lower prices than ever be- 
fore offered. It is stated that aluminium can be 
thus reduced direct from alumina and from some of 
its ores, and that calcium, magnesium, &c., and 
silicon can also be directly reduced, 

Illustrations are given showing the method of 
applying the process in actual practice. One form 
of apparatus, for instance, is proposed for reducing 
zine ores, though it does not seem to be stated that 
this could be done commercially at present, A re- 
tort, made of silica, is embedded in powdered char- 
coal in a brick chamber. The end of the retort in 
the chamber is closed by a plate of carbon, and the 
other end of the retort, opening out at one end of 
the chamber, is stoppered by an inverted graphite 
crucible, which fits into the mouth of the retort 
and projects some way into it. The positive wire 
of the dynamo machine is connected to the carbon 
plate, and the negative wire to the graphite crucible. 
The retort is packed with a mixture of suitable zinc 
ore and granular carbon, but not quite full, a small 
space being left all along the top of the charge. 
After the joint round the plumbago crucible is 
properly luted, the current from the machine is 
turned on. The mass in the retort becomes incan- 
descent, the intensely heated carbon acts on the 
zine ore and reduces the metal, which is volatilised 
by the heat. A small hole in the plumbago crucible 
allows the zinc vapour to pass out of the retorti 15> 
the crucible, which acts as a condenser. 

A form of furnace for reducing non-volatile 
metals (it is used for producing aluminium, c.) 
consists simply of a space inclosed by firebrick walls, 
bottom, and a slab to cover it. Two carbon plates 
are placed in the space so inclosed, at a suitable 
distance from one another. The plates are smaller 
than the space, and rest on a bed of closely-packed 
fine charcoal. They are also surrounded at the 
sides, and covered over the top, by a similar pack- 
ing, but between the plates comes the mixture of 
granular carbon and material to be reduced, so that 
when all is ready for action we have the centre of 
the box, between the carbon plates, occupied by a 
core of this mixture, and packed all round with tine 
charcoal. The wires are connected to the carbon 
plates as before, and the current passed. The 
packing of charcoal confines the heat most effectually, 
and protects the plates from combustion. The 
covering slab has holes in it for the escape of gases 
produced. The plant now possessed by the com- 
pany is capable of turning out daily 801b. of 
aluminium bronze containing 10 per cent. of 
aluminium, which is stated to be more than the 
producing power of all the other plans at present 
existing. The quantity of silicon bronze that could 
be produced is 1201b. per day ; but arrangements 
are being made to turn out a ton of bronze per day, 
and offers have been made by the company to 
supply these materials at prices considerably below 
the present ones, which are already lower than any 
which obtained before this company commenced 
operations. 


THE WEATHER OF AUGUST, 1885. 

THE weather of August may be described in 
general terms as fine and dry in England, season- 
able in Ireland, dry and cloudy in Scotland. The 
mean atmospheric pressure and temperature at 
extreme positions of the British Isles, to which the 
Isle of Man is central, were as follows: 
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These results show that the mean atmospheric 
pressure exceeded the normal most in the north, 
west, and central districts, and that it was very uni- 
form, but slightly less in the east than in the west ; 
and, accordingly, the resultant of the daily general 
directions of the winds is N. by E., whereas the 
normal resultant is W. In correlation with the 
prevalent winds the mean temperature was below 
the normal, as much as 4 deg. in the north. 

The distribution of rain in frequency and amount 
is roughly represented by the following results : 





Places. Rainy Days. | Amount. Pag onl 
x in. in. 
Sumburgh | 17 1.93 below 1.56 
Scilly .. is 13 1.78 (0.85 
Valencia we | 15 4.12 »9 ©6=—«O. SB 
Yarmouth } ll 0.89 » 1.87 


These results show a general deficiency of rain 
and few rainy days, although in Ireland the amount 
was only comparatively a trifle below the average. 

The period from the Ist to the 7th was charac- 
terised by north-easterly winds and cloudy sky ; 
that from the 8th to the 12th, by south-westerly 
winds and rainy weather ; that from the 13th to the 
17th, by north-westerly winds and fine weather ; 
that from the 18th to the 31st, by north-easterly 
winds and fine weather. On the 5th, 8 a.m., a 
barometric depression had its centre in Cardigan 
Bay, and it travelled to S.W., attaining latitude 
49deg., and longitude 7 deg., by the 6th, 8 a.m. 
A barometric depression travelled in an E.S.E. 
direction over France on the 29th, causing violent 
gales and heavy rains in all parts of that country, 
and strong N.E. winds or moderate gales in the 
south and south-east of England. Thunderstorms 
were not frequent and occurred chiefly in England, 
though on the 6th they were experienced in all 
parts. The highest temperature, 83 deg., was re- 
corded at Southampton on the 16th; the lowest. 
31 deg., at Penrith on the 29th. _ Barometric pres- 
sure attained 30.3 in. on the 14th, and 29.0 in. on 
the 10th. At Seaham 2 in. of rain, and at Shields 
1.7 in., were reported to the 5th. 

The duration of clear weather has been estimated 
to have ranged between 5 days in the east and 10 in 
the south district ; while overcast weather ranged 
between 3 in the south and 15 in the north. The 
duration of bright sunshine, estimated in percen- 
tage of its possible amount, during the four weeks 
ending with the 3lst, was 37 for these islands 
generally, Channel Isles 59, south-west England 
50, south Ireland 43, south England 41, central 
England and north Scotland 36, east Scotland 35, 
east England 34, west Scotland and north-west 
England 32, north Ireland 25, north-east Eng- 
land 22. 








NAVAL ARCHITECTURE AT THE 

INVENTIONS EXHIBITION.—No IT. 

As we have previously remarked, the models of 
warships form the most important part of the mis- 
cellaneous collection of exhibits comprised under 
the heading ‘‘ Naval Architecture.” The contribu- 
tion of the Admiralty is first on the list and in- 
cludes seven vessels. These are the Devastation, 
built at Suderland in 1875; the Monarch, built at 
Chatham in 1868; the Rupert, built at Chatham 
in 1872; the Glatton, built at Chatham in 1871; 
the Opal, built at Sunderland in 1875 ; the Staunch, 
build by Armstrong and Co. in 1867 ; and the In- 
flexible, built at Portsmouth in 1874. These we sup- 
pose are intended to be a representative collection. 
At the back of the stand are hung sectional models 
of the sides of the Devastation, Inflexible, Benbow, 
and Renown, by which the steel-faced armour 
in the latter two vessels is shown, and the changes 
that have taken place in the arrangement of armour- 
platesand wood backing. In the Devastation, for in- 
stance, it will be seen that the teak backing is about 
two-thirds thicker than the iron armour, there being 
one skin of each. In the Inflexible there are two 
thicknesses of both wood and iron, whilst in the 
Benbow and Renown there is one skin of steel-faced 
armour, with teak at the back. In the latter vessel 
there are 18 in. of armour, and only 6in. of teak. 
It will therefore be seen that, whilst we have gone 
back to the first arrangement of armour and wood, 
the tendency has been to reduce the thickness of 
the latter. There are also on the walls a few sec- 
tional models of projectiles and charges for heavy 
ordnance. The other models on this stand are: a 
part of the Devastation, showing the construction, 








and taking in eight frames, a model of an armoured 
target, and a model showing the effect of a water 
chamber, such as has been fitted in several vessels 
in the Royal Navy, for extinguishing the rolling 
motion in a seaway. 

The exhibit of Messrs. Sir Wm. Armstrong, Mit- 
chell, and Co. is a fine contribution to the Exhibition, 
and compares very favourably with the last-named 
collection, which is a good example of an Admiralty 
lumber room, dusted. The Elswick collection contains 
both naval and mercantile vessels, the former prepon- 
derating. The Esmeralda occupies our attention 
first, there being a handsome full model of the cele- 
brated Chilian cruiser, besides three photographs, 
which are also fine specimens of the photographic 
art. The Esmeralda has been so fully described in 
these columns that we need say nothing further 
about her here. The half model of a second-class 
torpedo cruiser now building at Elswick will be 
looked at with interest. She is a vessel of 2100 
tons displacement, and it is estimated she will 
attain a speed of 18} to 19 knots. The armament 
will be six 6-ton breechloader guns, nine 6-pounder 
rapid-firing guns, and six Gatlings. There are also 
several models which serve to show the develop- 
ment of the Staunch class, and several models of 
the Chinese gunboats, named after the Greek 
alphabet. Besides these there are a large number 
of vessels of all kinds, such as cruisers, troopships, 
armour-clads, cable ships, merchant vessels, tugs, 
and river steamers. Amongst the merchant vessels 
is a model of the Japanese steamers Yamashiro 
Maru and Omi Maru, of 5000 tons displacement 
and 13 knots speed. These were designed chiefly 
for carrying mails and passengers, but are also 
adapted for service as armed transports, being fitted 
with 4 cm. breechloader’guns. On a’separate part of 
the stand is a beautifully-executed working model 
—-made by Messrs. Hope and Walker, of Oriel 
Chambers, Westminster—of the engines placed in 
the latter vessels. These are of the ordinary in- 
verted type, having cylinders 37 in. and 72in. in 
diameter and 48in. stroke. They indicate 1600 
horse-power, and were constructed by the Wallsend 
Slipway and Engineering Company. The high- 
pressure cylinder is opened at the back to show the 
action of the piston and the valves in relation to 
each other. 

The Thames Iron Works and Shipbuilding Com- 
pany show models of the Warrior and Benbow, the 
first and last armour-clad vessels built by this com- 
pany for the Adiniralty. There are also sectional 
models of these two ships showing the modifications 
in constructive detail which have taken place. 
These are not so great in general principles as| 
might be supposed. 

Messrs. Laird Brothers have an interesting collec- 
tion of models, many of them illustrating the early | 
work of this old-established firm. The oldest of | 
these is the John Randolph, an iron vessel, built | 
in Birkenhead in 1834. She was the first iron | 
steamer ever seen on American waters, having been | 
shipped in pieces and rivetted up in the Savannah | 
river, where she ran for many years asa tug. Her| 
length was 110 ft., breadth 22 ft., and depth 7 ft. Gin. | 
She was 249 tons and 60 horse-power. Other ex- | 
amples of early vesseis shipped in parts are the| 
Euphrates and Tigris, also built in 1834. They were | 
constructed for the exploration of the River Eu- | 
phrates, and having been taken to the coast of | 
Syria, were carried across the desert on camels, and | 
finally put together on the banks of the river. They | 
were 105 ft. long, 19 ft. wide, and 7 ft. 6 in. deep. | 
They measured 179 tons, and had paddle engines of | 
50 horse-power. The Nemesis was a vessel built | 
five years later for the East India Company, and} 
was armed with 32-pounder pivot guns. She only | 
drew 5 ft. of water, but made the passage to India | 
round the Cape, a drop rudder and sliding keel, as | 
shown in the model, being fitted for the purpose. | 
Her length was 169 ft. ; breadth, 29 ft. ; depth, | 
10 ft. 3 in., and she had paddle engines of 120 
horse-power. This vessel afterwards did good ser- 
vice in China, where her light draught was found a 
great advantage. Models of several Channel mail 
steamers are shown by this firm, amongst the rest 
H.M.S. Dover, built for the Admiralty in 1840, 
the first iron mail steamer built for the Govern- 
ment; the celebrated Holyhead boat the Con- 
naught, built in 1860, which ran 18 knots in an 
hour on her trip in Stokes Bay. This vessel is 
still on the same station, together with her sister 
ships Ulster and Munster, and the Leinster, built 
by Messrs. Samuda. Her length is 334 ft. between | 
perpendiculars ; breadth, 35 ft. ; and depth, 19 ft. 








She is 2039 tons, and has engines of 750 horse- 
power. There are also several models of screw 
steamers, the oldest being the Robert F. Stockton, 
built in 1838. She was 63 ft. long, 10 ft. wide, and 
7 ft. deep. She was 33 tons, and had 30 horse-power 
engines. For many years she was employed as a 
tug in New York harbour, having made the run 
across the Atlantic under canvas with her screw 
unshipped. The most recent screw vessel repre- 
sented by the models is the Westernland, built for 
service between Antwerp and New York in 1883. 
She is 450 ft. long, 47 ft. wide, is 5736 tons, and 
has engines of 4000 horse-power. There is also on 
this stand a picture of the ferry steamer Nun, an 
iron vessel of 105 ft. long, 20 ft. wide, and 8 ft. 9 in. 
deep, built in 1840. In 1842 she grounded on the 
stone pier at Birkenhead, the stern resting on the 
pier and the bow on the rock below, the points of 
support being 81 ft. apart. The whole weight of 
machinery, 65 tons, was in the unsupported part, 
but the vessel floated off next tide without having 
received any damage. This incident, we are in- 
formed, went far to confirm the growing confidence 
in the strength of iron ships. 

Amongst other models may be noticed those of 
the Barrow Shipbuilding Company, including a 
large model of the City of Rome ; a model of the 
Britannic, shown by the White Star line ; a model 
of the Riachuelo, by Messrs. Samuda Brothers, who 
also show a model of the Mary Beatrice, the 
Boulogne and Folkestone boat, which has at- 
tained a speed of 19 knots per hour; models of 
steamers, including a ‘‘ twin-tailed” boat, by 
Messrs. Oswald Mordaunt and Co. ; a fine model 
of the Etruria, shown by the Cunard Company ; 
a good model of the latest type of Trinity House 
lightship is contributed by Messrs. R. and H. 
Green, of Blackwall ; 103 ft. long, 24 ft. wide, and 
12 ft. depth of hold; and a model of a 1000-ton 
ship built by Messrs. Finch and Co., of Chepstow, 
shown by Messrs. Pothonier. There is also a model 
of the dredger used by the Swansea Harbour Trust, 
exhibited by Mr. R. Capper, and a model of a 
steam yacht shown by T. G. Tagg and Sons, of East 
Molesey. 

There are a large number of exhibits of various 
descriptions in this section, to which we will make 
brief reference. Mr. E. G. Tarner, of Mary-le-bow, 
shows a model illustrating a combination of bollow 
end compartments with girder keel. Disengaging 
hooks and davits are shown by Mr. W. F. Rees, of 
Greenwich ; a canoe, by Mr. Baden Powell ; a device 
for sending ships along by their own motion in a 
seaway, by G. H. T. Beamish, of Ireland; collap- 
sible boats, both by Mr. Barrett, of Islington, and 
Mr. Wright, of Redhill; Mr. G. L. Stevens, of 
Wandsworth. Life rafts and pontoons, by Mr. 
Hall, of Southampton ; Copeman and Pinhey, of 
Victoria-street ; and Linkleter and Pace, of Tyne- 
mouth. Boats of various kinds are exhibited by 
Messrs. Watkins and Co., of Blackwall; Turk, of 
Kingston ; Messum, of Richmond ; the National 
Lifeboat Institution ; J. Salter, of Oxford ; Skelton, 
of Millwall, and A. Hamilton, of Greenwich. Boat- 
lowering gear is exhibited by Messrs. Barry, Rees, 
and Co., of Greenwich; L. E. Liardet, of Fen- 
church-street ; Blake and Son, of Gosport ; James 
Nelson, of Belfast ; Marshall and Co., of North 
Shields; E. J. Brown, of Snargate-street ; Barry and 
Co., of Greenwich ; and J. S. Wilson of South- 
ampton. 

Amongst the miscellaneous exhibits of greater or 
less merit in this department may be included a 
model of a steamer ‘‘ designed to attain railway 
express speed at sea,” by Mr. Dickie, of Upper 
Norwood. As, however, this remarkable in- 
vention is ‘‘diametrically opposed to all past 
experience in naval architecture,” it will be easily 
understood that we could hardly do justice to 
it at the end of an article of this nature. The 
same may be said of the inventions of another 
reformer in marine propulsion, Captain T. B. 
Heathorn, of the Royal Artillery. Mr. Holmes, of 
Glasgow, shows ships’ lights. Mr. Mackie, of 
Turnmill-street, improved construction of iron ships 
by means of models; the Holmes Marine Life 
Protection Association, life buoy lights; the Inde- 
structible Paint Company, examples of the manu- 
facture; Suter, Hartmann, and Co., of Billiter- 
street, Rahtjen’s composition ; Gardner and Son, 
of Glasgow, mattresses rendered waterproof by a 
patent fluid composition; J. H. Shoebotham, 
of Birmingham, some neat models of blocks and 
chains; W. H. Bateman, of Cannon-street, the 
Nelson Point; C. S. Young, of Birmingham, a 
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safety hold for passengers on board ship, consisting 
of a ball-and-socket joint with ball bearings ; R. 
Rayner, of Mile End, a wonderful lifeboat with a 
big dome deck and ports for oars to come through ; 
G. Tyzack, of South Shields, models of his patent 
anchor; and T. Johnson, of Limehouse, a model 
illustrating his arrangement of sleeping berths. 
Mr. George Langley, of Brixton, exhibits a model 
of Martin’s anchor, and Mr, Gales, of Poplar, some 
small mooring anchors, 








NOTES. 


Tron LIGHTHOUSES. 

THE Colwell Iron Works in New York have built 
the first of a series of iron lighthouses for the 
United States Government. The lighthouse in 
question is made of 150 cast-iron plates 2 in. in 
thickness, with internal flanges for the purpose of 
bolting together and also supporting the floor beams. 
The iron shell will be lined with brick masonry and 
concrete. The structure is 80 ft. in height, 66 ft. 
in circumference at the base, and 54 ft. at the top, 
and contains five rooms below the watchroom. The 
parts have been assembled at the works prepara- 
tory to their permanent erection on the Delaware 
Breakwater. 


THe Opiruary oF A Howe.t TorPEDO. 

At the torpedo station of the United States 
Navy at Newport, U.S., there was a recent trial of 
a torpedo, which represents the result of several 
years’ work and experimenting on the part ef Cap- 
tain Howell, United States Navy. In its general 
appearance it resembles a Whitehead torpedo, 
except in the propelling mechanism, which is 
actuated by the energy stored up in a flywheel re- 
volving 12,000 revolutions per minute. The wheel 
is turned at this velocity by special machinery on 
the steam launch which sends the torpedo. This 
modification, which does away with compressed gas 
and the engines, reduces the cost, it is claimed, to 
about 300 dols., while a Whitehead torpedo in the 
same market costs 3000 dols. At the trial in New- 
port Harbour during the first week in August, two 
of these torpedoes were dropped overboard, pointed 
towards the target, and let go ; and here the torpe- 
does as well as the account comes to an end, for all 
further trace of them was lost, notwithstanding 
assiduous dragging with grappling irons and keen 
search by fishermen and yachting crews. 


Nitrous Sor 1n Tropicat Recions. 

Humboldt has drawn attention to the prevalence 
of very nitrous soil in tropical South America, and 
recent analyses of many soils from Venezuela and 
the valley of the Orinoko, by MM. Muntz and 
Marcano, have shown that the nitre is present in 
the form of nitrate of lime. These nitres are 
especially abundant round caverns which serve as 
the haunts of birds and bats. The excrement and 
remains of these animals, form a kind of guano 
which gradually nitrifies. MM. Muntz and Mar- 
cano also attribute the nitrous soils remote from 
caverns to the mingling of animal remains with 
them ; and they are supported in this supposition 
by the presence of phosphates in the soil. This 
purely animal origin of the nitrates is the more 
remarkable, since it has been supposed that the 
electric discharge frequent during tropical thunder- 
storms might furnish the nitrogen by causing com- 
bination of the nitrogen and oxygen in the air. 
MM. Muntz and Marcano, however, point out that 
electricity plays an indirect part in furnishing nitric 
acid to plants which feed the animals whose bodies 
produce the nitrates in the soil. 


CoprER IN DAMARALAND. 

In the course of an interesting letter in a Scotch 
paper on Damaraland and its inhabitants, from 
Lieutenant Siegmund Israel, a member of the 
German African Expedition, some remarks are 
made regarding the occurrence of copper in that 
country. It seems that indications of copper 
abound all through the country, and that the Ovam- 
boes, who are the workers of this metal, point to 
several localities in the Kaoko Veldt, whence, 
in former times, according to tradition, the ore was 
brought from which the pure metal was extracted. 
The Damaras obtain their supplies at present from 
the Bushmen at Otave, who quarry it out of de- 
posits, which exist there of surpassing richness. 
The reduction of this ore by the Ovamboes is as- 
sisted by the use, as a flux, of the ash of a tree met 
with in the country. Thirty years ago copper pro- 
specting parties were sent from Damaraland from 





Cape Colony, but for some reason not yet explained 
they confined their explorations to the country 
south of the Swakop river, where, although indica- 
tions were everywhere met with, no promise of a 
mine was afforded within a reasonable distance of 
the coast. The Walfisch Bay Mining Company, 
however, in spite of the 200 miles over which they 
had to transport their ore, worked for several years, 
until the breaking out of lung sickness rendered 
it impossible to procure oxen any longer for their 
transport service. 
A MeERcuRIAL AMMETER. 

M. P. Meardi, an Italian electrician, has devised 
an ammeter and voltmeter which consists of a sole- 
noid coil having in its hollow interior one arm of a 
U tube containing mercury, which rises to the 
same level in both arms. The thicker arm, which 
is that within the solenoid, holds a core of soft iron 
floating on it, so that when the solenoid is traversed 
by the current to be measured, the core is pulled 
downwards into the mercury, which exercises a 
counter pressure upwards. The result is that the 
level of mercury in the smaller arm of the tube 
rises or falls according to the strength of current in 
the solenoid, and the latter is indicated by a 
properly graduated scale fixed along the smaller arm 
of the tube. While upon this subject we may men- 
tion the application of Peltier’s effect to the same 
purpose by M. Hescus. It consists of a diffe- 
rential air thermometer, having introduced into its 
two reservoirs soldered junctions of iron and nickel. 
An electric current passing through these wires 
causes the junction or junctions in one reservoir to 
heat and the other to cool. The effect on the 
column of the air thermometer measures the 
current ; it being found that Peltier’s effect is pro- 
portional to the strength of current. A Grenet 
element is stated to give a reading of fourmillimetres 
on the instrument constructed. Being a non- 
magnetic apparatus, it may be used very close toa 
dynamo without disturbance. 


Tue Rattway Race To Herat. 

Interesting particulars continue to arrive from 
Russia of the progress of the railway that is being 
hurried on to the new position Russia has acquired 
on the Afghan frontier. The electric light having 
broken down, owing to an accident to the apparatus 
sent, the men are working at night by the aid of 
hundreds of lanterns and huge fires fed with petro- 
leum refuse. As far as Askabad the road has been 
levelled, and it is expected that the final rail will 
be laid by the end of the month; but much will 
depend on the completion of the innumerable 
stone bridges which constitute a peculiar feature of 
the line. From the Caspian Sea to Sarakhs, a dis- 
tance of over 500 miles, the railway does not cross a 
single large river, but from the time it quits the 
Transcaspian desert and traverses the oasis of Akhal, 
the country, which is flat and clayey, is intersected 
by small rivers, growing more and more frequent 
as the line approaches Askabad. All these streams, 
most of them dry in summer and torrents in the 
rainy season, have to be properly bridged, and no 
timber being forthcoming, General Annenkoff has 
resorted almost exclusively to stone. The railway 
is solidly built to a gauge of 5 ft., the same as 
most railways in Russia, and the steel rails, rolled 
by the Putiloff Works at St. Petersburg, are of the 
best quality. On the completion of the line to 
Askabad, the section to Sarakhs will be taken in 
hand, and from this point three branches will be 
extended, the first to Penjdeh, the second to Merv, 
and the third to the important Persian commercial 
centre of Meshed. 


A RemarRKABLE SoLaR PROTUBERANCE. 

On August 16th, at 9.25 a.m., M. Trouvelot 
observed a remarkable solar protuberance at Paris, 
on the eastern limit of the sun. It was apparently 
attached to the chromosphere by a long thin fila- 
ment of a luminous nature. The protuberance itself 
seemed to be formed of a filament ramified and 
plicated, or wrapped several times round itself in 
such a way as to form a serrated mass of hemis- 
pherical form. Its lower part was raised 2 min, 
36 sec. above the solar surface, and its summit 
attained to a height of 3 min. 54 sec. An hour 
later it showed signs of movement, rising higher 
until at 11.2 a.m. its summit reached a height of 
9 min. 27 sec. At 11.22 a.m. it disappeared. Before 
doing so it took the form of a long column, branched 
and more brilliant at its top than base. As it rose 
in height, it lost in brightness, as is usual with 
protuberances which rise from the sun, and towards 
the end of the observation it was so feeble that its 





top alone could be distinguished. The motion of 
its summit, as shown by the displacement of the 
ray Cin the spectrum, was towards the spectator, 
and also towards the solar equator. Its rate of 
motion towards the spectator was estimated by M. 
Trouvelot, as 200 kilometres per second. The pro- 
tuberance was not accompanied by an antipodal 
protuberance like one observed on May 26th last by 
M. Trouvelot ; but it is to be remarked that it was 
diametrically opposite the most western spot, a fact 
that tends to confirm the supposition that there is 
some relation between protuberances diametrically 
opposite. 
Works oN THE Hutt AND Barnstry Rariway, 
The principal work upon the new Hull and 
Barnsley Railway is a swing bridge over the Ouse. 
The bridge has two clear openings for navigation, of 
100 ft. each, and two side spans of 77 ft. each. The 
whole of the girders are lattice or bowstring, and 
those which cover the opening spans are 250 ft. in 
length. The weight of the movable portion is 700 
tons, and the bridge can be opened in three quarters 
of a minute. The bridge is supported upon massive 
brick and stone abutments at the shore ends, and 
on cast-iron cylinders sunk in the bed of the river 
at the intermediate points. The bridge is swung 
by means of hydraulic machinery worked from a 
signal cabin, in the centre. The cost of the whole 
structure has been something over 70,0001. There 
are two bowstring girder bridges over the North- 
Eastern Railway between Sculcoates and Stepney, 
on the Victoria Dock branch, and at Dairycoates, 
From Willerby to North Cave the line passes through 
the Yorkshire Wolds, and for about five miles the 
works consist entirely of tunnel and cutting. The 
greatest depth of cutting is 83 ft., and the longest 
of three tunnels is 2116 yards long. The chalk 
through the Wolds turned out extremely hard, and 
had to be removed by blasting, at a heavy cost. 
From Heck to Cudworth the line traverses a hilly 
district through magnesian limestone and coal 
measures, and there are two tunnels, one 1226 yards, 
and the other 685 yards long. Thetopof the longer is 
in the magnesian limestone, while the bottom is in 
the shales of the coal measures, showing the ex- 
istence of unworked coal of the Barnsley seam. 


STEAMBOAT SUBSIDIES IN Russia. 

The Russian Government has just issued a report 
fixing the subsidies to be granted to the various 
state-aided shipping companies during the ensuing 
year. First on the list appears the Black Sea 
Steam Navigation Company, receiving a total sum 
of 80,3531., being at the rate of two roubles a mile 
on 401,761 miles stipulated to be run by the vessels 
of the corporation. Next follows the Caucasus and 
Mercury Company, which receives 27,500/. for 
maintaining regular communication between the 
Russian and Persian ports of the Caspian Sea. A 
short time ago the concession granted to the com- 
pany expired, and doubts were expressed whether 
it would be renewed, on account of the large develop- 
ment of shipping in the Caspian of recent years. 
The Government, however, would appear to have 
favourably considered the appeal of the company 
for a fresh concession, and report has it that in con- 
sequence, the contemplated troop steamers which 
were to have been placed on the sea by the Admi- 
ralty, between Krasnovodsk and Baku, will not be 
constructed. Next inimportance to this subsidy is 
that of 25,9001. granted to the Amoor Company for 
running steamers between the Amoor region and 
China. Afterwards come 56001. allowed to Sheve- 
leff and Co. for regular steamboat communication 
between Vladevostock and Saghalien ; 50001. to 
Prince Gagarin and Co. fora similar service between 
the Russian Black Sea ports and towns on the 
Danube ; 37001. to the Kiachta Steamboat Com- 
pany in Siberia; and finally 55001. to the Arch- 
angel-Mourman Coast Company in the White Sea. 
The total of the seven subsidies is over 150,000/., 
which is irrespective of the pecuniary support 
granted to the Moscow Volunteer Fleet Committee 
for running its steamers between Odessa and the 
principal ports of China and Japan. 


Tue Uses or Execrricity In Coat Mrnina. 

When the members of the American Association 
for the Advancement of Science, in company with 
their guests, the members of the British Associa- 
tions, entered a coal mine in the Pottsville district 
in Pennsylvania during one of the excursions at 
their meetings last September, the brilliant illu- 
mination of the mine by means of arc lights, to an 
extent which permitted a satisfactory inspection of 
the mine, and also photographs of the party, seemed 
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to be the only possible application of electricity in 
mining operations. Within a few weeks electricity 
has been applied to coal-cutting in the coal mine at 
Streator, Illinois, by an arrangenent applied to this 
purpose by Mr. A. L. Sweet, the general superin- 
tendent of the mines. The cutting is done by a 
chisel at the end of a steel bar which is fastened to 
a piston of soft iron in the middle of a cylindrical 
coil of insulated wire, and the desired reciprocating 
motion is given to the rod by reversing the current 
in the coils. Those in charge of the work claim 
that the energy of the prime mover can be applied 
more economically than with drills operated by 
compressed air, besides the increased advantages 
resulting from the more portable nature of the 
apparatus and its connections. Another application 
of electricity to mining has been in the use of a 
special form of chronograph by W. R. Eckart upon 
the pumps at the Comstock Lode at California, 
U.S. One of the surprising results was the deter- 
mination of the fact that different portions of the 
long wood pump rods, used in these mines, were 
moving in contrary directions at the same time 
near the ends of the stroke; the elasticity of the 
wood permitting the lower end of such rods to keep 
descending after the force applied at the upper end 
had begun to draw the rod upwards. 
A New Sorar Heat Recorper. 

M. Crova, the well-known French astronomer, 
has devised a new apparatus for continuously re- 
cording the calorific intensity of the solar radiation. 
It is formed of two parallel discs, each composed of 
two plates of iron soldered together under pres- 
sure, and 15 millimetres in total thickness. The 
diameter is 0.015 m. These plates constitute a 
thermo-electric element inclosed in a tube of thin 
brass. One of the soldered joints is kept in the 
dark ; the other receives a pencil of solar rays fall- 
ing normally on the blackened surface in the axis 
of the tube, which is furnished with fine diaphragms 
of aluminium having apertures decreasing in size 
to the last, which is 4 millimetres in diameter. 
This tube is mounted on an equatorial movement, 
which maintains its axis in the direction of the solar 
rays. Though freely exposed to the sun, the disc 
is not subjected to the action of air currents. The 
disc only receives the sunlight on a small part of its 
surface, but owing to the phenomenon of Peltier, 
the effect is the same as if the quantity of energy 
contained in the cross section of the pencil of rays 
was uniformly spread on its surface. M. Crova has 
verified this fact by concentrating, with a con- 
vergent lens, a pencil of solar rays on the actino- 
meter. The intensity of the current obtained is the 
same whether the principal focus falls on the plate, 
or whether the section of the pencil covers the 
whole surface of the plate. The two extremities 
of the element and the joints of the wires, are 
cemented by a deposit of copper to a circuit, 
which is connected to a galvanométer placed in a 
dark chamber. The actinometer mounted on its 
movement is placed upon the roof of the observatory. 
The indications of the mirror galvanometer are 
registered photographically by a disposition which, 
with some modifications, is identical with that 
employed by M. Mascart for recording terrestrial 
magnetic intensities and atmospheric potential. In 
order to avoid perturbations from magnetism, the 
galvanometer is incased in a large case of solid iron, 
furnished with a lateral opening for the passage of 
the sunlight. The directive force is supplied by a 
system of bar magnets placed in the case. Any 
sensitiveness desired can be obtained in this way. 
The diurnal curves are standarded by means of 
observations made with M. Crova’s actinometer. 
The apparatus has been installed at the National 
School of Agriculture, Montpellier. The lightest 
clouds, the least diminution of the intensity of the 
radiation, are faithfully given by the curves drawn. 


TORNADOES IN THE UNITED States. 

The Signal Service Office of the United States 
Army, in their systematic work of noting the various 
atmospheric conditions over a large extent of terri- 
tory by a corps of trained observers, are contributing 
a vast deal to the science of meteorology. Upon the 
basis of these simultaneous observations the weather 
probabilities for each of the various sections of the 
country are telegraphed and published by the press, 
and in each post office, thirty-six hours in advance. 
Signal flags from prominent places indicate, by a 
simple code, the general features of the coming 
weather. In the course of this work other matter 


of weather record is collated, and in course of time 
published as its interest and value warrants, 








The latest special publication of this nature refers 
to 180 tornadoes which have occurred during the 
year 1884. In ninety-six cases the rotary move- 
ment of the wind is stated to be in the reverse 
direction of the motion of the hands of a watch held 
face upwards, and in six cases as moving in the 
same direction as the hands of a watch. The 
width of the path of destructive winds varied 
from 70ft. to a mile, the average being about 
1000 ft., and the length of the track from 2 to 
130 miles, the average being 36 miles. The 
velocity of progression of the centre of such 
wind storms as far as determined, is stated to have 
been from fifteen to eighteen miles per hour. The 
tornadoes were always accompanied by a ‘‘funnel- 
shaped” cloud, and electrical discharges were ob- 
served in the cloud in twenty-seven instances, and 
around it in eighty instances. In seventy-six cases 
the tornadoes were preceded by thunderstorms, 
and in twelve instances followed by thunderstorms. 
In a great majority of cases the tornadoes were pre- 
ceded by unusually warm weather, and the time of 
occurrence in most cases between 4 P.M. and 
5.30 p.m. The greatest number of tornadoes 
occurred in February, and the most destructive 
storm occurred in Minnesota, September 9, caus- 
ing losses to the estimated sum of 4,000,000 dols. 
These wind storms were the most prevalent in the 
Southern States of Georgia and South Carolina. 
In the Western States there are probably many 
storms which have escaped any record on account 
of the sparse settlement of the country, and in some 
districts there are many partially covered pits near 
houses, called ‘‘cyclone pits,’ which serve as a 
refuge in times of severe storms which threaten 
destruction to the dwelling-house. The American 
papers record how the construction of such cyclone 
pits served to disrupt a certain church, and divide it 
into two opposing bodies, as a certain portion 
strangely maintained that the construction of such 
cyclone pits was in antagonism to the just decrees 
of Divine Providence. Unfortunately there is no 
information given as to the dividing line, which 
would warrant the faithful in building a house 
whose roof serves as a protection against the or- 
dinary severity of the elements, and not permit 
them to build any structure like an Alpine cottage 
with a stone-laden roof to withstand an unusual 
storm which might destroy an ordinary dwelling. 
It is evidently an unusual treatment of the theme 
of the divinity of architecture little dreamed of by 
John Ruskin. 


Sewace AT LEICESTER. 

Some interesting information was elicited at an 
inquiry held at Leicester, a few days since, on be- 
half of the Local Government Board, by Major 
Tulloch, R.E. The inquiry was held for the pur- 
pose of investigating an application made by the 
Town Council for power to borrow 13,0001. for the 
purchase of land for sewage disposal, and 18,000). 
for the purchase of a public park or pleasure ground. 
The Town Council propose to apply the 13,000/. to 
the purchase of 100 acres of land at Beaumont Leys, 
to be used for sewage purposes. It should be stated 
at the outset that the council has a new general 
sewage disposal scheme under consideration, which, 
if adopted, will involve an outlay of about 100,000/. 
The Soar, from one cause or another, is now in any- 
thing but a satisfactory condition; and it has in- 
volved the council, this year, in difficulties, there 
being a great scarcity of water in the river, which 
is also a sluggish stream. To reach Beaumont Leys 
the sewage will have to be pumped to a higher level, 
but, upon the whole, the locality is considered to 
be the most advantageous at the disposal of the 
council. The estate formerly belonged to the late 
Sir Cornwallis Ricketts, and it is now the property 
of Sir Robert Tempest. It is situated about 14 miles 
from Leicester ; it is well adapted for a sewage farm, 
as there are only two or three farmhouses on the 
property, and there is no contiguous population, 
while the contour of the land is favourable for the 
disposal of sewage. The expense of pumping up the 
sewage is estimated at 3600/. per annum. It is pro- 
posed to purchase 100 acres right out, at 130/. per 
acre, and to lease the balance of 1260 acres at 28351. 
per annum. Including the usual provision for a 
sinking fund, the cost of the outlay for the land is 
estimated at 3355]. per annum. The cost of the 
pumping station, engines, &c., is put down at 
50,0001. ; that of tanks at 19,000/.; and that of land 
carriers at 11,000/.; making a total expenditure on 
permanent works of 80,000/. Interest.and sinking 
fund on this sum will amount altogether to 32001. 





per annum. The cost of pumping up 8,000,000 
gallons of sewage per day is estimated by the borough 
surveyor, as already stated, at 36001. per annum. 
So that if the scheme is fully carried out, it will 
involve a total annual expense of 10,155/. Asa 
set-off for this expenditure, it is estimated that 
credit may be taken for the saving of chemicals and 
other expenses now incurred at the present works, 
to the amount of 35001. per annum. Deducting 
this sum from the 10,155/., the definitive annual 
increased expenditure stands at 66551. per annum, 
which can be covered by an addition of 4d. in the 
pound per annum to the general district rate of the 
borough. It is not proposed to take credit for any 
profit realised upon the sewage farm, although there 
is some hope that some profit will accrue from it. 
The sanitary municipal debt of Leicester now stands 
at 452,7681.; the gas debt at 594,675/.; and the 
water debt at 491,045/. ; making the aggregate in- 
debtedness of the Town Council 1,538,488/. The 
profits of the gas and water works have averaged, 
during the last seven years, 18,820/. per annum, or 
about 1} per cent. per annum upon the whole 
indebtedness of the council. The general district 
rate, the borough rate, and the watch rate now 
amount to 3s. 6d. in the pound perannum. Several 
witnesses having been examined, Major Tulloch 
visited the estate proposed to be purchased, and 
having returned, he congratulated the Town Council 
upon having decided on so good a scheme. The 
gallant officer added that he should have pleasure 
in reporting favourably upon it to the Local Govern- 
ment Board. 


THE MetTRopotitaN WaTER SUPPLY. 

From the July report of Colonel Sir Francis 
Bolton, the official water examiner under the 
Metropolis Water Act of 1871, we learn that the 
quality of the water delivered to consumers during 
the month of July was remarkably good. The water 
distributed by the New River Company is specially 
mentioned as containing an exceedingly small pro- 
portion of organic matter, the amount being but 
little more than that in the deep well waters. The 
number of miles of streets which at present con- 
tain mains always charged, from which constant 
supply can be given, and upon which hydrants 
for fire purposes could be fixed, in each district 
of the metropolis, is as follows : Kent, 85 miles ; 
New River, 236 ; East London, 120 ; Southwark 
and Vauxhall, 160; West Middlesex, 93; Grand 
Junction, 78; Lambeth, 203 ; Chelsea, 724; total, 
10474. The examiner lays great stress upon the 
necessity of householders guarding the water from 
contamination after it enters their premises. The 
great danger lies from overflow pipes connected from 
cisterns to the drains. The foul gases rise up these 
pipes, and become absorbed by the water, to the 
great danger of those who drink it. Overflow pipes 
should terminate in the open air where their dis- 
charge can be seen, and thus act asa warning of the 
unsatisfactory state of the ball-cock. The water 
companies are making great efforts to keep on a level 
with the increasing demands of the population. The 
New River Company has five new wells in progress 
at Rye Common, Broxbourne, Hoe Lane (Enfield), 
Highfield (Edmonton), and Hornsey. Three newsets 
of engines have lately been erected, and a covered 
service reservoir with a capacity of 1,500,000 gallons 
has been built at Winchmore Hill. A pumping main 
24 miles long, has been laid to Highgate and Hamp- 
stead, and at the Hampstead Heath reservoir a 
stand-pipe rising to more than 487 ft. above Ord- 
nance datum has been erected. The East London 
Company is now pumping from a new well in the 
chalk at Walthamstow; another is completed at 
Chingford, while a third is in progress at Old 
Ford. At the station of the Southwark and Vaux- 
hall Company at Hampton, extensive works have 
been put in hand with the view of utilising the 
ballast beds as a natural filter, previous to the ordi- 
nary system of filtration, and thus rendering un- 
necessary the construction of large subsiding re- 
servoirs. This will also render available the large 
quantity of pure underground water to be found 
adjacent to the Thames at this spot. At Streat- 
ham a very large quantity of water has been 
met in sinking the new well, and it is thought 
that this station may constitute an important 
auxiliary source of supply. It has, therefore, been 
determined, before laying the mains, to ascertain 
the maximum yield, and for this purpose a boring 
26 in. in diameter has been commenced in the 
chalk, and will be continued until the lower green- 
sand is reached. A depth of 780 ft. has already 
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been attained. The West Middlesex Company has 
entered into a contract for laying an additional 
36 in. main to Barrow Hill for the Grand 
Junction-road, Bayswater, and also for several 
smaller mains in Kensington. The Grand Junction 
Company are constructing two additional filter beds 
capable of delivering 3,000,000 gallons a day. They 
find that by drawing the water from the river 
through the natural beds of gravel and sand, 
previous to artificial filtration, that a clear supply 
may be obtained by this means during times 
of flood, without the recourse to impounding reser- 
voirs. The Lambeth Company’s works at Thames 
Ditton are being remodelled by Messrs. Simpson and 
Co., of Pimlico, who have contracted to increase 
the power of the engines 50 per cent., and effect a 
saving of coal of 50 per cent., as compared with the 
old engines. Two additional engines of 120 and 
130 horse-power are being erected at Brixton. On 
July 2 the laying of a new 30-in. main was com- 
pleted from Ditton to Brixton. Its total length 
is 10} miles, and the work presented many features 
of difficulty owing to the presence of two similar 
mains in the road, together with many other pipes. 
The total weight is 8000 tons, and the cost between 
50,0001. and 60,0007. 








MR. THOMAS THORNYCROFT. 

A WELL-KNOWN amateur engineer has passed away 
in the person of Mr. Thomas Thornycroft, the eminent 
sculptor and father of Mr. John I. Thornycroft, the 
well-known torpedo-boat builder of Chiswick. He was 
one of an old family of Cheshire yeomen, and was 
originally intended for the medical profession, but 
having developed a taste for modelling, his career was 
changed to that ofa sculptor. He was the pupil of 
the late John Francis, one of the most eminent sculp- 
tors of his day, and married his daughter, who, as Mrs. 
Thornycroft, has with her late husband, made their 
name famous in art. Mr. Thornycroft’s artistic works 
include several important equestrian statues, but it is 
rather the province of this journal to speak of the part 
he took as an amateur engineer. From his youth he 
displayed an interest in mechanics, and even when fully 
occupied with the active work of his profession, his 
studio had always some ingenious mechanical works 
about it. When his children were very young he made 
in succession two steam locomotives for his son to 
ride astride on, and placed them on a circular railway. 
Then he added wagons behind for his younger children. 
On completion of the second locomotive he took the 
cylinders and boiler from the first and placed them in 
a model steamboat, which he constructed and placed 
on the Regent’s Park Lake, and it is noteworthy to 
mention that in this vessel he employed forced draught, 
with a fan for urging the fire. This boat was soon 
followed by another eight feet long, which his son 
constructed of tin plates and fitted with the engines 
from the second locomotive. This attained a speed of 
eight miles an hour on the Serpentine. 

Mr. Thornycroft then encouraged and assisted his 
son to build in halves in his studio the Nautilus, a 
steel launch 32 ft. long and four times the dimensions 
of the 8-ft. model in each direction. This is believed 
to have been the first high-speed launch on the 
Thames. 

A little later Mr. Thornycroft purchased a little 
garden on the river near Chiswick Church, and gave 
his son facilities for building a yet faster vessel, the 
Ariel, and this plot of ground is the nucleus of the 
large launch and torpedo boat works now on the same 
site. No doubt the artist’s appreciation of form had 
material influence in designing the lines of these early 
vessels. 

For some years past Mr. Thornycroft has given up 
active practice in his own profession of sculpture, and 
has spent most of his time either in cruising about the 
River Thames in his steam launch, the Water Lily, or 
in watching the progress in his son’s works. He was at 
home in most mechanical topics, and always ready to 
discuss novelties with his many engineering friends. 
He enjoyed robust health tilla few weeks ago, when 
he was prostrated with rheumatic fever, which culmi- 
nated in his death on the Ist inst. in his 69th year. 

His remains were followed to the grave at Chiswick 
Church by about 1200 of his son’s employés, who had 
a great regard for him from his universal kindliness 
of manner to all with whom he came in contact. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22, 1885. 

THE newspapers are industriously endeavouring to 
reate confidence in the probability of an early indus- 
trial activity. An improvement is apparent in several 
branches; it is due to the exhaustion of supplies in 
manufacturers’ hands, but will be limited by imme- 
diate requirements. The influences at work will not 
result in an early or general revival, for trade and 
political reasons. The manufacturing interests have, 





ever since the election of a democratic President, pro- 
fessed to fear the inauguration of a revenue reform 
agitation, and hence have been guarded in their opera- 
tions. Recently a conference of party leaders was held 
at Washington to block out a policy; a reduction of 
duties was agreed upon; a bill to that effect will be 
introduced next winter. The extent of the contem- 
plated reduction is 40,000,000 dols. A strong sentiment 
exists in many quarters in favour of liberal reductions 
in customs duties. In view of these uncertainties as to 
legislation, investments will be made in a very conserv- 
ative manner. The effort of the revenue reformers will 
help to intimidate many. The steel railmakers are 
endeavouring to advance prices from 27 dols. to 30 dols. 
The Edgar ‘Thomson has advanced, asking prices to 
29dols. The Pennsylvania Company is sold up full to 
November 1. The Cambria Company have orders for 
three months. Not for years has there been so 
much activity in steel works building. The first 
two works erected to make steel exclusively for 
nails were one at Wheeling, and one near by, 
100 miles south-west of Pittsburg. Each contain two 
Bessemer converters. A plant a few miles west of this 
point will contain nine converters. Four steel nail 
manufacturing companies at Wheeling have formed an 
organisation to make Bessemer steel nail plate to supply 
all of them; these works will have two converters. 
Two Bessemer plants are now being erected in Pitts- 
burgh, one by Jones and Laughlins, and one by Shoen- 
berger and Co., each seven tons capacity. The Cedar 
Point Iron and Steel Company are putting up a Clapp- 
Griffiths converter, to be operated in conjunction with 
their blast furnace. At Belleville, Illinois, one such 
converter is being erected, to make nail plate. One is 
to be erected at Pottstown, and another at Danville, 
Pennsylvania. A second steel plant will be built at 
Pottstown. One steel works will probably be built 
at St. Louis this winter. At Trenton, thirty miles 
north of Philadelphia, and at Birdsboro, twenty miles 
distant, new steel converters, to be worked by the 
Gordon patent, are being erected. Besides all these, 
the eastern nailmakers contemplate the erection of a 
large Bessemer plant somewhere in Eastern Pennsyl- 
vania, The ironmakers recognise that steel will crowd 
them into a corner in a few years. The gradual 
increase in the supply of pig iron has exerted a depress- 
ing effect on prices. Alabama iron is made at 10 dols. 
to 12 dols. at furnace, while here prices are 14 dols. to 
18 dols.; but freight rates of from 4.00 dols. to 5.00 dols. 
preventa serious competition. Arrangements have been 
completed for theexpansion of the Albany and Rensselaer 
Iron and Steel Company, on a capital of 2,500,000 dols. ; 
improved blast furnaces will be built. The demand 
for pipe is very active, and all mills are crowded with 
orders. Plate mills are filling up. Bar mills are on 
half time. English Bessemer and spiegel are dull. 
All prices are steady. The coal producers are dis- 
couraged by the ba¢kward autumn demand. The 
textile manufacturers are rapidly filling up; and the 
makers of machinery are booking orders. Money is a 
drug, and enterprise is checked. 


PHILADELPHIA, August 28, 1885. 


Since last writing, rail-mill owners have received 
inquiries for 125,000 tons of steel rails, but have not 
closed contracts for more than 30,000 tons, owing to 
the anxiety to obtain the outside dollar. Large buyers 
will probably refuse to pay over 26.50 dols. or 27 dols. 
at the outside, although in some cases sales have been 
made at 28 dols., though they are exceptional. Large 
contracts for bridge iron are being placed every day 
almost, and the manufacturers of structural material 
are much gratified at the volume of business coming 
in. Angles are 1.75. Beams and channels are 
shaded from 3 cents. The crude iron market does not 
gain any strength. For the finer brands of forge and 
foundry, prices are a little firmer, and the fact that 
there are some inquiries for from 500 to 1000 ton lots 
is taken as an evidence that a little improvement is 
near athand. In manufactured iron, plates, sheets, 
and bars, no improvement is noted. Old rails are 
offered at 17.50 dols. The carbuilders throughout 
Pennsylvania and Ohio are in receipt of orders for be- 
tween 200 or 300 freight cars for early delivery. The 
locomotive works have received very few important 
orders, and are working from one-third to one-half 
time. Four plate mills in this city have received 
large orders for delivery in thirty days. The coal 
trade is extremely depressed, but a curtailment of 
anthracite of 1,000,000 tons in September will, it is 
thought, improve prices. The lumber trade continues 
active, though there is a downward tendency in prices, 
because of the sharp competition in lumber from Lake 
and Gulf ports in North Atlantic markets. The manu- 
facturers of and dealers in portable forges, machine 
tools, power hammers, and all planers and driving- 
wheel lathes, are all receiving additional orders for 
delivery within thirty or sixty days. The improve- 
ment is general. Several new gas engines are being 
secon introduced on the market, after the ‘‘Otto” 
pattern. The builders of heaters and ranges are un- 
usually busy. The manufacturers of specialities in 
hardware have abundant orders. There is a heavy 





demand for iron and steel wire, and inquiries for 
agricultural machinery point to an active winter, 
Sales of steel wire rods were 12,000 tons for two weeks, 
The nail works throughout the west are idle, but in 
the east demand is growing, though prices are not 
affected. An urgent demand continues for wrought 
pipe for natural gas. The textile mills, including 
carpet, Jersey cloth, hosiery, and cotton goods mills 
are booking abundant orders for autumn and winter 
delivery. Boot and shoe manufacturers have not been 
as busy for eight months. ‘The jobbing interests are 
much encouraged at the influx of orders. Copper is 
quoted dull at 10.90 cents for Lake ; exports for the 
year were 24,000,000 lb. of refined. Spot tin is quiet 
at 20.75; tin plate, 4.50 dols. ; mo 4.20 cents ; 
Bessemer pig, 18.50 dols. to 19 dols. Coltness pig is 
selling at 19.25 dols; Eglinton, 17.50 dols.; Glen- 
garnock, 18.75 dols. ; American pig, 18 dols. for 
foundry ; 14.50 dols. to 15.50 dols. for forge. 








MISCELLANEA, 


TuE Severn Tunnel was opened on Saturday last by the 
passage of a train containing about forty passengers. 


Colonel William Yolland, one of the Board of Trade 
railway inspectors, died on Friday last. 

The Vossiche Zeitung states that four vessels of the Im- 
verial German Navy form the squadron now lying before 
Zanzibar, under the command of Commodore Paschen. 


Mr. T. H. Elliott, of the Inland Revenue Department, 
has been appointed assistant secretary to the Royal Com- 
mission on the Depression of Trade. 


The French steamer Ville de Malaga, from Genoa for 
Marseilles, has capsized at sea. Part of the crew and 
some passengers have landed in the ship’s boat at Genoa. 


The number of visitors to the International Inventions 
Exhibition for the week ending September 5 was 141,857 ; 
total since the opening 2,589,842. 

The shipwreck returns up to Saturday show that the 
total for the year amounted to 745, against 978 at the 
corresponding period of last year. 


In the Carriage Department at Woolwich naval gun 
mountings are receiving the first attention, and the gun 
factories are turning out a number of small field guns 
and siege weapons. 


The First Commissioner of Works has entrusted to Mr. 
Hamo Thornycroft, A.R.A., the execution of the statue 
of the late General Gordon, which has been voted by 
Parliament. 


A correspondent to the Zimes gives the rainfall for the 
last three months, as taken at Seaford in Sussex, at the 
following exceedingly low rates: June, 0.84 in. ; July, 
0.79 in. ; August, 0.89 in. ; together, 2.52 in. 

The directors of the Union Steamship Company 
(Limited) have decided to make an interim payment to 
the shareholders of 10s. per share on the fully-paid 20/. 
shares, and 5s. per share on the new or 10/. shares. 


Lientenant-General Sir F. Stephenson is leaving for a 
tour of inspection up the Nile, and proposes going as far 
as Mongrakeh, twenty miles hepeal Akasheh. He will 
be absent for a month. 


The main cable of the Compagnie Francais du Tele- 
graphe de Paris is New York is now repaired, and com- 
munication by their lines with the United States re- 
stored. 


The depression in the Lancashire cotton trade con- 
tinues, and there are fully 30,000 people on strike in the 
county owing to attempts on the part of the employers to 
reduce wages. 


The directors of the Caledonian Railway recommend a 
divided for the six months ended July 31 at the rate of 4 
per cent, per snnum, carrying forward a balance of 5700/. 
For the corresponding six months in 1884 the rate was the 
same, the balance carried forward being 8837. 


Messrs. Davis and Co., Limited, Poplar, London, have 
been awarded silver medals at the Inventions and at the 
Antwerp Exhibition for their patent steam steering 
machinery, This is the highest award for this machinery 
at both Exhibitions. 


The directors of the Glasgow and South-Western Rail- 
way have decided to recommend the payment of a divi- 
dend at the rate of 4 per cent. per annum for the six 
months ended July 31, and to carry forward a balance of 
63007. The rate declared this time last year was 4 per 
cent., and the balance carried forward 5892/. 


The Government departments at Wovulwich were never 
so actively engaged in time of peace as now, particularly 
on the works and stores of the Royal Arsenal. Most of 
the important departments are kept going constantly by 
day and night shifts, except on Saturday afternoons and 
Sundays. 


An immense quantity of ammunition for the Norden- 
felt and other machine guns constitutes one of the chief 
productions of the Royal Laboratory Department, and a 
considerable section of the manufactory a to the 
preparation of heavy iron bolts intended to be used against 
torpedo craft, 


A site has been obtained for the International Exhibi- 
tion to be held next year in Edinburgh. The Edinburgh 
Town Council decided yesterday, by a majority of 27 
votes to 8, to grant the use of the West Meadow for the 
purposes of the Exhibition. It is stated that the gau- 
rantee fund now amounts to over 23,000/. 
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The steamer Balmoral Castle which arrived at Greenock 
on Saturday afternoon, presents the appearance of 
having suffered severely from fire. Her decks are almost 
destroyed and the deck-house is scorched. It is reported 
that she caught fire in the Red Sea, and there is a rumour 
that some lives were lost. 


The imports of foreign iron ore into Belgium for 1883 
were 1,641,515 tons, and the consumption of native ore 
was only 192,348 tons. From 1874 to 1883 the output of 
Belgian iron ore fell from 527,300 tons to 216,490 tons. The 
great bulk of the imported ore comes from Luxemburg 
and Bilbao. The total production of pig iron in Belgium 
was 726,946 tons in 1882, and 783,433 tons in 1883, 


The directors of the Staveley Coal and Iron Company 
(Limited), in their annual report, state that the dividend 
for the year on the A and C shares is 2. 10s. per share, 
and that on the Band D shares is 8s, 4d. The directors 
state that the iron trade shows no sign of improvement, 
and the low prices that now prevail have previously been 
unknown in the history of the trade in the locality. 


The Irvine Harbour Trustees’ dredger foundered last 
Saturday through an anchor being brought 4 3 by one of 
the buckets. The point of the anchor madea hole in one 
of the water-tight compartments. A steam tug was 
obtained, but had only taken the dredger about twenty 
yards when it went down. The whole occurred in about 
fifteen minutes. It is now being raised. 


The Board of Trade returns for August show that the 
imports during the month decreased 653,763/., and exports 
1,307,424 , as contrasted with the corresponding month 
of last year. During the first eight months of the 
year the imports decreased 9,546,053/., and the exports 
14,396,585/. compared with the corresponding period of 
last year. 

The Indra, one of the new class of powerful steam tugs 
purchased by the Government out of the late vote of 
credit, arrived on Monday at the Nore from Dundee. The 
Indra, which is capable of steaming at a high rate of 
speed, and was orginally built to be employed on the 
Hooghly, is to be attached to the steam reserve at 
Chatham. 

Orders were received at Portsmouth Dockyard on Tues- 
day to proceed at once with the laying down of a new 
armour-plated turret ship, to be an improvemont on the 
Camperdown type. Her guns will be mounted in turrets 
instead of barbettes, and her tonnage will be 12,000, as 
against 10,000 in the Camperdown. Her engines and 
boilers will be protected by 20 in. of iron faced with steel. 
She will carry four 66-ton guns and eight 6 in. guns. 


The new scheme of volunteer coast defence has begun 
totake practical shape. The Volunteer Engineer corps at 
Newcastle, Bristol, Liverpool, and Glasgow have each 
been increased by one submarine mining company for the 
purpose of defending the harbours and estuaries by means 
of fixed torpedoes and similar submarine contrivances. 
The equipment of these companies will cost 80,000/., and 
the cost of maintenance will reach at least 10,000/. a year. 


A detachment of the Royal Engineers deputed for the 
work of dismantling Fort Matilda, arrived in Greenock 
on Saturday forenoon. After the work of removing the 
guns, carriages, and other accessories of the fort has been 
accomplished, submarine mines will be laid and forts and 
guns erected for their defence, the military authorities 
considering that submarine defences are of more im- 
portance than the forts hitherto in use. 


Messrs. Harland and Wolff, of Belfast, have received 
an order from the Admiralty for the construction of two 
gunboats. The construction of the gunboats will be com- 
menced at an early date, and will be concluded in about 
twelve months. The gunboats will be supplied with their 
engines and completely fitted out in Belfast. Two gun- 
boats were previously constructed in the same shipbuild- 
ing yard, where alsothe armed cruiser and torpedo vessel 
Hecla was built. 


_ The Oldham strike is not yet settled, and there is no 
inducement toemployers to make any concessions, for thé 
demand at present, with a vast restriction in production, 
is not at all equal to the supply. The strike at Chorley 
continues. An — issued from Blackburn asks for 
support in order that the mill hands may be able to bring 
the struggle to a peaceful end, and turn their attention to 
things more profitable. At Darwen, Messrs. Tattersall 
and _ Queen-street mill has stopped for an indefinite 
period, 


Messrs. Chubb ‘and Son have just completed a very 
powerful steel strong room. e walls are formed of 
compound plates in three layers of hard and mild steel, so 
that they can be neither fractured nor drilled. The room 
is entered through three heavy doors and grilles 7 ft. 2 in. 
by 3 ft. 4in., and 7 in. thick. They weigh about 30 cwt. 
each, and are hung on hardened steel pins. The bolts 
shoot out from the edge of the door at opposite angles of 
45 deg., so that any attempt to wedge the door only binds 
the bolts more tightly in their holes. The room weighs 
close upon 100 tons, and is 16 ft. in length by 16 ft. wide, 
and 10 ft. high. 


It is proposed to establish an association of the old 
students of the City and Guilds of London Technical 
College, with the object of promoting co-operation and 
mutual benefit among the members. One feature of this 
association would be that of monthly meetings, to be held 
during the winter, at which papers would be read and dis- 
cussed, and a silver medal would be awarded annually to 
the most meritorious communication. Toassist in bringing 
this very excellent idea to a practical shape, it is intended 
that a dinner of old students shall take place on Thurs- 
day, the 1st of October next, when the various propositons 
approved by the provisional committee shall be discussed. 





Old students wishing to be present on this occasion should 
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communicate with Mr, A. C. Webb, 53, Stanley Gardens, 
Belsize Park, N.W. 

The Génie Civil publishes some interesting particulars 
with reference to the production and sale of petroleum in 
the Caucasus. There are about 400 wells in the vicinity 
of Baku, but only about half of them are at present being 
worked. The gross total of the petroleum extracted 
during the last three years is as follows: 800,000 tons in 
1882, 1,000,000 tons in 1883, and 1,300,,000 tons last year. 
Nearly the whole of this is converted into lamp oil at 
Baku itself, about a pound of good oil being obtained for 
three pounds of petroleum. There are 150 petroleum refi- 
neries at Tchorney Gorod (the Black Town) near Baku. 
In the course of last year, 200,000 tons of lamp oil, 190,000 
tons of second quality oil, and 500 tons of residuum were 
exported, these figures showing a slight increase over 
those for 1883 and 1882. The exports were distributed 
in about even proportions over the principal countries of 
Western Europe. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 26th of August, Messrs, Russell 
and Co. launched from their East-End Shipyard, Port- 
Glasgow, an iron sailing ship of 1500 tons net register, 
named the Isabel Browne. She has been built to the 
order of Messrs. Browne and Watson, Glasgow, and 
measures 230 ft. by 36 ft. by 21 ft. 6 in. 





On the same day Messrs. Hawthorns and Co., Leith, 
launched a finely-modelled iron steam trawler, named the 
Quartz, measuring 100 ft. by 20ft. by 11 ft. She has 
been built to the order of Messrs. J. and L. Dassaer, 
Ostend, and is being fitted by the builders with engines 
of 35 horse-power nominal. 

Messrs. Alexander Stephen and Sons, Linthouse, near 
Glasgow, launched a steel screw steamer of about 1350 
tons gross, built to the order of Messrs. Macklay and 
M‘Intyre, Glasgow, and intended for the Mediterranean 
and general trades. The engines, also constructed by 
Messrs. Stephen, and fitted on board before launching, 
are on the triple-expansion principle, having cylinders 
of 15 in., 24 in., and 40 in. in diameter respectively, steam 
being supplied from a steel boiler working at a pressure of 
160 lb. per square inch. The vessel is named the General 
Gordon. 

Messrs. Blackwood and Gordon, Port-Glasgow, on the 
same day launched the Ho Kwei, an iron screw steamer 
for passenger and general cargo service in Penang waters. 
She is a vessel of about 400 tons gross, measures 170 ft. 
by 25ft. by 10ft. 3in., and is being fitted with com- 
pound surface- condensing engines of 85 horse-power 
nominal, the cylinders being 22 in. and 44in. in diameter 
respectively, with piston stroke of 30in. They are to be 
worked with steam of 90lb. pressure. The vessel has 
been built for Penang owners, to the order of Messrs. 
John Buttery and Co., London, her construction and out- 
fit having been superintended by Messrs. A. and R. 
M‘Gechan, Glasgow. 





Also on the same day Messrs. Scott and Co., Bowling, 
launched the Dunrobin, an iron screw steamer of about 
450 tons. Messrs. Muir and Houston, Glasgow, are sup- 
aplying her with engines of 75 nominal horse-power, and 
steel boiler to work at a pressure of 90 1b. per square inch. 
She has been built to the order of Messrs. John and 
William W. C. Smith, Glasgow, for the general coasting 
and home trades. 

The Grangemouth Dockyard Company on the same 
day launched the barquentine Clytie, built to the order of 
Messrs. Townsend and Spearing, London. She is in- 
tended for the Falkland Islands trade, and is a vessel of 
140 ft. by 27 ft. by 11 ft. 6in., and capable of carrying 
deadweight to the extent of 500 tons. 

Messrs. A. and J. Inglis, Pointhouse, Glasgow, cn the 
27th ultimo, launched a steel screw steamer of about 
3100 tons gross, and measuring 335 ft. by 40 ft. by 28 ft. 
The builders are supplying her with engines of the triple- 
expansion type and of 400 horse-power nominal. Her 
fittings include an electric lighting installation, hydraulic 
gear for loading and discharging cargo, and steam wind- 
lasses and steam steering gear. 

On the same day a handsome iron steam yacht of about 
350 tens yacht measurement was launched by Messrs. 
Ramage and Ferguson, Leith. She measures145 ft. by 22ft. 
by13 ft. 6 in., and is being fitted by the builders with com- 
pound surface-condensing engines having cylinders of 18 in. 
and 36 in. in ‘diameter respectively with piston stroke 
of 24in., the steam pressure being 85 lb. per square 
inch. She is owned by Captain Townley Parker, and is 
named the Lady Beatrice ; she was designed by Mr. W. 
Camper Storey, London. Her fittings will include an 
electric light installation. This is the nineteenth steam 

acht built by Messrs, Ramage and Ferguson within the 

ast seven years. 


On Tuesday, September 1, Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, launched from their 
yard at Hull a fine steel screw steamship named the 
Torpedo, No. 287, built for the coasting trade to the order 
of Messrs. Thomas Wilson, Sons, and Co., of the same 

ort. The dimensions of the vessel are as follows: 150 ft. 
ong by 25 ft. beam by 13 ft. depth of hold. She will be 
fitted by the builders with their triple-compound three- 
crank engines, having cylinders 144in., 22in., and 36in. 





in diameter by 24 in. stroke, which will be supplied with 
steam from one ae steel boiler, made for a work- 
ing pressure of 150 


b. to the square inch. 


On Thursday the screw steamer Pearl, recently built 
by Messrs. John Fullerton and Co., Paisley, had her official 


trial trip on the Clyde. She is a vessel measuring 170 ft. 
by 25 ft. by 12 ft., and is owned by Mr. William Robert- 
son, Glasgow, by whom she is intended for the coasting 
trade. The engines, which are of 70 horse-power nominal, 
and have cylinders 22 in. and 42 in. in diameter, respec- 
tively, with piston stroke of 30in., were supplied by 
Messrs. William King and Co., Glasgow. On the mea- 
sured mile the Pearl made a speed of considerably over 
11 knots per hour, and on the run between the Cumbrae 
and Cloch Lights she made a speed of 11} knots. 

On Saturday, 5th September, the steel paddle steamer 
Kathleen Mavourneen, recently built by Messrs. Alex- 
ander Jack and Co., for the Drogheda Steam Packet 
Company, went on her trial trip. She is 260 ft. by31 ft. by 
16 ft. 9 in. moulded depth, and has been fitted by Messrs. 
James Jack and Co. with engines of over 2000 indicated 
horse-power. These are of the compound oscillating and 
surface-condensing type, with strung feathering wheels 
having curved iron floats. The cylinders are 47 in. and 
85 in. in diameter by 6 ft. stroke, supplied with steam by 
two large double-ended boilers working at 85 lb. pressure. 
The air, centrifugal, circulating, feed, and bilge pumps 
are worked independently of the main engines, by a small 
pair of compound engines. A series of runs between the 
Bar and North-West Lightships gave, in spite of a stiff 
breeze and a heavy sea, an average speed of over 15 knots 
per hour. 





Messrs. Russell and Co., Port-Glasgow, on Monday, the 
7th inst., launched a handsomely modelled iron sailing 
barque measuring 215 ft. by 35 ft. by 21 ft. 3 in., and of 
1120 tons net register. She was named the Hyderabad, 
and has been built to the order of Messrs. W. and J. Craw- 
ford, Greenock. When completed she will start on her 
maiden voyage to Japan, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on Change, but again very little business was 
transacted. In sympathy with the rise in Scotch pig, and 
on account of the more cheerful reports from other com- 
mercial centres the price of iron was firmer, No. 3 Cleve- 
land pig being quoted 33s. per ton for prompt delivery, and 
sellers shy at this figure. The most experienced mer- 
chants in the trade still believe that the advance in the 
quotations is due more to feeling than to any actual im- 
provement in business, but there are persons who express 
their opinion that the present rise may be the forerunner 
of even better trade. The reports from America are 
favourable, but in that country, as well as in England, 
people are waiting and are undecided as to whether prices 
willbe maintained. Shipments of iron from Middlesbrough 
are satisfactory. 


The Make and Disposal of Pig Iron in Cleveland.—Dur- 
ing the month of August according to the returns of the 
Cleveland Ironmasters’ Association there were 95 blast 
furnaces in operation in the North of England, and 61 
were idle. The total make of pig iron during the month 
reached 206,658 tons—a decrease of 4688 tons on July. 
The stocks of pig iron have increased very considerably, 
there being now a total of 430,208 tons—an accumulation 
of over 14,000 tons on July. The total shipments of pig 
iron from Middlesbrough during the month were 78,490 
tons, an increase of 6674 tons on the previous month. 


The Finished Iron Trade.—There is a little better in- 
quiry for plates and angles, but there is really no improve- 
ment in the finished iron trade of the North of England, 
and many of the works are only partially occupied. The 
wages question is in abeyance, the arbitration not yet 
being fixed, owing to the absence of Dr. Watson, of New- 
castle, in Norway. In the course of a week that gentle- 
man will return, and the date for holding the arbitration 
will be settled. There is no alteration in the prices of 
finished iron, and manufacturers continue to complain of 
the scarcity of orders. 


Limited Liability Companies.—Many of these companies 
engaged in iron-making have suffered from the recent 
depression in trade. As an instance of this we may men- 
tion that since the report of the directors of Messrs. 
Bolckow, Vaughan, and Co., of Middlesbrough, announc- 
ing that there would be no dividend on the past half- 
year’s working, similar reports have been issued by the 
directors of the Tees Iron and Engine Works and by 
Messrs. Jones Brothers, Middlesbrough. 


The Strike at Newcastle.—The great strike at the Elswick 
Ordnance Works of Sir William Armstrong and Co. 
continues. Efforts have been made to terminate the dis- 
pute, but neither employers nor workmen show any sign 
of concession. So many as 5000 workmen being idle in 
the west end of Newcastle is a serious matter. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Scarborough Gas Company.—The half-yearly meeting 
of the shareholders of this company was held on Saturday. 
Owing to an increase of business the directors have re- 
duced the price of gas by 3d. per 1000 cubic feet. The 
balance of revenue after payment of all interest upon 
mortgages for the half-year was 4967/. 23. 8d., out of 
which the directors recommended the payment of maxi- 
mum dividends on all classes of the stock. 


Launch of a Wilson Liner at Jarrow.—Palmer’s Ship- 





building and Iron Company, Limited, of Jarrow, have 
just successfully launched the screw steamer Buffalo, 
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which is the latest addition to the extensive fleet of 
steamers owned by Messrs. Thomas Wilson, Sons, and 
Co., of Hull. The Buffalo has cost 60,000/7., and is con- 
structed entirely of steel. She is built to the highest 
class in Lloyd’s, and in‘many parts is considerably in excess 
of their requirements. Her gross tonnage is 4500 tons; 
nett 2960 tons, and she will carry upwards of 5000 tons of 
dead-weight on a moderate draught. The engines are 
also being built by the Palmer Company. They are of 
the triple-expansion type and fitted with all the latest 
improvements. The vessel will be lighted by electricity 
throughout, including mast-head and side lamps. 


Scarborough and Whitby Railway.—This line is being 
worked by the North-Eastern Railway Company. Major- 
General Hutchinson, R.E., the Board of Trade Inspector, 
has reported that ‘‘ The works appear to have all been sub- 
stantially constructed and to be standing well; the large 
viaduct over the Esk is a very fine piece of brickwork, and 
the masonry throughout is of superior description. The 
line is generally in good order, and is well finished.” Ata 
recent meeting of the company it was decided (in order to 
confer on the holders of such new capital as may be created 
and issued in lieu of that now proposed to be cancelled, 
the right of voting), to cancel 79,730/. of the new 160,000/. 
new preference shares authorised by the Scarborough and 
Whitby Railway Act, 1884, and at an extraordinary 
meeting held immediately afterwards, the raising of the 
same sum by the creating and issue of new preference 
shares was sanctioned. 


Profits on Chemical Manure.—The Crown Oilcake and 
Chemical Manure Company, of Hull, has declared a 
dividend of 6 per cent. per annum free of income tax, and 
have carried forward a good balance to next year’s 
account. 


Bradford Water Supply.—The Bradford Corporation is 
considering a resolution recommending the adoption of a 
scheme for connecting the high-level and low-level systems 
of water supply, and another proposing to carry into 
etfect the recommendation of the water works engineer as 
to execution of works for preventing the waste of water. 
The same corporation is considering the expediency of 
considerable tramway extensions in the town. 


The Steel Industry.—In Sheffield and district the effect 
of an over-production of steel in the shape of Bessemer- 
made is generally noticeable. Instead of the old cast steels 
controlling the market, the cheapness uf the Bessemer has 
induced a state of things which gives that material the 
ruling of the market. The competition with German and 
French makers has induced an undue competition with 
first-class makers of first-class articles. The result has 
been that in these days of national rivalry for commercial 
ascendency, makers of best hand-wrought work have con- 
descended toa competition for a weight of work with 
rivals engaged in the making of an inferior class of goods. 
This has effected a large turnover at a_low profit, 
and is but the result of a competition, with companies 
having capital uncalled, floated under the “limited ” 
Act. The seller of best cast steel is thus met in the 
market with this, Bessemer steel] for tool purposes 13/., as 
against 23/, (crucible steel), and in proportion to quality 
33 per cent. in favour of the Bessemer. In the face of this 
competition of Bessemer on the one hand, and of the 
market on the other, it must be seen that makers of 
crucible steel are at a considerable disadvantage, and as 
new reductions in price are constantly occurring with the 
latter, it must indicate a reduction in the quality of the 
material supplied, and if there is a further development of 
trade, only at lower and unprofitable rates. 


Steel Rails.—Makers of Bessemer rails find work de- 
creasing and very few lines for these goods are now 
locally in hand. The houses nearer the coast are obtain- 
ing most of the work, and whatever contracts are secured 
here are at an exceedingly low figure. 


A Question for Shareholders.—It is rumoured that a large 
amount of money is to be transplanted from this district 
to Russia for the purpose of developing the manufacture 
of armour plates and material there, and that special pro- 
tection is to be given to the speculators in this direction. 
If true, it is worthy of the consideration of many capital- 
ists who at present rest under the idea that they have 
a monopoly, 


Light Industries.—Makers of edge tools, sheep shears, 
&c., are not busy. The silver and associated trades are 
recovering a little, but the remainder of the old staple 
industries of the town are exceedingly depressed without 
any immediate prospect of recovery. 








NOTES FROM THE SOUTH-WEST. 

Newport.—The steam coal trade has not improved, busi- 
ness continuing in an uncertain state, while prices have 
ruled low. The house coal trade has also been quiet. 
Little alteration can be reported in the iron ore trade. 
Theiron and kindred trades have exhibited little or no 
a last week’s shipments of iron were 703 tons 
to Santos. Last week’s coal clearances comprised 42,543 
tons. From Bilbao there arrived 11,954 tons of iron ore. 


Dredging at Bristol. —The screw steamer Bulldog, 
owned by the Bristol Town Council, came off the grid- 
iron at Cumberland basin about midnight on Thursday, 
having had new blades fitted to her screw. She short} 
afterwards proceeded to Penarth Roads, and there too 
in tow three large earrying hoppers, which she towed to 
Avonmouth. She then proceeded to Penarth to bring to 
the same place the ladder dredger Dundee, of Dundee. 
These craft have been hired for six months by the Docks 
Committee. 

Cardif.—The steam coal trade has remained quiet. 
Patent fuel has exhibited little change; the orders on 





hand, however, have been sufficient to enable manufac- 
turers to keep their works going. The house coal trade 
has been quiet. Last week’s clearances comprised 130,963 
tons of cval, 4650 tons of patent fuel, and 1201 tons of 
iron. From Bilbao there arrived 2260 tons of iron ore, 
and 3498 tons came to hand from other sources, 


The Taff Vale Iron Works.—The Taff Vale Iron Works, 
Treforest, have become the sole property of Mr. J. Lewis, 
Plas Draw, Aberdare. 


The Severn Tunnel.—An inspection train passed through 
this tunnel on Saturday. The Act for the construction 
of the tunnel was obtained in 1872, and between that 
date and October, 1879, the Great Western Railway 
Company carried on the works themselves, sinking five 
shafts and ae a considerable length of heading to 
prove the nature of the ground ; but in October, 1879, the 
heading on the Monmouthshire side of the river tapped a 
fresh water spring, which flooded the whole of the work- 
ings in twenty-four hours. Negotiations were then 
opened with Mr, T. A. Walker, and the tunnel let to 
him. After extra pumps had been erected, the works 
were cleared of water in November, 1880, and the works 
proceeded without special difficulty until October, 1883. 
The level of the rails in the tunnel were lowered 
in 1880, 15 ft. in order to secure greater safety in pass- 
ing under the river, but in these lower levels in 
October, 1883, the spring which had previously drowned 
the tunnel was tapped in much larger volumes, and 
the quantity of water, which previously rose at the 
rate of 11,000 gallons per minute, in October, 1883, 
rose to the enormous quantity of 27,000 gallons per 
minute. It was then found necessary to erect four large 
pumping engines in addition to those previously at work 
to clear the tunnel of the water, and by closing a door in 
the heading by means of a diver, the works were only 
suspended for a fortnight, and the great spring has been 
dammed back by masonry and brickwork. In the deep 
parts the tunnel is lined with brickwork in Staffordshire 
or petrified bricks set in cement 3 ft. thick, and as it 
rises from the lowest point the thickness is gradually _re- 
duced to 2ft. 3in. at both east and west ends. The 
water at the shoots-at low water is 55 ft., and at high 
water 91 ft., and the tunnel under this point has a cover- 
ing of 45 ft. ‘This thickness varies, the lowest being 
under the Salmonpool, where it is only 30 ft. Descend- 
ing from the Gloucestershire side, the gradient is 1 in 100 to 
the lowest point under the shoots, and the ascent thence 
westwards is lin 90. The tunnel is 26 ft. wide, and is 20 ft. 
high from the rails. There is a double line of rails laid on 
longitudinal sleepers. The ventilation is to be provided b 
a Guibal fan 45 ft. in diameter, which has to be erected, 
and which will drive through 240,000 cubic feet of air 
per minute. The drainage will be provided for by a cul- 
vert 5 ft. in diameter falling from the lowest point in the 
tunnel to the Sudbrook shaft. The greatest number of 
men employed on this great work at one time was abouta 
year since, when there were 5000 men engaged. The 
process of boring was by machine drills, oneal by com- 
pressed air, and by blasting, and to show the rapidity 
with which the work was done, 400 yards of complete 
tunnel were executed in one month, at a cost of 100/. per 
yard. Eleven shafts were sunk, viz., eight on the Mon- 
mouthshire side of the river, and three on the Gloucester- 
shire side. About 75,000,000 bricks have been used in 
the construction of the tunnel, and about 700,000 cubic 
yards of rock and earth have been excavated. 


Torpedo Vessels.—The officials at Devonport Dockyard 
have been instructed to proceed at once with the building 
of two torpedo vessels of the large class. They will be 
200 ft. in length. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a further up- 
ward movementin prices in the pig-iron warrant market 
last Thursday, the cash price ranging from 41s, 94d. up 
to 42s, 5d., at which the market closed for the week, there 
being no meeting of the ‘‘ iron ring” on the following day, 
partly out of respect to the Iron and Steel Institute, 
whose excursion to Inverary took place on that day. 
Prices advanced during the four days ending on Thurs- 
day, 11d. per ton, The warrant market was again very 
strong on Monday, and prices met with an unusually 
large advance, the close showing a gain of 1s. per ton 
over the closing rates of last Thursday. The best price 
reached on Monday was higher than had been touched 
since December of last year, and it was 2s. 94d. above 
the lowest quotation on July 29 of the same year. Busi- 
ness was done on forenoon ’Change at 42s. 8d. (an 
advance of 3d.) up to 42s, 114d. cash, also at 42s. 8d. 
up to 43s. ld. one month, the close being sellers at 
42s, 11d. cash and buyers at 42s. 104d., with the month 
price nominally at 43s. In the afternoon there were 
transactions at 42s. lld. up to 43s. 5d. cash, also at 
45s. O}d. to 43s. 6d. one month, and the close was sellers 
at 43s. 44d. cash and 43s. 6d. one month, with buyers at 
4d. less per ton. Yesterday’s warrant market opened very 
strong, and prices were run up 6d. above the highest of 
the previous day, and within 10d. of last year’s best quota- 
tion ; towards the close, however, a reaction set in, and 
all the early gain together with 4d. more was lost. Trans- 
actions were reported during the morning at from 
43s. 44d. up to 43s. 11d. cash, also at 43s. 64d. to 44s. 1d. 
one month, with sellers at the close at 43s, 9d. cash and 
43s. 104d. one month, and buyers at 4d. per ton lower. 
During the afternoon business was transacted at 43s. 7d. 
down to 43s, 1d. cash, also at 43s. 84d. down to 43s. 2d. 
one month, and at the close there were sellers 
at 43s. 1d. cash and 43s. 24d. one month, with 
buyers at 4d. less per ton. he market was again 
excited to-day, but when compared with that of yesterday 


the excitement was scarcely anything but quietness, 
There was a flat tone at the opening on a disposition 
being shown by recent small buyers to pocket profits, and 
the price came down as low as 42s. 8}d. cash, or 1s. 24d. 
down from yesterday’s top figure—certainly a very smart 
relapse. A sign of further attempted “bear” covering 
showed itself, with the result that the quotations jumped 
from 42s. 84d. up to 43s. cash, at which price the forenoon 
market closed, with buyersover. In the afternoon busi- 
ness was done up to 43s, 2d. cash and 43s. 34d. one month, 
the close being sellers at 43s. 14d. cash and 43s. 24d. one 
month, and buyers at 4d. per ton lower. Several makers 
say that, as a consequence of these movements in the war- 
rant market, they find that inquiries are coming in more 
freely, and that even a little pressure is felt for the 
execution of deliveries. Special brands are now in some 
instances marked 3s. higher than the recent lowest rates ; 
still, no difficulty would be experienced in undertaking 
further contracts. It is difficult to see any good and 
satisfactory reason for all this excitement and sudden 
great increase in prices, for there is not any marked im- 
“wedge in the iron-consuming industries, either at 

ome or abroad ; and the reports which have lately come 
to hand of an improvement in the iron trade in America 
should be received with a considerable amount of reserve ; 
indeed, improvement must be looked for in some branches 
of the Transatlantic industries before the iron trade can be 
legitimately affected. There are now 80 blast furnaces in 
actual operation in Scotland, as compared with 95 at this 
time last year. Last week’s shipments of pig-iron from 
all Scottish ports amounted to 7877 tons, as against 8268 
tons in the preceding week, and 12,978 tons in the corre- 
sponding week of last year. The largest shipments were 
1060 tons to the United States, 1382 tons to Canada, 600 
tons to Italy, and 605 tons to Holland. The stock of 
pig-iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stvuod at 619,592 tons, as against 
618,562 yesterday week, showing an increase for the week 
of 1030 tons. 

Coal Trade.—Rather less buoyancy is shown in the 
Scotch coal trade this week. From all the leading ports 
the advice comes that less business is being done than last 
week on shipping account. The house demand continues 
steady, the course of the season favouring the consump- 
tion in that direction; but for manufacturing sorts the 
inquiry is as poor as ever, and the prices realised are far 
from satisfactory. Dross is a itive drug, and on all 
hands the collieries are accumulating heavy bings of it ; 
some lots have actually been sold deliverable at Stob- 
cross Docks, Glasgow, at 2s. 6d. per ton. The Lanark- 
shire prices are as follows: Main coal, 5s, 9d. to 6s, 3d. 
per ton; ell coal, 5s. 3d. to 7s.; Hamilton ell, 6s. 9d. to 
7s. 3d. ; splint coal, 6s. to 6s, 9d; steam coal, 7s. to 8s,— 
all f.o.b. at Glasgow. 


Rivetter’s Dispute at Greenock.—A dispute occurred last 
week between Messrs. Russell and Co. and the rivetters 
employed by them in their Greenock shipbuilding yard. 
According to the men’s statement, their employers had 
made a proposal to reduce the rates paid for work to be 
done on vessels ready for rivetting, and that while the 
firm had made several reductions during the past year 
the present proposal was the most serious one. The 
matter came before an aggregate meeting of the three 
Greenock branches of the Amalgamated Society of Iron 
Shipbuilders, and after deliberating upon it over a space 
of three and a half hours, they decided that the rates 
should not be accepted, and that the men should not 
return to their work pending the settlement of the dis- 
pute. Since the meeting was held, however, a number 
of the men have resumed work, but the matter has since 
become complica by a number of the rivet boys re- 
fusing to work for less than 15s. per week. The men 
resolved to resist the claim, and this morning it was 
thought that the strike would not last beyond to-day, as 
there were some dozens of other boys at the gates waiting 
to accept a job at any reasonable wages. 


New Bridge over the Tweed at Peebles.—Operations are 
in Las ors for the erection of a new iron a over the 
Tweed between Traquair and Inverleithen. he bridge, 
which has been designed by Mr. Robert Anderson, C.E., 
county road surveyor, will consist of four lattice-girder 
spans of about 70ft. each. The piers are to be constructed 
of stone from Cragg Quarry, Northumberland. The total 
> of the bridge will be about 300 ft. by 174 ft. broad, 
and the weight of the iron used in it will be about 151 tons. 
Messrs. Ro 
tractors. 


Depression in Leith Shipping.—Not for a considerable 
time have so many steamers been seen lying idle in Leith 
Docks as at present, and prospects for the approaching 
winterare far from reassuring. This is owing to the lowness 
of freights offered at Baltic and Continental ports. At 
present no fewer than seventeen steamers, aggregating 
13,500 registered tons, and representing a total money 
value of over 460,000/., are at present laid up in the docks. 
Eight of these belong to Messrs. Currie and Co., and two 
to the London and Edinburgh Shipping Company, while 
the remainder are owned in Leith, London, and Hartle- 
pool. In addition to the eight steamers belonging to 
Messrs. Currie, that firm have other two steamers lying 
idle at Grangemouth. At least 200 men were employed 
in Messrs. Currie’s steamers, and the whole of them, 
including the captains, have been paid off. 


rtson and Co., Washington, are the con- 








Cuirton Down Tunnet.—The tunnel under Durdham 
Down has been opened for passenger traffic. The first 
train ran on Tuesday morning at 7.10, and six trains are 
now running from Temple Meads to Avonmouth, and 
six vice versd. There was no ceremonial connected with 





the opening. 
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HORIZONTAL ENGINE AT THE INVENTIONS EXHIBITION. 


CONSTRUCTED BY MESSRS. ROBEY 
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Messrs. RoBEY AND Co. show at the Inventions Ex- 
hibition an horizontal fixed engine with the Proell 
automatic expansion gear. The framing is of the 
girder type, and is of the most substantial character, 
as is seen from the illustration above. All the 
bearings are of ample size and are made of gun-metal 
or phosphor-bronze, The steam is admitted to the 
cylinder through two valves, the first of which is an 
equilibrium valve worked by the Proell gear, and the 
latter an ordinary slide. A detailed description with 
drawings of the Proell gear will be tound at page 250, 
of ourthirty-seventh volume, and it will be sufficient now 
to describe thegeneral principle. The equilibrium valve, 
with the governor, is mounted on the top of the valve 
chest, the capacity of which is only sufficient to allow 
of the working of the valve, all clearance space being 
avoided as far as possible. The valve is lifted at the 
commencement of each stroke by a lever worked by a 
rod from the valve or pump eccentric, and is kept open 
for atime depending upon the position of a tappet, 
which is controlled by the governor. Thus, while the 
slide valve may be set to cut off at half stroke, yet if 
the equilibrium valve closes at quarterstroke, expansion | 
will commence at that point. It follows that the office 
of the slide is reduced to admitting and exhausting the 
steam, while the cut-off is decided by the Proell gear. | 
Mesrrs. Robey and Co, also make another form of | 
Proell gear in which there are two Cornish equilibrium | 
valves, one at each end of the cylinder, and the slide 
merely provides for the exhaust. In either case very . 
good results are obtained by this gear, and first-class | 
diagrams can be got. 


SILICON PIG. 
On the Value of Silicon Pig to the Tronfounder.” 
By Mr. Cuartes Woop, Middlesbrough. 
IN a paper read before the Chemical Society in the | 
spring of this year, Mr. T. Turner gives an interesting | 
account of some experiments carried out by him, by mix- | 
ing pig containing 9.80 per cent. of silicon, with what he | 
calls pure cast iron, and he endeavours to show that b: 
increasing the silicon from 0 up to 2 per cent. the strengt 
of the iron was increased from 10.14 tons per square inch 
tensile strain up to 15.75 tons, but that with any addition | 
above 25 per cent. the strength gradually decreased again. | 
Results such as these seem startling, and if they could | 
be obtained in practice when remelting Cleveland iron, 
would be of immense importance, being equal to increas- 
ing the strength of the castings over 50 per cent., or an 
additional load upon the usual test bars, 3 ft. long, 2 in. 
by 1 in., from 27 cwt. up to rather more than 40 ewt. 
here are elements in Cleveland pig iron which, how- 
ever valuable they may be in certain processes, may have 
a share in somewhat modifying these wonderful results ; 
but if it can be shown that by regulating the quantity of 
the silicon in the pig we can obtain an additional strength 
of even 10 per cent. with increased softness in the cast- 
ings, it must tend to bring our iron into more general use. 
Without any knowledge of the experiments carried out 


., Paper read before the Iron and Steel Institute at | 
Glasgow, | 

















by Mr. Turner, I commenced this spring a series of ex- 
periments which are still only in an imperfect condition. 
At the same time I hope they may prove of some interest 
to the Iron and Steel Institute. 

Excess of silicon in Cleveland pig iron, like phosphorus, 


is the béte-noire of the malleable iron maker, and it may | 


fairly be said that the market value of pig iron has 
hitherto been regulated to a considerable extent accord- 
ing as the iron has been appreciated or condemned by the 
puddler. At the same time, such condemnation has been 
quite sufficient to ruin the character of the brand for 


foundry purposes also; and it is a fact that mines yield- | 


ing fairly good ironstone have been closed because the 
iron was not suitable for the forge. 

When silicon exceeds 1? per cent., the puddler com- 
pains that it requires extra labour to work it, and that it 
** eats” up the bottom of the furnace, whilst the master 
tells us that the yield of puddle bar is bad, and finds fault 
accordingly. 

Ironfounders, however, without any knowledge of the 
cause, have always given preference to certain brands ; 


and, strange as it may appear, the iron objected to by the | 


puddler is that most appreciated by the founder. 

It is therefore clear that it would be better if smelters 
would give their attention to the manufacture of two dis- 
tinct classes of iron. This is day by day becoming of 
greater impcertance, when we consider that puddle bar is 
gradually but surely in many ways being replaced by 
the steel ingot ; consequently for puddling purposes the 
demand grows les3, whilst there is an increased quantity 
made into castings, reversing to a considerable extent the 
tendencies of a few years ago. 

Iron should, therefore, be smelted specially for foundry 
use, or specially for puddling purposes, instead of, as at 


present, making but one class and numbering the quality | 
| for forge or foundry use by the fracture of the pig. These 
| remarks will not apply so much to mottled and white | 


iron, as in all cases the silicon is low in these qualities. 
The system of sorting by fracture, although perhaps 


| the only one practicable when treating the iron made by 


the high heats of the ‘‘Cowper” stoves, gives very 
erroneous results. 

The following analysis, prepared by Mr. J. E. Stead, 
will show at a glance the difference between what may be 
termed good grey forge and good foundry iron—that is, 
iron selected by analysis and not by fracture ; and yet the 
fracture of the two samples was so much alike that even 
an experienced person could not tell the difference : 


Forge Iron. Foundry Iron. 
Silicon... is 1.5 to 1.75 2.50 to 3.15 
Combined carbon 0.70 ,, 0.50 0.15 ,, 0.10 
Hitherto one of the chief characteristics of Cleveland 
iron in the foundry has been the remarkable hardness of 
the castings. So hard, indeed, have these been, that, to 
obtain castings suitable for the fitting shops, or for any 


work requiring tooling or toughness, it has been usual to | 


employ either Scotch or hematite pig as a mixture to 
soften the iron. These conditions may now be completely 
changed, and castings of any degree of softness are ob- 
tained without any foreign mixture whatever. 
It will be noticed in the analysis given above, that in 
the foundry iron experimented upon, the silicon is above 
rcent., and it is simply by regulating this in the 


pe 
castings that such results can be obtained. High silicon | be cut easily by any kind of tool, 
| and Jow combined carbon will produce beautifully soft, | which was fit for engine castings ; whilst Nos. 24 and 25, 
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sound, sharp, and clean castings, whilst the iron in the 
molten state is exceedingly fluid ; and by thus regulating 
the amount of silicon pig in the cupola, almost any amount 
of hard scrap iron can be run down into soft castings as 
desired. 

I now come to the important question of the strength of 
this soft iron when subject to the usual test of loading a 
bar 3 ft. between bearings with a section of 2in. by 1 in. 
placed on edge. Although I have not been able to ap- 
proach the wonderful results mentioned by Mr. Turner, 
still I may say with satisfaction that by care in selecting 
the iron before going into the cupola, I have been able to 
raise the strength of the soft iron to about 29 cwt., whilst 
by reducing the silicon and increasing the combined 
carbon, I can rely upon casting bars out of the ordinary 
run of metal from the cupola up to 31 cwt. or more. 

These results have been obtained over several months’ 
working out of cupolas running from 60 to 70 tons per 
day ; and in order to confirm the statements made, I ob- 
tained the assistance of my friend Mr. Stead, who has 
carefully analysed about thirty different tests, represent- 
ing as many days’ melting, the charges being regulated 
for this purpose. 

The conclusion to be drawn from these experiments may 
be summarised as follows : 

1. To make soft, sharp, clean castings out of Cleveland 
pig iron, the mixture should be as follows : 


Silicon sas a 2.60 to 3.00 
Combined carbon ... 0.15 ,, 0.10 


2. To make heavy castings, such as will carry a load 
on the test bar of 30 ewt. to 31 cwt., the silicon should be 
reduced thus : 


Silicon < gs 1.80 to 2.00 
Combined carbon 0.60 ,, 0.40 


In the former, for sound, soft castings, the combined 
carbon requires to be low and the silicon high ; whilst 
| in the latter the silicon is low and the combined carbon 


high. 
| = order to thoroughly confirm the softening effect of 
| the silicon upon the pig-iron, at Mr. Stead’s suggestion 
the following experiments were carried out, viz., to run 
down white iron with different proportions of pig contain- 
ing about 4.43 per cent. of silicon. The iron was melted 
in charges of 2 cwt. each in a small cupola, which was 
well drained out after each blast. 
| | 











Analysis. 

| Load 
No. Charge. > hie Carried on 
sy: Combined | Test-Bar. 

Silicon. Cashon. | 

} ewt. 

21 4 white, § silicon pig 3.66 0.10 26.50 

21: , # ie 3.14 0.12 29.50 

1) a es 2.71 0.14 | 3033 

“'3 » 3 iS 1.89 0.95 | 2800 

618 a 1.67 132 | 26.66 

Silicon pig only <a es | 22.33 

White only 4 25.00 





The results are rather surprising. Nos. 21, 22, and 23 
gave a beautifully close-grained soft casting, which could 
articularly No. 23, 
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although harder, had a grey fracture, and could be cut 
and filed fairly well. 

That one-sixth of silicon pig was able to bring back, as 
it were, five-sixths of white into a grey state, seems an 
extraordinary fact, and appears to confirm what I have 
already mentioned, namely, that any hard iron, whether 
scrap or pig, can be rendered perfectly soft by a careful 
mixture of silicon pig. From these experiments it seams 
to me tu be clearly shown that silicon pig to the founder, 
particularly to those who buy large quantities of scrap, 
should be looked upon as a valuable adjunct, and every 
ton made at the blast furnace, should be carefully set apart 
for special use, instead of returning it into the blast fur- 
nace, as is now often the case. 

It frequently happens that a complaint is received from 
a founder thet the iron sent to him is bad. Upon ex- 
amination by fracture, it shows a soft grey iron, better 
even than the number it was sold for. Still the founder 
insists that his castings are brittle, and so hard that they 
cannot be cut. When this iron is submitted to the 
chemist, he tells us that it is unusually good, being low in 
silicon and high in combined carbon. The blame is then 
thrown upon the scrap iron or upon the cupola charger, 
or, as is more often the case, upon the quality of the coke, 
whereas the true solution is to be found in the fact that 
the iron is poor in silicon, so that the founder requires an 
impure iron to soften his castings, and this he can now 
have without extra cost. 

There is another very interesting, and perhaps an im- 
portant feature, in the study of the different elements 
composing pig iron which, so far as Iam aware, has never 
been thoroughly studied. 

I have already pointed out that the value of pig iron 
has to a considerable extent been regulated by its freedom 
from impurities for puddling purposes; but has foundry 
iron ever been thoroughly examined with a view to see 
what amount of foreign elements can be combined with it 
without impairing the strength of the castings ? 

There are many samples of iron which come into the 
founder’s hands containing as much as 8 per cent., 9 per 
cent., and even 10 per cent. of metalluids ; and I am in- 
clined to think these may be increased with advantage, 
particularly if some other metals, such as manganese, 
could be added without extra cost. 

Certain it is that silicon pig need not any longer be a 
drug at the works; whilst if iron for foundry purposes is 
made a speciality of by the smelter, there is no reason why 
silicious beds of ore now lying idle, should not become 
valuable for the production of foundry iron. 

How far these ideas can be carried into effect I have 
not had time to prove. I merely lay them before the In- 
stitute, hoping that others may be interested in the same 
direction. 


NOTES ON SHIPBUILDING.* 


By Mr. J. H. Bizzs (of Messrs. J. and G. Thomson), 
Clydebank, Glasgow. 

WHEN the secretary of this Institution asked me, ‘‘ as 
one whois in the thick of the work,” to contribute a paper 
on ‘* Steel Shipbuilding, I could not but feel honoured. 
The year that this Institution holds its meeting in the 
home of steel shipbuilding is not one when no contribution 
should be made to the athe of this subject unless 
there is absolutely nothing new to talk about, and I there- 
fore, though reluctantly, have prepared a paper which, I 
hope, will serve to elicit a valuable discussion, if it does 
not by itself impart any information. 

There are two questions to be considered in undertaking 
to build any ship ; the first is the constructive possibility, 
the second is the commercial desirability. The first has 
become a certainty, as is evidenced by the increasing per- 
centage of the total ships built which are steel, and by the 
confidence that is now felt by the great majority who have 
had the necessary enterprise to build in steel. 

The second has n several times demonstrated. First, 
by Mr. Martell, in 1878, who showed that a better profit 
could be made in a steel than in an iron ship; secondly, 
by Mr. William Denny, in 1881, before this Institution, 
who showed the price per ton of steel, in relation to iron, 
which must rule in order that, ond ton of dead-weight 
carried, a steel ship should be ascheapas aniron one. Mr. 
William John, before this Institution, last year, pointed 
out that the relation between steel and iron necessary to 
make a steel ship as cheap in first cost, per ton of dead- 
weight carried, had beenreached. This was a great point 
for steel to reach, because it made a comparison of profits 
independent of the freights, which was not the case in 
Mr. Martell’s comparison. I shall endeavour to show 
later on that we have reached on the Clyde a relative 
price of steel to iron, where for the same size of ship, the cost 
is practically equal, and therefore the shipowner is in a 
position to have a considerable increase to his weight- 
carrying for the mere deciding whether his vessel shall be 
built of steel or iron. Why another iron cargo-carrying 
ship should be built upon the Clyde it is difficult to see ; 
and I shall endeavour to show later on that, even in ships 
where dead-weight carrying is not the desideratum, but 
where capacity is, by properly modifying the dimensions 
the full advantage gained by the dead-weight carrier can 
also be obtained by the measurement goods carrier. 

With the change from iron to steel asa common material 
of ship construction, there must necessarily follow some 
changes, great or small, in the construction of the ship, 
and in the general design in so far as the weight and 
strength of the structure-forming material affects the 
question of weight-carrying, stability, and principal 
dimensions. The experience of the last ten years in the 
manufacture of steel, and its application, among many 
other purposes, to ship construction, had enabled its users 
to say with certainty that a steel ship can be constructed 
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with at least as much certainty of success in all respects | 
as an iron, provided that the dimensions are chosen, the | 
structure is designed, and the work of building is carried 
out, with a full appreciation of the fact that the ship is to 
be a steel one and not an iron one. 

With the adoption of the 20 per cent. reduction allowed | 
by Lloyd’s, and as carried out in their latest volume of 
rules by the substitution of the same number of twentieths 
of an inch in thickness in a steel ship for the corresponding | 
number of sixteenths in an iron ship, the reduction in the | 
weight of material, after allowance has been made for the | 
different specific gravities of the two metals, must be | 
about 17 per cent. But there are certain restrictions in | 
this matter of reduction, such as thickness and arrange- | 
ment of butt straps, which prevent the full 20 per cent. | 
from being realised. From approximate estimates made | 
it appears that in the different classes of ships the amount | 
of material saved per cent. is about as follows : 





Tons. Per cent. 
1500 13.9 
2500 13.7 
3500 13.5 
4500 13.3 


These figures are based upon actual ships, which are 
principally cargo carriers, but have a small amount of ac- 
commodation for engers. It may be interesting to 
see why it is that though the scantlings or thicknesses are | 
reduced by 20 per cent., the net gain in weight of structure 
is only about 14 per cent. of the changed material. 

It is necessary here to state that after allowing the 
20 per cent. reduction in thickness ey, Lloyd’s | 
ask for an increase in the thickness of certain butt-straps 
in the outer bottom plating, and in the stringers, and also 
for an increase in the number of the rivets in the butts. | 
To those two modifications are due the fact that the full 
17 per cent. reduction cannot be gained. 

The following Table shows for different sizes of ships 
the actual thickness and proportions of butt-straps to 


has a t advantage over iron, and one which in th " 
Souda of ships will materially help it to completely 
displace iron as the staple structural metal. The effect 
of the advantage of using larger plates is that less weight 
for a given thickness is used in laps and butt straps; less 
rivetting is required ; less scrap is produced ; less time ig 
required in construction, and less cost for labour is in. 
volved. In the two third columns of the above Table 
are given the percentages of the different items, on the 
assumption that the limits of length and breadth are 
16 ft. by 5 ft. The increased reduction due to this cause 
is 2.5 per cent. in the sailing ship, and 1.37 in the steamer. 
making the total reductions from iron 15.83 per cent. and 
13.44 per cent. respectively. This is a point of the 
greatest eens in the future of ship construction ; 
and it is to be noted that the objections pointed out by 
Mr. Parker in his feed read at the meetings of the In- 
stitute of Naval Architects in April last to the use of 
large heavy plates in boilers do not hold to the bulk of 
ship plates, as they are not subjected to furnace work. 

From the foregoing Table it may be easily deduced that 


| if iron plates and angles cost 5/. per ton overhead, and 


rivets 8/. 10s., that the material for a steel ship can be 
bought for the same money as an iron ship, if steel is 6/, 
per ton, if the limits of size are the same as iron, and 
61. 33. 6d. if they are as indicated in the third columns, 
i.e., with the increased size of plates. 

But this calculation takes no account of any of the 
other advantages due to the use of large plates. If we 
allow for one only—the reduced number of rivets—the 
overhead price of steel per ton, which must be quoted, 
in order that the steel ship shall be built, at least, 
as cheaply as an iron one, is 6/. 93. Of the prices 
quoted us during this year for steel and iron, the mean 
overhead rates are—for steel, 6/. 93.; and for iron, 
41.193. 3d. Without dealing further with the question 
of difference in cost of labour, which is decidedly in 
favour of the steel ship, one isin a position to say that 
on the Clyde a ship built to class at Lloyd's, according 


























plates in iron and steel ships respectively : to their published Tables, can be built at least as cheaply 
IRON. | STEEL. 
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| and treble rivet for #1. | | | Straps, yf, thicker. — 
Straps—double, ll} in.; treble, 


Length of plates, 14 ft. 
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From this it will be seen that there is in steel ships, 
with a numeral above 8000, more butt straps required to 
the extent of from 2.7 to 1.7 per cent. of the weight of the 
plate sthan iniron. In the larger ships the butt “a” are 
actually as thick in the steel as in theiron ship. This is 
rather unfavourable to the steel ship, for the extra thick- 
ness cannot be required for tensile strength any more in 
the steel than in the iron ship, and -if it is necessary to 
support the butt to resist compression, it may as well be 
iron as steel. If these straps be iron instead of steel ina 
steel ship, a saving of about 100/. in a 4000-ton ship would 
be made, 

The following Table has been prepared to show in some 
detail the changes which take place in every 100 tons of 
an iron ship, when it is modified to a steel ship of same 
dimensions, classing at Lloyd’s in the 100 A 1 class. 





' 
| | 
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1500-Ton Sailing | 5<co.Ton Steamer. 











Ship. 
é¢ [28 <2 38 <2 <4 
~~ ex 2% 32 ..3% 2% ./8e 
re ic a eS ek eh 
= Be Ram 2sh ox aoe RBs 
sES SES SES SES SESISES 
Ets 3223 eS Ses ses ses 
Outer bottom plating and | | 
stringers en ..| 81.2 | 25.9 25.9 | 228) 18.9) 18.9 
Butt straps to ditto 2.23; 2.22; 1.95) 2.13) 237) 2.04 
Rivetsto ditto .. : 68 78 68 -68 1.00 88 
Laps to outer bottom | | | } 
plating, &. .. --| 3.4 2.145 2.01; 3.3] 2.74! 2.01 | 
Rivetsinditto .. --| 2.23; 2.16) 1.57) 2.23) 2.16 1.67 
Other iron which can be | 
changed to steel 47.0 39.6 3,90 | 44.9 | 86.7 37.3 
Rivets toditto .. | — 2.9 2.7 Ay a Sf 2.5 
Other iron which is not | 
changed to steel . 9.76 9.76 9.76 20.10, 20.1 20.1 
Rivets to ditto 6 .60 6 1.36 1.26 1.26 


|100.00, 86.66 84.17) 100.00 87.93 86.56 





The results are given for two ships very widely dif- 
ferent, a 1500-ton sailing ship, and a 5500-ton cargo 
passenger steamer. On the total weight of iron plates, 


angles, and rivets, there is asaving of 134 per cent. in the | 
sailing ship, and 12.07 per cent. in the steamer, on the | 
assumption that the limits of length and breadth of | 
the plates are the same, 


But it is at this point that steel 


| she will very soon receive considerable injury. 


in steel asin iron. This being so, the advantage to the 
steel ship is obvious, if weight-carrying power is of any 
commercial value to her. 

As a steel ship can be built as cheaply as an iron one 
of the same dimensions, it follows that, per ton of dead- 
weight carried, a steel ship must be cheaper. The 1500- 
ton sailing vessel referred to will, if built of iron, carry 
abovt 2260 tons, and if built of steel, 2400 tons, or 6} per 
cent. more cargo. In the 5500-ton steamer the yain is 
10 per cent. if the vessel be assumed to have a twelve- 
knot sea speed, and to carry coals to take her from Liver- 
poal to New York. If the voyage be longer, the gain per 
cent. in cargo-carrying weight will be increased. 

As these gains in cargo-carrying can be obtained with- 
out any extra first cost, and with a very small increase of 
working expenses (dock dues, coals, crew’s wages, and 
provisions, insurance, &c., all remaining unaltered), it is 
difficult to see why any iron sailing or steam cargo-carrying 
ship should be built upon the Clyde, or any other river 
where steel works are as close at hand as iron works. 

Experience has shown the reduced risk of total loss due 
to stranding in a steel ship, and now that Lloyd’s have to 
a certain extent re-issued their ‘‘ Rules for Steel Ships,’ 
it is fair to infer that they have no doubt that the 20 per 
cent. of reduction of scantlings, makes a steel ship at 
least as strong as an iron ship. Two objections have 
usually been urged against steel ships. The first is that, 
as steel is so ductile, ships built of it are much less rigid 
than iron ones, and will soon begin to work. 

At Clydebank we have built, or are building, twenty- 
eight steel ships, representing over 50,000 tons, and in 
no single instance that has come to our knowledge has 
any defect in the structure been due to material. As 
these twenty-eight vessels include such great varieties as 
Transatlantic liners like the Servia and America, sailing 
ships, ordinary cargo steamers, and river steamers such 
as the Columba and Grenadier, the experience em- 
braces all kinds of vessels, and it shows that ships can be 
constructed in steel, with a 20 per cent. reduction, as 
strong as iron ships. This experience is not uncommon 
with all shipbuilders who have built largely in steel. 

The second objection is that steel more rapidly cor- 
rodes than iron. It is certain that if an iron ship be not 
watched and carefully coated, so as to prevent corrosion, 
It is also 
certain that if properly coated and watched, an iron 
ship is practically indestructible. It seems, therefore, to 
be much more a question of relative care necessary to 
protect the material, than the relative amount of corrosion 
which will go on if no care is taken; and if a little extra 
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i uired, it cannot be anything like a set-off against 
on the yr advantages in a steel a. The Admiralty, 
however, having discovered that the most of the corrosion 
which has come under their notice is due to the galvanic 
action which takes place between the black oxide or scale 
and the metal itself, they treat all their outer bottom 
lating, floors, and lower plates of bulkheads, in a 
Flute ‘acid bath to remove the scale. In carrying out 
this operation for the Scout class, which are at present 
building for the British Admiralty, we have devised 
a fast - running wire - brushing machine, which, after 
the plate has been dipped in the acid bath, bur- 
nishes the surface of the plate, leaving it almost 
like silver. This operation does not cost more than 1s. 
per ton extra over the whole of the ship, and it might be 
advisable for steel manufacturers to do this at their own 
works from the under-water portion of the outer bottom 
plating. The plant necessary is comparatively inexpen- 
sive. Another method of meeting this objection to steel, 
is to galvanise those plates which are most liable to cor- 
rosion. The torpedo boats built by Messrs. Yarrow and 
Messrs. Thornycroft, which have outer bottom plating 
varying from yz in. to yy in., have a great portion of their 
structure galvanised. The floors and lower plates of bulk- 
heads of Scout are galvanised. Messrs. Denny have 
galvanised the plates of some of the light-draught ves- 
sels for the Irrawady Company, and also have gal- 
vanised the tank-tops of some of their ships in the way 
of the boilers. 
It may be desirable to galvanise all the outer bottom 
lating of ordinary ships, and it has been pointed out by 
fr. Denny that unless something of this kind is done, it 
will not be possible to take full advantage of steel having 
higher tensile strength than that at present in use. This 

uestion of corrosion has a similar bearing in ships to 
thet which it has in boilers, for it is certain that if the 
liability to corrosion is the same in both thick and thin 
plates, there must be a thickness beyond which it would 
not be advisable to reduce, however high a tensile strength 
the material may have. If galvanising can be success- 
fully and generally applied, this minimum will be much 
reduced, and the increase in tensile strength can be much 
further extended. At present the extra cost is its chief 
drawback ; but if higher tension steels be adopted, some 
of the saving in cost due to them must go to pay for 
galvanising. 

I think it may be fairly claimed for a steel ship built 
to Lloyd’s scantlings, as compared with an iron one of 
the same dimensions, that its first cost is not greater ; its 
strength is greater, liability to loss from collision or strand- 
ing is less, its liability to damage by corrosion need not be 
greater, and its dead-weight carrying capability (which is 
the raison d’étre of nine ships out of ten) is much greater. 
But a shipowner in a measurement goods trade may say, 
“*T don’t want a stronger, a safer, or a greater weight- 
carrying ship, even for the same money, because if I 
don’t have the weight in the structure, I must put in 
ballast.” This kind of objection may be applied to vessels 
like those of the Union and Donald Currie lines, which 
carry out general cargo to Cape Town and return with 
wool or nothing. To these shipowners it is necessary to 
point out that an increase in depth, accompanied by an 
increase in breadth, to preserve the stability, will add to 
the capacity, and therefore to the weight to be carried ; 
andif the operation be carried far enough, there will in 
most trades come a point where, even with a measure- 
ment cargo, it will be possible to overload a ship and to 
lead the shipowner to say, ‘‘I wish this ship’s hull were 
not soheavy.” In other words, by properly choosing the 
principal dimensions of a ship, it is possible to reduce all 
trades to dead-weight trades. I am quite aware that 
there are some considerations which come in to modify 
this statement, but they need not be further discussed 
here than to say that they may slightly reduce, but they 
cannot take away, the force of the above proposition. 

To trades which are neither dead-weight nor capacity, 
such as high-speed passenger steamers, there is almost 
always a limitation of draught. The dead-weight carried 
by these vessels is almost wholly their machinery and 
coals, and consequently anything which tends to increase 
their weight-carrying may be made available for an in- 
crease of speed. Hence we are not likely to see high- 
speed passenger vessels built of iron again. 

There does not, therefore, appear to me to be any reason, 
with prices as they are at_present, why another iron ship 
should be built upon the clyde or any other river where 
steel can be produced relatively as cheap as it is here. 

The question of the reduced size of steel ships to carry 
the same dead-weight, and the consequent reduced first 
cost, Ihave not dealt with, as Mr. ‘William Denny so 
ably handled that subject in 1881. But if in the 1500- 
ton sailing ship and in the 5500-ton steamer, there is a 
gain of 64 per cent. and 10 per cent. respectively, as be- 
fore stated, it is obvious that there must be practically 
6} per cent. reduction of first cost in the sailing ship and 
10 per cent. in the hull of the steamer, in order that they 
should carry the same dead-weight. From the latter 
stands to be deducted from the first cost the saving in the 
cost of the engines of the smaller ship, and also as a re- 
curring reduction the decreased dock dues and coal con- 
sumption. 

There is one point which I would respectfully suggest 
to Loyd’s that they should do in order to be quite equal 
in their treatment of iron and steel. It is that as they 
insist on a breaking strain of 28 to 32 per square inch on 
a reduction of 20 per cent. in the thickness in passing 
from iron to steel, they should insist on iron passing 
exactly similar tests, but with the limits of strength re- 
duced in exactly the same proportion as the thickness of 
steel has been reduced. For instance, if an iron ship has 
plating }% in. thick, and a corresponding steel one has 
plating 43 in. thick, the 43 plating per inch of breadth is 
expected to stand between 14 of 28 and 4% of 32 tons, or 


between 16% and 19} tons. Why should not the iron- 
plating per inch of breadth be expected to stand between 
16¢ and 19} tons per inch of breadth ? It has to do the same 
work. If this were insisted on, the iron would have to 


; 16} 19} 
possess a tensile strength of between —* and —<5, or 


é 

22% and 253 tons per square inch of sectional area. 
Some minor improvements in shipbuilding which are 
due to the use of steel may be briefly noticed. In a paddle- 
boat which we are building, there are no_ reverse 
bars on the floors, but the floor-plates are flanged. This 
saves one leaf of an angle and all the rivets which connect 
the reverse bar to the floors. This flanging is extensively 
adopted at Clydebank instead of plates and angles for 
all bracket work and intercostal work, and fur bulkhead 
plates, where the flanging of the plates takes the place 
of an angle stiffening, and various other purposes. For 
thin plates the flanging is done cold, but for plates above 
g in. it is done hot. ; 

Z frames have been extensively used in the framing of 
the Scout. We have found that for almost all the 
frames of a ship these Z’s, when of the same depth and 
thickness as the frame, are cheaper than the ordinary 
method of frame and reverse. ‘ . 

It was my intention to have noticed some modifications 
in the system of construction which appear to me to be 
desirable in a ship when built of steel, but time has not 
permitted it. . é 

One point may be worth noticing. In the National 
s.s. America, all the steel contributing to a 
strength abovethe lower deck, which is practically at the 
neutral axis, was made of a tensile strength of from 32 to 
36 tons. All below was from 27 to 31 tons. 








THE FORTH BRIDGE.* 
By Mr. B. Baker, M.I.C.E., London. 


Tue North British Railway Company for many years 
have striven hard to obtain a physical connection of their 
lines north and south of the Forth by means of a bridge. 
Twenty years ago they were authorised by Act of Parlia- 
ment to build a bridge across the Forth at a pwint five 
miles above the site of that now under construction, but 
borings 120 ft. in depth showed nothing but soft silt and 
mud, and the bridge, which was to have been two miles 
in length, inclusive of four spans of 500ft. each, was 
luckily abandoned, as the difficulties with the foundations 
would have proved practically insuperable. In 1873 
another Act was passed for a bridge across a narrower 
and deeper part of the Forth at Queensferry. At low 
water the width of the channel there is about 4000 ft., and 
the island of Inchgarvie affording a foundation for a 
central pier, it was possible to cross the 200ft. deep 
portion of the seaway by a couple of ‘spans from 1600 ft. 
to 1700 ft. each in the clear. Sir Thomas Bouch prepared 
a design for this bridge on the suspension principle, with 
towers 665 ft. in height from base to summit, and the con- 
tract for its construction was let to Mr. Arrol, Owing to 
the subsequent fall of the Tay Bridge, public confidence 
in Sir Thomas Bouch’s design was shaken, and in session 
1881 a Bill for the abandonment of the Forth Bridge was 
proceeded with. Whilst in committee, the different com- 

anies interested, namely, the North British, Great 
Northern, North-Eastern, and Midland Railway Com- 
panies, ordered a final reference of the whole question to 
their respective consulting engineers, with the result that 
the abandonment Bill was dropped, and the design for 
the cantilever or continuous girder bridge prepared by 
Mr. Fowler and myself, in consultation with Mr. Harri- 
son and Mr. Barlow, was substituted for the original 
suspension bridge. In 1882 the necessary Parliamentary 
powers were obtained, and in January, 1883, the works 
were commenced by Messrs. Tancred, Arrol, and Co., the 
contractors. 

The total length of viaduct included in the contract 
sum of 1,600,000/. is about 14 miles, and there are 


2 spans of 1710 ft. each 


2 ” 7E ” 
1555 1685, 
5 4 2545 


Including piers, there is thus one mile of main spans, 
and half a mile of viaduct approach. The clear headway 
is 150 ft. above high water, and the tops of the great 
cantilevers are m>re than 200ft. higher still. There will 
be about 45,000 tons of steel in the superstructure of the 
bridge, and 120,000 cubic yards of masonry in the piers. 

Piers.—The South Queensferry main pier consists of a 

oup of four cylindrical piers of masonry and concrete, 

ounded by means of pneumatic caissons on the strong 
boulder clay constituting the bed of the Forth at this 
point. Owing to the slope of the clay, the caissons 
required to be sunk to depths varying from about 70 ft. 
to 90ft. below high water. The diameter ranges from 
70ft. at the base to 60ft. at low water level, above 
which the iron skin of the caisson is replaced by a facing 
of Aberdeen granite. At the base of the caissons is a 
working chamber 7 ft. in height, supplied with compressed 
air, and electrically lighted, for the men excavating the 
material. This chamber was kept clear of water by a 
pressure of air considerably less, as a rule, than that due 
to the head of water outside. For example, at 90 ft. 
below high water, when the north-east caisson had been 
sunk through a considerable thickness of silt, the air- 
pressure required to be maintained at 18 lb. per square 
inch only, although at the reduced depth of 57 ft. it 
was found convenient to work at 30 lb. air-pressure. 
Three shafts and air locks were provided for each caisson, 
two for the excavated material, and one for the men. 
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The former had two horizontal sliding doors actuated 
by small hydraulic rams, and the skip containing the 
clay and boulders was hoisted up the 90ft. shaft by a 
steam engine mounted on the side of the airlock. Asa 
rule, from 200 to 300 skips of excavated material were 
raised per day of 24 hours by a force of from 20 to 30 
men. The maximum number of skip-loads was 363, and 
of men 33. The size of the skips was 3 ft. in diameter by 
4 ft.3 in. high. Owing to the extreme hardness of the clay 
it was necessary to provide a certain number of spades 
having hydraulic rams in the handles, which abutting 
— the roof of the working chamber, sliced the clay 
readily. 

At the present time three of the South Queensferry 
caissons have been sunk successfully to the full depth, 
and the fourth and last would also have been completed 
but for an unfortunate accident which happened to it at 
the beginning of the year. By some means the caisson, 
which had been floated into position for some weeks, 
accidentally filled with water, and sank and slid forward 
on the mud. It is now being carefully cased in timber to 
admit of the water being pumped out and the caisson 
floated again into position. 

At Inchgarvie similar pneumatic caissons are used for 
two out of the four cylindrical piers, and the work on 
both is in full progress. Owing to the slope of the rock 
bottom, it is necessary to cut away as much as 18 ft. in 
thickness of whinstone rock to form a level bench for the 
pier at 70 ft. below high water, and the most convenient 
way of doing this was to convert the base of the pier 
practically into a great diving-bell 70 ft. in diameter. In 
this case, there being no silt over the rock, the pressure of 
air necessarily is that due to thedepth of water outside, 
and somewhat sensational “ blows” occur with a falling 
tide. Rock drills are provided, and blasting goes on in 
the compressed sir chamber without necessitating the 
withdrawal of the men. 

At North Queensferry, the four main piers were built 
either on dry land or within timber and clay cofferdams. 
Above low water the whole of the main piers are built of 
Arbroath masonry in cement, faced with Aberdeen gra- 
nite, and hooped occasionally with 18 in. wrought-iron 
bands. The cantilever end piers, and the viaduct piers, 
are built of rubble, concrete, and granite in cement. 

Superstructure.—Although the piersof the Forth Bridge 
present many points of interest, it is the enormous span 
and novel design of the superstructure that has attracted 
the attention of the engineers of the world to the work 
now in progress at Queensferry. The chief desiderata in 
the biggest railway bridge ever proposed to be constructed 
are durability, strength, and rigidity under express trains 
and hurricane pressure; facility and security of erection, 
high quality of material and workmanship, and economy 
in first cost and maintenance. These, we considered, 
would be best met by a steel ‘“‘cantilever” or ‘‘ con- 
tinuous girder” bridge. Since the commencement of the 
Forth Bridge, American engineers, ever bold and ready, 
have built three cantilever bridges of considerable spans, 
and practical experience has confirmed our anticipations 
as to the advantages of the system; the Niagara Bridge, 
over 900ft. in length, which was manufactured and 
erected across the rapids in the short time of ten months, 
having stood all the tests of actual working in the most 
satisfactory manner. 

In the Forth Bridge, each span of 1710ft. is made up 
of two cantilevers, projecting 680 ft., and a central girder 
connecting the same 350 ft. in length. The cantilevers 
are 343 ft. deep over the piers, and 40 ft. at the ends. The 
bottom members consist of a pair of tubes tapering in 
diameter from 12 ft. to 5ft., and spaced 120ft. apart, 
pn to centre, at the piers, and 31 ft. 6 in. apart at the 
ends, 

The top members consist of a pair of box lattice girders, 
tapering in depth from 12 ft. to 5 ft. and spaced 33 ft. 
apart at the piers, and 22 ft. 3in. at the ends. Each 
tube has a maximum gross sectional area of 830 square 
inches, and each girder a maximum net sectional area of 
506 square inches. Upon each cylindrical masonry pier 
is bolted a bedplate carrying a “‘ skewback,” from which 
spring vertical and diagonal columns and struts. The 
former are 12 ft. in diameter, and from 368 to 468 square 
inches sectional area; the latter are flattened tubes. 
Horizontal wind-bracing of lattice girders connect the 
tubes forming the bottom member of the cantilevers, and 
similar vertical wind-bracing connects the vertical and 
diagonal tubes, so that the whole structure is a network 
of bracing capable of resisting stresses in any direction 
and of any attainable severity. 

The rolling load provided for is (1) trains of unlimited 
length on each line of rails weighing one ton per foot run ; 
(2) trains on each line made up of two engines and tenders, 
weighing in all 142 tons, at the head of a train of sixty 
short coal trucks of 15 tons each. The wind provided for 
is a pressure of 56 Ib. per square foot striking the whole, or 
any part of the bridge, at any angle with the horizon, the 
total amonnt on the main spans being estimated at no 
less than 7900 tons. In practice only two trains, weighing 
800 tons in all, would be on this length of bridge at the 
same time, so the wind pressure (if such a hurricane as 
56 lb. per square foot could ever occur) would be ten 
times as great as the train load. Under the combined 
stresses resulting from the test load in the worst position, 
and the heaviest hurricane, the maximum stress on the 
steel will not exceed 74 tons per square inch on any 
portion of the structure, and on members subject to great 
variation in the intensity and character of stress, the 
maximum will not exceed 4 tons per square inch. For 
tubular columns and struts 34 to 37-ton steel, with an 
elongation of 17 per cent. in 8in., is specified, and for 
tension members 30 to 33-ton steel, with 20 per cent of 
elongation. We have now about 15,000 tons of steel de- 
livered and worked up, and are satisfied that the quality 
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the Landore Company is admirably adapted for bridge 
construction. In making the tubes, the plates are heated 
in a gas furnace, and bent hot between dies, in a powerful 
hydraulic press. <A slight distortion takes place in cool- 
ing, which is corrected by pressing the plates in when 
cold. After bending, all four 7 are aeaat and the 
lates built up into a tube. ravelling annular drill 
amen surrounding the tube, fitted each with ten travers- 
ing drills, bore the holes at once through plates, covers, 
and stiffeners, so that when again fitted in place for 
erection, every piece comes into exact juxtaposition. 
Similar travelling drill frames deal with the lattice box 
— every hole being drilled as the machine advances. 

enerally the plant designed by Mr. Arrol for drilling 
the innumerable holes in the 42,000 tons of steelwork for 
the main spans is of signal merit and efficiency, and 
well worthy the attention of practical engineers. 

At the present time, although, as already stated, about 
15,000 tons of steelwork is on the ground, only the ap- 
proach viaduct girders and some of the bed-plates of the 
main spans are erected and rivetted up. In a few weeks, 
however, the erection of the portion of the main spans 
over the North Queensferry piers will be proceeded 
with. The “skewbacks” and connecting tube will 
first be rivetted up, and then a platform of temporary 
girders and planking will be constructed, and raised 
gradually by hydraulic rams in the four vertical 12 ft. 
diameter columns as the work of erection and rivetting 
up progresses. This platform will carry cranes and other 
appliances, and the men will be thoroughly protected, so 
that work may be carried on with as much confidence at a 
height of 350 ft. as at sea level. When the portion of 
steelwork over the piers is erected, the first bay of canti- 
lever on each side of the same will be added, the work 
forming its own staging. This will be followed by suc- 
ceeding bays until the cantilevers are complete, and the 
central girders will be erected, probably on the same plan. 

It will be observed that for certain parts of the Forth 
Bridge we use steel of a higher tensile strength than is at 

resent considered admissible either for ships or boilers. 

his has not been done without full and mature considera- 
tion of the whole question. Our experiments showed 
that steel having a tensile strength of from 34 to 
37 tons per square inch offered a decided advantage over 
very mild steel, when compressive stresses and the flexure 
of long columns were concerned. Indeed, an inferior 
quality of steel, such as would be used for rails, will stand 
compression far better than the best boiler steel or Low- 
moor iron. Thus, I found a column 20 diameters in 
length of common Bessemer steel carry 27 tons per square 
inch, where one of mild boiler steel has stood but 17 tons. 
It would be inexpedient, however, to use inferior 
steel even for the compressive members of a bridge, 
and therefore a high quality and high tensile resist- 
ance were indicated. Although this steel takes a temper 
and becomes brittle if cooled in certain ways, it will 
stand the ordinary Admiralty temper tests, bending to 
a radius of double ,the thickness, after being made red- 
hot and cooled in the usual way. In a boiler the steel 
plates are subject to great changes of temperature and 
consequent stresses from expansion and contraction. 
In a ship almost every plate in the hull is subject to 
alternate tensile and compressive stresses when amongst 
waves ; and. further, a vessel is liable to severe alter- 
nating stresses and shocks on taking ground, dry 
docking, and under other circumstances. In the com- 
pression members of the Forth Bridge, the steel is sub- 
ject only to a steady pressure of varying intensity, and 
a quality of steel was adopted which combined perfect 
facility in working with a high resistance to compression. 
Although an increased tensile strength is accompanied by 
a decidedly increased resistance to flexure in columns and 
struts, the latter is not proportional to the former. If 
the thing were practicable, what I should choose as the 
material for the compression members of a bridge would 
be 34 to 37-ton steel, which had been previously squeezed 
endwise in the direction of the stress to a pressure of 
about 45 tons per square inch—the steel plates being held 
in suitable frames to prevent distortion. 

My experiments have proved that 37-ton steel so treated 
will carry as a column as much load as 70-ton steel in the 
state in which it leaves the rolls, that is to say, not pre- 
viously pressed endwise. It would bea matter of much 
practical moment to ascertain if some convenient treat- 
ment could be devised which would endow steel with this 
greatly increased power of resistance to compression with- 
out injuring its resistance to tension, or its ductility, 
which remained unaffected by previous compression in my 
experiments. At least one-half of the 42,000 tons of steel 
in the Forth Bridge is in compression, and the same pro- 
portion holds good in most bridges, so the importance of 
gaining an increased resistance of 60 per cent. without 
any sacrifice in the facility of working, and safety belong- 
ing to a highly ductile material, can hardly be ex- 
aggerated. 

Our experience has led us to the conclusion that sheared 
edges are a more fruitful source of fracture than partial 
tempering, or other contingencies. All of our bent plates 
are made red-hot, and the effect of the shearing is thus 
eliminated even before planing. Those plates which are 
not heated have the edges carefully planed so as to leave 
no trace of the shearing, and we find that whether we are 
dealing with 30-ton or 37-ton steel, the plates so treated 
stand all the desired tests. Experiments which I have 
made, and am still making, on the resisting power of 
different classes of iron and steel to repea' bendings, 
such as the shaft of a marine engine undergoes if the 
bearings get out of line, indicate that the superiority of 
low tension steel is considerably greater than the increased 
ductility would indicate. 

In conclusion, I may state that the approximate value 
of the plant now at the Forth Bridge is 250,000/., and of 
the work executed 600,000/. 
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DYNAMO ELECTRIC MACHINES. 

11,244. G. Forbes, London. Dynamo-Electric Ma- 
chines. {10d. 12 Figs.) August 13, 1884.—The armatures of 
the machines described in Specification 3115 of 1883, and of ma- 
chines having field magnets of the Gramme type, are so divided 
into separate insulated parts that the electromotive force of the 
separate parts may be added together in the electric circuit of 
the machine. The illustrations show an armature which is 
divided by planes at right angles to the axis. A series of thin 
iron discs A are insulated from one another, and are held in place 
and compressed by means of iron discs D mounted on the spindle 
Fasshown. The e between the two series of discs is filled 
up by an annular mass C of soft iron which forms the central pole 
of the armature. The corresponding discs A on either side of 
the centre of the armature are connected by copper bars B, each 
disc being connected to atongue a of a bar. The outer peripheries 
of the rings are in electrical connection with collectors of any con- 
venient form, such as springs or mercury contacts. These con- 
tacts serve to connect the first disc of one set with the second of 
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the other set, and the second of the first set with the third of the 
second set, and soon; the connection being arranged to avoid a 
large difference of potential between two bars ; for example, one 
of the centre discs of each set may form the first or terminal disc, 
and the other discs may be taken alternately to the right and 
left of this one in the succession of connections. In one arrange- 
ment, the discs are connected in pairs to the ends of concentric 
cylinders. In another arrangement, the outer circumference of 
each set of two discs is surrounded by a ring carrying in its in- 
terior a ber of conducting springs bearing against the peri- 
phery of the disc ; these rings being connected up by bars situated 
outside the magnetising coils. In another form of armature, the 
iron conductor instead of being divided into thin discs by planes 
perpendicular to the axis, is divided into thin strips by radial 
planes, the induced current being taken off the strips by separate 
contact conductors twice as many in number as there are bars, or 
the bars are surrounded between their poles by a number of con- 
centric insulated conducting rings which are each connected to 
one strip. (Accepted July 14, 1885). 

13,067. L. J. Groves, Glasgow. o-Electric 
Machines. [6d. 4 Figs.) October 2, 1884.—Upon the arma- 
ture shaft are secured end discs formed with slots or holes to re- 
ceive the ends of non-magnetic bars for supporting the armature 
core, the bars being parallel to the shaft. The core is composed of 
a number of flat rings of soft iron, insulated from one another by 
plies of paper, and provided or not with projecting pole-pieces. 
The longitudinal bars may pass through notches in the internal 
periphery of the discs. The bars are provided with projections at 
their ends to retain the discs in place. When the parts are in 
position, the bars are secured to the end discs. The armature 
may be wound in the form of a hollow cylinder. (Accepted July 
17, 1885). 


14,601. G. F. Chutter, Birmingham. Dynamo- 
Electric Machines. (4d. 2 Figs.] November 5, 1884.—The 
armature core, the shaft, and the commutator are made in one 
piece of wrought iron and without joint. Each pole-piece of the 
armature is of sufficient breadth to reach from one field magnet to 
the next, or the breadth is equal to the space between the ad- 
jacent poles of the field magnets. (Accepted July 10, 1885). 


2671. A. F. Link, London. (Aktien Gessellschaft Helios, 
Ehrenfeld, Germany). a Machines, [4d. 14 Figs.) 
February 27, 1885.—This relates, firstly, to the construction of the 
pole-pieces, one, two, or more of such jst eee being placed in 
pesition for the reception of an equal number of revolving arma- 
tures. The sectional forms of the pole-pieces are shown in the 
drawing attached to the epecification. The armature is made of 
suitable material and cross section and is filled in with iron wire. 
The armatures are fixed to the shaft of a flat ring machine by 
means of paper wheels filling up the space between the shaft and 
armature. (Accepted July 17, 1885). 

13,162. G. Scarlett, Liverpool. Electro-Dynamic 
or Dynamo-Electric Machines. [6d. 7 Figs.) October 
4, 1884.—The object is to construct an electromotor that will 
work without field magnets. Referring to the illustration, the 
ring A is constructed with teeth gearing with a pinion C, and is 
supported on flanged rollers D mounted on a cradle E, and a 
roller D at the top mounted in the framework, The ring is cut 
at one or more points, the cut parts being connected by 
non-magnetic material B. The ring is surrounded by coils F 
arranged as in the Gramme ring, the ends of the coils being 

ted toa ¢ tator G so constructed that as the ring 
advances, the coils, which the pieces B have last entered, are 
brought into circuit with the electric generator supplying the 
driving current to the motor. The remaining coils are joined 
up by the commutator in secondary circuits, the current 
generated in them being led to secondary batteries. A pre- 
ferred form of commutator is shown in Fig. 2. The connecting 
strips I are carried on an insulating drum H. The brushes that 
are connected with the driving current are formed of rollers J 
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carried in small bearings at the end of the rods L free to slide in 
sockets M and are kept in position by springs. Theother brushes 
for the secondary circuit, are formed in a similar manner. The 
commutator is rotated at the same speed as the ring A by gear. 
ing. As shown, there are three pieces B and sixteen coils F 
The current enters the machine at + and passes by rollers i 
to a continuous ring having three projecti corr ding to 
the pieces B on each of which, during the rotation of the commu. 
tator, one of the sixteen rollers 2, connected respectively to the 
junctions of the coils F, always bears. The sixteen junctions of 
the coils F are also connected to rollers F passing over three pro. 


Fig .2 














jections from a ring on which rollers 8 connected to the — ter. 


minal always bear. One set of the sets of rollers 2 and 7 being a 
distance in advance of the other set corresponding to one coil F, it 
follows that the current will from three of the rollers 2 
threugh three coils to three rollers 7, and by the roller 8 to —, 
Rollers 3, 4, 5, and 6 bear on continuous rings on the com- 

tator, strips cx ted to these rings being situated on either 
side of the projections from the two rings on which the rollers 1 
and 8 bear, in such manner that the remaining coils are connected 
up in two circuits. (Accepted July 28, 1885). 


13,941. W.R. Lake, London. (J. B. Atwater, Chicago, 
U.S.A.) Electric Motors. (6d. 8 Figs.) October 21, 1884. 
—Soft iron armatures arranged in a circular form revolve outside 
and in front of stationary electro-magnets, also arranged in a 
circular form. Referring to the illustration, the central vertical 
shaft C has its upper bearing in the crossbar A and its lower bear- 
ing in a suitable foot block. A wheel a is secured to the shaft C, 
and carries a ber of equidistant soft iron E-shaped armatures 
D. A-series of horseshoe magnets E having coils of ordinary in- 
sulated wire are secured in suitable brackets, and are provided 
with angular polar extensions i tapering on the top and bottom 
sides and on the sides facing the armatures, so that the toe of each 











polar extension is farther from the path of the armatures D than 
the heel. The centre parts of the €-shaped armatures pass be- 
tween the poles of the magnets E and the outer arms outside the 
poles of the magnets. There are thus three attractive surfaces 
on each pole. The magnets E are arranged in two equal sets, 
each cet being divided, part being on one side and part on the 
other side of the wheel, these parts being equal if possible. The 
commutator is loose on the shaft C, and is secured to a lever 
whose outer end takes into one of two slots in a bracket secured 
to the shaft C, so that, according to the position of the lever, the 
armatures will revolve in one or the other direction. The circuit 
to each magnet is broken as it is passed by an armature D. 
(Accepted July 3, 1885). 


7338. C.A. Jackson, Lawrence, Mass.,U.8S.A. Electric 
Motors. (6d. 11 Figs.) June 16, 1885.—This relates to electro- 
motors of that class in which a reciprocating armature is used in 
connection with a series of commutators and brushes. This inven- 
tion consists in the adaptation of a crank to a driving shaft 
whereby an increased length of crank is obtained with but a 
minimum traverse or throw of the armature. (Accepted July 17, 

5). 


15,597. E. J. Houghton and T. M. Collet, London. 
Contact and Reversing Gear for Dynamo-Electric 

hines. (6d. 4 Figs.] November 26, 1884.—A vessel con- 
taining mercury has at each end a vertical tube of insulating ma- 
terial, and contains a screw blade, the axis of which isdriven by a 
belt from the revolving armature te ene of the electric machine, 
so that according as the screw blade is driven in one direction or 
the other, the mercury is caused to rise in the one or the other 
tube, and when the armature spindle ‘attains the required speed 
to make electrical contact with an adjustable contact screw at 
the upper end of the tube so as to close the shunt or field circuit 
of the machine. The armature of the machine carries a magnet, 
which when excited by the closing of the shunt circuit attracts an 
armature fixed on a lever, which is moved on its fulcrum and 
causes one or other of two sets of commutator brushes to be 
brought into operation. Normally neither set of the two sets 
of brushes are in contact with the commutator. (Accepted July 14, 


1885). 
ELECTRIC RAILWAYS, &c, '\"** 
10,907. Underground Electrical Haulage. F. 
Jenkin, Edinburgh. [6d. 1 Fig.) August 2, 1884.—The 


electric motor employed to drive the hauling ropes has iis 
brushes and commutator inclosed in a casing somewhat analogou 
to that of a miner’s safety lamp. Inspection windows are placed, 
through which the condition and action of the brushes can be seen 
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ight i ced inside the case to facilitate this inspection. 
= eed gm adjusted from outside without opening the 
: “ and can be operated to reverse the motor. The motor drives 
ow rdinary double drum fora tail rope system of haulage. This rope 
cease over suitable sheaves, and is constructed in numerous short 
sections hooked together with any convenient catch, It will thus 
be seen that if there are a number of secondary ropes leading to 
different working faces, each of these ropes can in turn be con- 
nected to the main rope by disjointing the main rope from its 
continuation and jointing the secondary rope thereto. (Accepted 
July 7, 1885). saieeeaies camel 
. J. Enright, London. ectric ways. 
Ps ge ee 1884.0-Branches lead from a well insulated con- 
ductor fixed near the rails to contact posts set up between or 
on one side of the rails. When a train passes a contact post, 
an insulated bar carried by it makes contact with the post, 
and conveys the current to the motors, or distributes the 
current to lamps throughout the train. The main conductor 
is connected to the contact posts through a switch operated 
by means of an electric battery on the train and an electro- 
magnet, the circuit between the battery and magnet being 
completed by a sliding bar on the train and fixed contact posts 
near the rails, When the magnet is excited the circuit from the 
main conductor to the motor is completed, and this circuit may 
be used to maintain the connection until the train has passed into 
the next section. The contact bars may be carried by springs, 
chains, or strape, the weight insuring a good contact. The con- 
tact posts consist of two metallic parts insulated by wood from 
one another, the lower part being secured to the sleeper. A roof 
fixed tothe upper part keeps the insulating material perfectly 
dry. (Accepted July 10, 1885). 


12,300. J. C. Mewburn, London. (M. Deprez and M. 
Leblanc, Paris). Electric Locomotives. (6d. 7 Figs.} 
September, 1884.—Referring to the illustrations, the armature 
is of the Gramme type, and its core is carried by a wooden 
support ) supported by an internal wheel, or by two discs 
of non-magnetic material keyed on to the shaft G, to which 
the collector is fixed. The field magnets are formed of two 
iron discs D having a width equal to the thickness of the 
covered ring, and carrying at intervals projecting poles J. 
The brushes are equal in number to the number of poles on 
one disc D, and are mounted on a wheel R secured to a worm- 
wheel H loose on theshaft G, and gearing with a worm operated 
by means of a handwheel on the spindle ¢. All the positive 
and all the negative brushes are connected together. The poles 
developed in the armature will thus be alternately positive and 
negative, and they will tend to approach the poles J, which form 
armatures, The rings D, poles J, and brushes may be revolved, 
and the armature A be stationary. In this case the ring R is re- 





volved by mounting on one of its spokes a bevel wheel gearing with 
two bevel wheels, one keyed on the shaft G and the other loose on 
it. It will readily be seen that by operating on the loose wheel 
the brushes can be adjusted. In another arrangement the position 
of the brushes depends on the relative positions of the centres 
about which geared wheels rotate. The wheels of the locomotive 
are constructed as follows: Two cylinders are mounted upon the 
car axle by means of wooden or non-magnetic naves at the wheel 
end, the tyres being shrunk on the cylinders. The cylinders are sup- 
ported at their other ends by iron blocks mounted on the axle near 
its centre, and are wound with a conductor, so that the wheels 
are magnetised and forcibly attract the rail. The two tyres which 
rest on the same rail should be of different polarity. When the 
armature is fixed the central core may be in the form of a 
circular tube, through which a continuous stream of water is 
forced. The revolving part of the motor is connected by cranks 
and connecting-rods to the wheels, so that the wheels and ma- 
seas) rotate at the same angular velocity. (Accepted June 30, 
1885). 

12,703. J. ¥Y. Johnson, London. (¥. M. Bentley, Wash- 
ington, and W. H. Knight, Cleveland, Ohio, U.S.A.) Elec- 
tric Railways. (8d. 8 Figs.) September 23, 1884.—Two 
main conductors extend along the line of railway, but are divided 
into sections shorter than the distance to any two of the groups 
of motorsinto which the locomotives are divided. The sections 
are connected by switches so as to form continuous conductors. 
The last motor of each group is provided with a projection 
adapted to operate the switches so as to open the circuit, the last 
motors of the different groups acting alternately on the switches 
of the two conductors. The first motors of each group are pro- 
vided with projections adapted to close the switches opened by 
the last motor of the group in front. The corresponding ends of 
the two conductors are ted by means of a switch bar to one 
pole of the generator, the switch being operated by the projections 
on the motors, so as to connect the requisite conductor to the 
pole. The current passes from one generator to one conductor 
through the first group of motors in multiple arc to the other 
conductor, and by this conductor through the second set of motors 
in toultiple arc to the first conductor, and so on, the switches 
being placed in the required position by the motors. It will thus 
be seen that the groups are in series with one another. (Accepted 
July 24, 1885). 


_ 13,277, J. H. Johnson, London. (E. M. Bentley, Wash- 
ington, and W. H. Knight, Cleveland, Ohio, U.S.A.) Electric 
Railways, (8d. 18 Figs.) October 7, 1884.—Two conductors, 
extending along the railway, are divided into sections of greater 
Jength than the ordinary train passing over the road; and one end 
of each section is connected to the succeeding section of the oppo- 
site conductor, the cross connection containing an electro-magnet 
controlling the connecting switch between the conductors, the 
second or opposite conductor being connected at one end to one 
pole of the generator, and at the other end to earth or to the other 
pole of the generator. As a train passes over a section, a branch 
current passes from the generator through the motor to the 
electro-magnet, which breaks the connection of the conductor as 
described above, and so causes the whole of the current to pass 
through the motor. When the train reaches the end of the section, 
the switch is again closed, and the next succeeding magnet is ener- 
gised. The details of the invention are fully described. (Accepted 
July 28, 1885), 


13,612. M. H. Smith, Halifax. Contact Makers for 
Electric Tramcars, (4d. 3 Figs.) October 15, 1884.—Hollow 
segmental blocks surrounding the axle are secured by means of 
studs to a band or spring bent round them, and having its ends 
turned outwards and attached to suitable supports. A tightening 
bolt passes through the ends of the band, so that the pressure of 








the blocks against the periphery of the axle can be adjusted. 
(Accepted July 31, 1885). 


ELECTRIC LAMPS. 


12,626. A. Pfannkuche, New York, U.S.A. Electric 
Arc Lamps. [6d. 2 Figs.) September 20, 1884.—The arc is 
formed and maintained by means of a double clutch which lifts 
the carbon-holder to form the arc, and feeds it down to adjust the 
arc. Referring to the illustration, when the lamp is started the 
main current will attract the armature C of the main magnet B, 
the armature C! being connected loosely to the limb D of the 
clutch, the arc consequently being struck. As the carbons burn 
away, the shunt magnet E attracts its armature F, and raises the 
limb G of the clutch, and will thus allow the carbon to feed by 














gravity. The attraction of the magnet E on its armature is re- 
sisted by a counterweight or by aspring. As the armature F is 
drawn up it lifts the switch lever I, causing a current to pass 
through a counter coil, partiy neutralising the effect of the shunt 
magnet E, which then allows the armature F to drop, The switch 
1 is moved only towards the end of the stroke of the armature by 
means of a slot in the rod operating it. The limbs D and G are 
jointed together, and when they act against the carbon-holder, are 
provided with a blunt knife edge. (Accepted July 7, 1885). 


4647. H. Piper, Liege, Belgium. Electric Arc 
Lamps. (6d. 6 Figs.) April 15, 1885.—Two spring frictional 
pawls are actuated by the electric current, one — to feed 
the movable carbon in the measure required towards the stationary 
carbon, and the other serving to check and retain the movable 
carbon during the backward motion of the feeding pawl. Referring 
to the illustration, the upper carbon a is inserted in a holder 





sliding in asleeve, to which is attached a spring having a knob 
passing through a hole in the sleeve and bearing on the carbon. 
Blocks d and e press against the carbon-holder, and are attached 
to arms secured to a lever c in such manner, that when one block 
is forced upwards by the lever, the other block is forced downwards, 
and vice versd. The lever c is actuated by a magnet placed either 
in a shunt circuit or in the main circuit. (Accepted July 7, 1885.) 


13,392. A. W. Richardson, Manchester. Electric 
Arc Lamp. (6d. 3 Figs.) October 10, 1884.—The clockwork 
actuating the upper carbon-holder is mounted upon a lever, the 
other end of which is attached to the armature of the main 
magnet, so that when the armature is attracted, the clockwork 
and carbon-holder are raised together to form the arc, and the 
brake wheel of the clockwork is held against a brake lever to stop 
the action of the clockwork. The armature of a shunt magnet is 
attached to the brake lever, so that when the arc resistance be- 
comes too great it will be raised and release the clockwork. The 
main and shunt magnets may be arranged to both — on the 
end of the lever, the brake being fixed. (Accepted July 28, 1885). 


12,064. J.S. Williams, Riverton, N.J., U.S.A. In- 
candescent Electric Apparatus. [4d.] September 6, 
1884.—The object is to employ an indestructible base or support 
for the conducting material, the and conducting material 
being adapted to operate in unison for the development of light, 
and the conducting material being distributed in the thinnest 
practical layer so as to reduce to a minimum the quantity of 
material in any given cross seetion from which light is emitted. 
(Accepted July 28, 1885). 


7321, C. A. Day, London. (F. Schaefer, Gunzenhausen, 
Bavaria.) Carbon g Filaments for Electric Lam 
(6d. 5 Figs.) June 16, 1885.—A thread is laid over a yielding 
carbonisable former receiving its shape from a mould which is 
removed from the former after the thread has been wound 
thereon. The thread and former are then simultaneously car- 
bonised, whereby the molecular structure of the thread or fila- 
ment is not subjected to strain, the former yielding in the carbonis- 
ing process, and thus obviating the breaking of the filaments. (Ac- 
cepted July 17, 1885). 


385. C.H. Gimingham, Newcastle-on-Tyne, and 


13, 
J. F. Albright, London. Holders of Electric Lamps. 
. 8 Figs.) October 9, 1884.—The lamp is connected to the 
holder by a bayonet joint, the ring of the lamp being provided 
with two or more pins engaging with J-shaped slots in the case 





of the holder. The conductors from the filament terminate in two 
brass contacts against which two yielding contact pins working 
in sockets are forced by helical springs. (Accepted July 28, 1885), 


ELECTRIC BATTERIES. 

2463. C.S. Bradley, Yonkers, New York, U.S.A. 
Secon Electric Batteries. {6d. 2 Figs.) February 24, 
1885.—The electrolyte is a metallic bromide. A carbon or 
platinum electrode is placed in the bottom of acontaining vessel, 
and a second electrode, which may also be of carbon or other 
suitable material, is suspended or supported within the vessel. 
The cell is then filled tothe proper level with a nearly saturated 
solution of a metallic bromide, preferably zinc bromide. When 
a current is passed through the battery, the zinc is deposited on 
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the upper pole, and the bromine is set free at the other, and dis- 
solved in the solution of bromide, and falls to the bottom of the 
cell. The illustration shows a perforated electrode B at the 
bottom of the vessel D, and another electrode A supported within 
a porous cup C within the vessel b, The cup C serves to keep the 
free bromine near its own electrode. The material preferred for 
forming the electrode is that described in Specification 8078 of 
even date with the present application. (Accepted July 14, 1885). 


12,065. S. Williams, Riverton, N.J., U.S.A. 
Carbon Fabrics, &c. [6d.)} September 5, 1884.—A flexible 
fibrous base is saturated or impregnated with a carbonisable 
material forced into its pores, and is subsequently carbonised. 
The process for manufacturing carbon fabrics to form plates for 
secondary batteries is fully described. (Accepted July 7, 1885). 


12,350. D. G. Fitzgerald, London. Secondary 
Batteries. (4d.] September 12, 1884.—The anodes and cathodes 
of the batteries are of lead, and the electrolyte consists of sul- 
phate of magnesia in solution, or of an electrolyte containing this 
salt in sufficient quantity to enable the process of forming and 
charging to be effected by two passages of the current in opposite 
directions. The cathode may be of lead coated, prepared with or 
supporting an oxide or insoluble salt of lead or a mixture of sul- 
phate of lead and magnesia or lead in a spongy or divided condi- 
tion. (Accepted June 30, 1885). 


12,824. R. Tamine, Mons, Belgium. Electrodes for 
Secondary Batteries. (6d. 2 Figs.) September 26, 1884.— 
A mixture of brown peroxide of lead and lead filings are cemented 
together by melted resin under a pressure of 100 atmospheres. A 
strip of lead as wide as the thickness of the electrode is passed 
through the massin a zig-zag manner, so as to form a pole or 
terminal, which is preferably varnished over. (Accepted July 31, 


1885). 

13,752. G. G. Andre, Dorking, Surrey. Electric 
Batteries. (4d. 9 Figs.) October 17, 1884.—A number of 
elements are placed and held in a wooden frame so as to be bodily 
removable therewith. Each element consists of a wooden core 
soaked in liquid paraffin wax and lapped round with a layer of sheet 
lead or wire and then with tape. The positive and negative ele- 
ments are respectively and alternately made longer and shorter 
for, the purpose of conveniently connecting all the short elements 
together, and also all the long elements together. Each frame 
consists of a bottom plate and two end pieces, united by a cross- 
piece or plate near the top; the elements are held by recesses 
in the bottom plate and holes through the cross plate. (Accepted 
July 14, 1885). 


5054. T. J. Jones, London. Galvanic Batteries. 
{4d.] April 23, 1885.—The elements are manufactured with a 
foundation or support of gutta-percha, india-rubber, or compounds 
containing these substances or of cellulose xylonite or other 
non-conducting and inoxidisable material, and are coated either 
wholly or partially with platinum or gold foil or leaf, and if de- 
sired with a sup Bawear A coating of these metals by electrolysis 
or otherwise. ard carbon may be incorporated with the inoxi- 
disable substances. (Accepted July 7, 1885). 


13,759. S. H. Emmensand United Patents Corpora- 
tion, London, Compound Galvanic Battery. [4d.] 
October 17, 1854.—The battery is constructed partly of primary 
and partly of secondary cells. The service circuit is attached to 
the poles of the part forming the secondary battery, which poles 
are also connected through switches with the poles of the primary 
part of the battery. The secondary cells may be charged in multiple 
arc and discharged in series. The secondary battery may be 
arranged so that a number of cells may be cut off from the service 
circuit and connected to the primary battery to be recharged. 
(Accepted August 7, 1885). 


4369. P. Jensen, London. (W. Jellesen, Copenhagen). 
Electric Batteries. 2d.) April 8, 1885.—The oxides or 
superoxides of the heavy metals are employed in the form of a fine 
powder with or without an admixture of other conducting ma- 
terial, which powder is firmly pressed on to the cathode by bind- 
ing, screwing, ramming, compressing, or in other appropriate 
manner, so as to insure a constant pressure on the particles of the 
depolarising material, and so that the particles will, in spite of 
their reduction during the process, remain in constant connection 
with the cathode. In primary batteries, with solid materials as 
depolarizers and zinc as anodes, the electrolyte consists of a 
dissolved acetate or hyposulphate, carbonic acid, and caustic am- 
monia. (Accepted July 28, 1885). 


12,517. P. R. de F. d’Humy, London. Galvanic 
Batteries, &c. {6d. 4 Figs.) September 17, 1884.—The 
outer cases of iron or steel are constructed with extended interior 
surfaces, that is to say, the surfaces are grooved or corrugated, 
and are yy on insulating blocks. Overflow orifices having lips 
are formed in the side of the cases, the overflow liquids passing 
into a fixed trough. The case contains pure water, and bars of 
wrought iron may be forced into its grooves to increase the 
electromotive force. The carbons are hollow, and of the same 
form as the outer cases, and contain the depolarising liquid, 
which is fed from a reservoir arranged on the carbon itself, or in 
other suitable position. In another method, in order to dispense 
with porous pots, the hollow carbons are repeatedly immersed in 
a bath of liquid kaolin or pipe-clay, and allowed to dry, until the 
coating has obtained a sufficient thickness. (Accepted July 10, 
1885). 


13,744. T. Rowan, London. Prim: Electric Bat- 
teries. [4d.] October 17, 1884.—One clectrode of the battery is 
of carbon moistened by a solution of nitrate-of mercury, silver, 
aluminium, chromium, lead, copper, or iron, or other metallic 
nitrate. The other ciectrode is of zinc immersed in or moistened 
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with a solution of sal-ammoniac or common salt, 
August 7, 1885.) 


13,922. J. Imray, London (P. Jablochkof, Courbevoie, 
Seine, France). Galvano-Electric Generator, [6d. 10 
Figs.) October 21, 1884.—The generator consists of three elec- 
trodes acting in combination, viz., an oxidisable metal, a less 
oxidisable metal or body capable of accumulating hydrogen, and 
a conducting body capable of accumulating oxygen. Several forms 
of battery are shown. In one, a bar of sodium is inclosed in a 
helical cage of lead wire, wrapped round with absorbent paper, 
around and in contact with which are arranged a number of carbon 
rods or tubes. A conductor leads from the sodium and lead to the 
carbon ; the sodium is oxidised by the damp of the atmosphere, 
causing hydrogen to accumulate on the lead, and the hydrogen com- 
bines with the oxygen of the air accumulated on the carbon, causing 
a current to pass through the conductor. (Accepted July 10, 1885). 


14,840. R. A. Lee, London. Primary Batteries. 
[6d. 1 Fig.] November 11, 1884.—The electrodes are raised by 
the gravitation of the cells in such a manner that when the cells 
go downwards their greater weight lifts the electrodes clear of the 
liquid in thecells The electrodes are suspended by rods or levers 
so that they act simultaneously. (Accepted July 24, 1885). 


8076. C. S. Bradley, Yonkers, New York, U.S.A. 
Electrical Conducting Material. [4d.] February 24, 
1885.—The electrical conducting material consists of a mixture of 
gas retort or other hard and sharp carbon, and gutta percha or 
india-rubber. The india-rubber or gutta percha may be vulcan- 
ised with sulphur or with bromine. The ingredients are mixed 
together by rolling. This material is especially suitable for plates 
of secondary batteries. (Accepted July 31, 1885). 


DISTRIBUTING ELECTRICITY. 


13,931. J. C. Mewburn, London. (M. Deprez, Paris). 
Transforming Electric Currents. (6d. 4 Figs.) Oc- 
tober 21, 1884.—An apparatus capable of developing under the 
action of the main current acounter electromotive force is placed in 
the main circuit. A shunt circuit connected to the terminals of this 
apparatus will receive a current whose intensity will depend on 
the counter electromotive force, and can be regulated so long as it 
remains inferior to the intensity of the main current. Secondary 
batteries, or preferably dynar i are placed in 


(Accepted 





the main circuit to give the counter electromotive force. The 


field magnets may be excited by the shunt circuit, so that if this 
circuit is broken, the armature will stop, and the main current will 
flow through it as through asimple conductor. The illustration 
shows the arrangement for alternating currents, in which a series 
of coilsare arranged in aring or otherform. The main current 
enters at M, and traverses a greater or less number of coils accord- 
ing to the position of the arm E before continuing its course at N. 
Severai shunt circuits are shown, each of which will only receive 
a current when the position of the arm E allows it. (Accepted 
July 24, 1885). 

16,910. S. Pitt, Sutton, Surrey. (7. B. E. Turretini, 
Geneva, Switz.) Distribution of Electricity. (10d. 6 Figs.} 
December 24, 1884.—This consists in introducing into the circuit ofa 
dynamo machine constructed for high tensions, groups of accumu- 
lators of which the number will vary according to the fall of poten- 
tial which it is wished to utilise at a given point, and to lead a 
current to each group of accumulators, so that lamps or electro- 
motors placed upon the derived current going from one pole 
to the other to one of the groups shall be subjected only to the 
difference of the electromotive force corresponding to the group 
of accumulators on which they depend. When a group of accu- 
mulators shall have been charged it will be put out of circuit 
either by hand or by automatic apparatus. (Accepted July 10, 
1885. 

ELECTRIC CURRENT METER. 


11,106. Sir W. Thomson, Glasgow. Measuring 
Electric Currents. [ls. 9 Figs.) August 9, 1884.—The 
electric meters are based on the following mathematical conclu- 
sion: That amass of soft iron, if spherical or of an elongated 
shape, provided its length bears not too great a proportion to the 
breadth or shortest diameter, experiences forces in a magnetic 
field which are but little affe by residual magnetism, and 
which are very nearly proportional to the rate per unit of distance 
at which the square of the intensity of the magnetic force of the 
field varies from place to place in any direction. The illustrations 
show a meter fulfilling the condition that the motion of the soft 
iron mass shall be ina direction parallel to the direction of the 


the tube n to be brought up to touch the pointer, and thus by 
friction stop any oscillation. The upper part r of the case is of 
wood, while the lower part sis of iron surrounding the conductor, 
but insulated therefrom. The instrument is provided with level- 
ling screws and a spirit level, A reversing key which is fully 
described and illustrated is provided for effecting rapid reversals 
of the current to annul any residual magnetism that may be sup- 
posed to remain in the masses b. In some cases the line of motion 
of the soft iron masses is approximately perpendicular to the 
current. When the current to be menor is so small that a 
moderately fine wire of considerable length can be used, the wire 
is wound on acylindrical or conical core so as to fill up the space 
to an outer boundary which may be of cylindrical or conical or 
conoidal figure. If are gee for alternating currents, the core is 
of insulating material ‘such as rounds of paper hardened by 


connected to the switchboard through a polarised indicator. A 
current g tor is cc ted to the subscriber's instrument in 
such a manner that he can transmit continuous or alternatin 

currents, the continuous currents serving to move the vibrating 
arm of the indicator into tact with one of the cores of the 
magnet, which core is electrically connected to the Operator’s in. 
strument at the central station. The vibrating arm is connected 
to the subscriber’s wire. (Accepted July 14, 1885). 


13,543. J.J, Mann, Radcliffe,Lanc. Checkin . 
chines for Public Telephones. (6d. 9 Figs.) ta 
14, 1884.—The object is to prevent the instrument from being 
used by any person without prepayment, and to throw it out of 
action at the expiration of a definite number of minutes. When 
desirous of speaking through the telephone, a prescribed coin ig 
placed on a sinall tray and a handle operated forcing the coin into 
the box where its weight, acting on a lever, makes the necessary 

ti After the lapse of a definite number of minutes the 
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shellac varnish. When employed for continuous currents the 
bobbin is inclosed within an iron cylinder. An instrument ful- 
filling these conditions is described and illustrated. When the 
instrument is to be available for use at sea, the two soft iron 
masses are arranged to move in suitable fields, the two fields 
being so situated relatively to each other that the soft iron masses 
may be supported one on each end of a balanced lever. The 
balancing force is given by a spring of flat or cylindrical spiral 
form. The method and means for graduating the current meters 
are also described ; the instrument being kept under the influence 
of a constant current or constant potential, whilst weights are 
successively hung upon it inversely asthe squares of the currents 
or of the potentials to be indicated. The meter may be combined 
with adjustable resistance coils to increase its range. (Accepted 
July 31, 1885). 


TELEPHONIC APPARATUS. 


6689. C. E. Allen, Adams, Mass., U.S.A. Electric 
Telephones. (6d. 6 Figs.) June 2, 1885—A part of the 
electric circuit is formed of a body of conducting material in a 
solid or in a loose free state such as pulverised or granulated 
carbon. Referring to theillustration, the diaphragm B is heldin 
place between the mouthpiece and the body A. The longitudinal 
central opening in the body A forms a carbon chambera. A plate 
of platinum C is secured upon the top of a metallic plug fitting 





the central opening, an enlarged head on the bottom of the plug 
being screw threaded, and engaging with a thread on a cylinder 
fixed within the casing as shown, so that the parts can be deli- 
cately adjusted. The carbon powder or mass is placed in the 
chamber above the disc C', and a disc E having a platinum plate 
atits under side bears on the upper side of the carbon. An ad- 
justable spring keeps a projection on the disc in contact with the 
ys ey The lower end of the body is protected. (Accepted 
July 3, 1885). 


11,307. J.G. Lorrain, London. Electric Telephony. 
{4d.] August 14, 1884—A plate of non-conducting material is 
supported or suspended so as to be able to vibrate towards and 
away from a conducting plate; the non-conducting plate either 
vibrating as a whole or as an ordinary diaphragm. If desirable 
the ting plate may vibrate towards or from the non-con- 





current. The balance arm a carries two soft iron masses }, sit 
so that each is in a magnetic field due to the current flowing 
through the conductor A B, and is counterpoised by the arms ¢ d, 
so that the virtual centre of gravity of the whole is as nearly as 
ible in the line of the bearing knife edges resting upon the 
grooves f carried by the plate g. A knife edge support ¢ is 
provided at the lower end of the arma for the suspension of the 
weight w to counterbalance the action of the electro-magnetic 
force, the weight being varied according to the square of the 
strength of the medium current in the use that is made of the 
instrument. A suitable arrangement for a paper scale is carried 
by the frame A secured by the arm t to the conductor A B, so as 
to prevent any error due to shifting relatively to the pointer j 
secured to the arm a. The conductor consists of the two portions 
A B connected by the vertical portions C. Two copper plates of 
the requisite thickness are cut according to the shape of the 
outline inclosing the parts A, B, C respectively, and have 
their adjacent surfaces parallel, and are connected at k 
so as to form a continuous metallic circuit between the 
terminals shown in the form of copper wire cables 2m. The shape 
of the conductors A, B at the parts adjacent to the masses b is such 
that the requisite disposition of magnetic force is obtained in the 
field traversed by the soft iron masses b, by means of the current 
flowing through the conductor. A suitable distribution of the 
magnetic force fora very accurate standardiseris when the square 
of the magnitude varies through the used part of the field directly 
as the distance from a point in the prolongation of the line in 
which the piece of soft iron moves, because this law makes the 
force experienced by the piece of soft iron independent of its 
position in the field, Undue oscillation of the pointer is prevented 
by means of a light aluminium tube » suspended pendulum-wise 
by two fine threads to the arms p. Acrank-arm or lever q enables 








ducting plate, or both plates may vibrate. The conducting plates 
of the instruments are connected together, and the non-conduct- 
ing plates are charged with electricity. The transmitter and 
receiver may thus be connected by a single wire without any 
return, or they may be connected in any ordinary manner. (Ac- 
cepted June 30, 1885). 


6554. S. P. Thompson, Bristol. Telephonic Cir- 
cuits. [4d. 5 Figs.) May 29, 1885.—The circuits of a direct 
working telephonic system are compensated by the use of an 
electeo-magnetic coil wound upon an iron core to neutralise the 
self inductive effects and tendency to spark arising from. the 
magnetism of the electro-magnetic coil in the receiver, and from 
the self-induction of the line wire. Different arrangements of the 
coil in the circuit are shown. (Accepted June 30, 1885). 


11,843. L. J. Croetiey, nd W. Emmott, Halifax, 
and J. F. H radford. gam, gen Ex- 
changes, (6d. 2 Figs.] September 1, 1884.—The operator's 
telephone at the central station is connected on the earth side of 
the switchboard, so that all communications will pass through the 
operator’s telephone to earth while the switch is in its normal 
position. On the operator receiving a verbal call to place one 
subscriber through to another, he will place the two in connection 
by means of plugs, which cut out his own connection until either 
one or both subscribers give such signal as will cause an armature 
to leave the poles of a magnet in the circuit of the conductor con- 
necting the lines of, the two subscribers, and so connect the 
two — again to the operator’s telephone. (Accepted June 30, 
1885). 


12,844. D. Sinclair, Glasgow. Telephonic Appa- 
ratus. (6d. 3 Figs.) September 26, 1884.—Each subscriber is 





c 
clock releases a catch and allows the coin to fall, and thus the lever 
to come back to its original position. (Accepted July 28, 1835), 


13,664. J. Poole and K. MaclIver, Manchester 
Telephonic Call Apparatus. (6d. 7 Figs.) October 16, 
1884.—The objects are to provide means for automatically re. 
gulating the time of use of a telephonic circuit when such circuit 
is intended for use by the public generally, and to count and 
record the number of times the circuit is weed. The speaking end 
of the circuit is provided with signalling apparatus, and with a 
circuit regulator or switch controlled by the action of a spring or 
weight, or by mechanism set in operation for a given time, count- 
ing or recording appliances being combined with the switch 
mechanism ; coin receiving appliances may be combined with the 
switch —— for operating it when a coin of the required 
value is deposited in the apparatus. (Accepted July 28, 1885). 


TELEGRAPHIC APPARATUS, 


12,953. W. H. Davies, London. (G. B. Scott, Brooklyn, 
New York, U.S.A.) Printing Telegraphs. (6d. 3 Figs.) Sep. 
tember 29, 1884.—The transmitter oo a shaft driven by any 
suitable motor and carrying a wheel, the periphery of which 
is divided into conducting and insulating spaces, the former being 
slightly shorter than the latter. They are together equal in 
number to the characters upon the type wheel. They are con- 
nected by means of the brushes to the poles of a generator, one 
brush being always on an insulating space, so that a continuous 
series of reversals is sent to the line which is connected to the 
segments. A series of electro-magnets are secured to a support 
and are equal in number to the number of the characters on the 
type wheel. A bar of brass passes through the hollow core of the 
magnets and carries the armature. When the armature is at- 


tracted, this bar stops the rotation of a bar carried by the motor 
shaft eo that the last reversal sent to the line is prolonged. The 
circuit to each magnet can be closed by a separate key. When 
not in operation the arm on the motor shaft is at its zero posi- 
tion. The illustration shows the form of the receiver, which is 
provided with a recoil escapement wheel N rigidly connected to 
a type wheel T constantly tending to rotate by means of the 
weight W. The rotation of the wheel N is controlled by the yoke 
M itself controlled by the 'magnets A. When a prolonged im- 
pulse is sent through the line, the type wheel is held in position 
and the lever P presses the paper against the wheel If the lever 
should fail to withdraw the paper from the type wheel, when the 
yoke M is again operated by the magnets A, it acts, as will readily 
be seen, to give a positive motion to the escapement wheel, 
(Accepted July 21, 1885). 


ELECTRIC CONDUCTORS. 


6574. R. Tamine, Mons, Belgium. Cables or other 
Conductors. [6d. 7 Figs.) May 30, 1885.—The conductor is 
formed of two wires wound in contrary directions upon a core 
which may be removed after winding. Two other wires forming 
another separate conductor may be wound in contrary direction 
on the first wires, and so on according to the number of lines re- 
quired. (Accepted July 31, 1885). 


12,754. G. C. Taylor, N Cheshire, and E. T. 
London, Covering Electrical Conductors. 
{4d.] September 24, 1884.—The drum on which the conductor is 
wound is mounted loosely upon a shaft which can be rotated by 
any suitable means, and which carries an arm or frame revolving 
with the shaft. The wire is led over this arm or frame which may 
be provided with one or more guide rollers to a point in line with 
the axis of the shaft, and in the same axial line to the covering 
machine preferably through the shaft itself. The drum or arm 
will thus participate in the motion given to the shaft, and the 
wire which is delivered from the arm or frame will revolve on its 
own axis without receiving twist. The rotation of the drum is re- 
tarded by a cord attached to a weight, and passing over a grooved 
disc fixed to the drum. (Accepted July 24, 1885). 


13,698. T. J. Handford, London. (EF. H. Johnson, 
New York, U.S.A.) Electrical Conductors. [6d. 3 Figs. 
October 16, 1884.—The flexible compound conductor is composed 
of an inner or core conductor covered witha waterproof insulation, 
an outer conductor surrounding and forming a shield for the 
inner conductor, and an external fireproof insulation. A body of 
easily fused metal may be inserted between the conductors. (Ac- 
cepted July 14, 1885). 


7787. A. J, Boult, J. D, Thomas, New 
York, U.S.A.) Covered Wire. (6d. 6 Figs.) 
June 26, 1885.—The wire is covered with two or more successive 
adherent strips or tapes wound on spirally, the second tape being 
wound at a reverse inclination to the first, so that the seams of 
one tape break joints with the other tape, and lie at nearly right 
angles to each other, so that a strong and impervious covering is 
produced, The tapes or strips may be coated with soft rubber 
which adheres strongly when the tapes are wound in place. The 
naked wire may be first covered with soft vulcanizable rubber 
applied in the form of two longitudinal strips, which are pressed 
and united around the wire by feed rollers, (Accepted July 28, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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‘ morlie of 17} knots. This, we need hardly say, is 
THE CLYDEBANK SHIPYARD AND |, very remarkable performance for a vessel of the 
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i nt shipbuilding and engineering | membere e hampering conditions under whic 
i thos e soca: J. pet G. Thomson, of | the work had to be carried out in order to make the 
which we give a plan on the present page, is at the | vessel an efficient fighting machine. The contract 
present time in a state of enviable activity compared | speed, we may mention, was 16 knots and the 
to the condition of most of its neighbours in conse- | contract power 3200 indicated. The latter un- 
quence of the large Admiralty order which has | doubtedly was exceeded, but we are not aware 
been secured by the firm. The members of the | what the power developed really was. The revolu- 

Jron and Steel Institute who visited this establish- | tions were, however, 156 and the pressure 120 lb. 
ment the week before last found seven vessels in| In making a round of Messrs. Thomson’s works we 
course of construction. One of these is a river | commence at the east end, where there are the prin- 










placed, the centre being held down by a longitudinal 
beam. 

In the machine shop of the shipbuilding depart- 
ment there are a number of machine tools of 
ordinary description. Here were the stem-pieces 
and stern-posts of the new torpedo cruisers now 
being built. The former is a solid steel casting 
forming the spur or ram. The opening for the tor- 
pedo to pass through is cast solid on the top end. 
The torpedo in these vessels is ejected above the 
water, being in this respect different to the Scout, 
in which the torpedo is launched below the 
water level. The stern-post is cast with a part 
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paddle steamer, and the six others the twin-screw | cipal iron working sheds for the shipbuilding de- 
torpedo cruisers of the Archer class, which classi- | partment, in which are the usual tools and appliances 
fication is a somewhat larger growth of the Scout | for turning out vessels of the largest size. In the 
class, the ‘‘ Archers” being 5 ft. longer and 2 ft. | principal smithy there are a large number of fires, 
broader than the ‘* Scouts.” and amongst other tools and appliances may be 
The Scout herself has been recently described in | mentioned a large keel plate bending machine 20 ft. 
these columns,* so there is no need to give further | long, a large steam hammer, besides several others 
particulars of her here. We may mention, how- | of smaller size. Close by is a keel plate bending 
ever, that on the day previous to that on which we | machine of unusual design, being intended for form- 
visited these works recently, she had run her pre- | ing the trough-shaped plates for vessels that do not 
liminary trial trip in the Clyde, reaching a speed as | have bar keels. It is worked by hydraulic cylinders, 
amean of two runs on the measured mile at Skel- | the two sides of the keel plate being bent up at one 
4 | eau by rising frames, on which the plate is 


* See ENGINEERING, page 111 ante, 


| of the keel attached so that the keel of the vessel 
| is one solid piece. The stern-post itself has a 
| channel section, whilst the keel part is a double 
channel, having a web down the centre. On this 
part of the keel the projection is cast for taking the 
| brackets that support the two screw shafts on each 
|side. The top end of this stern casting is arranged 
| for the rudder head to pass through to be attached 
| immediately to the steering gear. In this part the 
| lines of the vessel are very full in order to get the 
steering gear below the water line. The strength 
and rigidity that is obtained by making this impor- 
| tant part of the vessel in one casting is no doubt a 
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great advantage, and the facility given for fastening 
the whole structure together also solves a difficult 
problem in naval design. 

We now pass to the saw-mill, where there are the 
usual machine saws and other tools and appliances. 
Near this is the joiners’ shop, a large building of one 
story, in which there are placed a large number of 
excellent wood-working machines of English and 
American make. The first to notice is an American 
variety machine. It will do sawing, planing, check- 
ing, and opening up. There is a cross-cut circular 
saw, the table being divided in the middle, so that 
each part can be raised or lowered independently or 
the two together at will. The saw can be taken 
off, and any other circular cutter can be put on. 
This is a very handy tool. An American shaping 
machine will cut irregular mouldings. It has a 
vertical spindle, and there are a large number of 
cutters, so as to take in a wide variety of work. 
Here also are American mortising and dovetailing 
machines, the latter having an automatic reversing 
gear for the cutters, and a drill attached. There 
is also a mortising machine, in which the cutting 
tool, crank, and rigger are raised by a foot 
lever, the table being stationary. There is an 
American planer, which planes on four sides, an 
American moulding machine, in which the table 
rises or lowers, taking the side cutters with it, the top 
cutters being fixed. There is also a planing and match 
ploughing machine, which will plane 254 in. wide 
and 5 in. thick, and will match plough 18 in. wide. 
There is near the last-named tool a machine with 
five drunken saws on one spindle ; a very efficient 
tool for raggling gratings. On the whole the 
American tools in this department seem to pre- 
ponderate, but there are a large number of very 
excellent English wood-working machines as well. 

We now pass to the principal machine and 
erecting shop, a fine brick building divided into 
three bays. In the north bay most of the largest 
machine tools are placed. In the centre bay the 
erecting is done, there being a large pit, 12 ft. deep 
and 52 ft. square. In the south bay the smaller 
tools are placed, together with the brass-finishing 
machines. Starting at the north-west corner, we 
notice first a large slotting machine, having a 31 in. 
stroke. Opposite this is a radial drill, with a 9 ft. 
arm, and beyond this again there is a planing ma- 
chine, which will take between the standards a 
width of 6ft. 9in., the cross slide being raised to 
work on pieces 5 ft. high ; the table is 18 ft. long. 
There is a treble- geared screw-cutting lathe 
with 5 ft. height of centres, and a boring mill 
which has operated on cylinders up to 104 in. 
We next notice one of Messrs. Smith, Beacock, 
and Tannett’s combined planing and slotting ma- 
chines which plane 21 ft. and slot 17 ft. Gin. The 
table is 20ft. Gin. long by 8ft. broad. This is a 
very fine tool. The largest machine tool in the 
shop is placed in the middle bay and consists of a 
boring and planing machine combined, and is also 
by Messrs. Smith, Beacock, and Tannett. There 
are two substantial standards with a cross slide of 
the same general type as in an ordinary planing 
machine, The standards, however, are 18 ft. apart 
and will take 13 ft. under the cross slide. For 
planing, however, the work is stationary, and 
the columns with the cross slide are caused 
to move, the limit of travel being 12ft. There 
are two tool boxes that traverse on the slide. 
The two columns are joined at the top by a cross 
beam, which carries the bearing in which the 
journal of the vertical boring bar turns when 
the machine is used for boring. The boring bar 
is run from a separate countershaft. The table 
will also revolve for turning any circular work, the 
tool box being held on the saddle of the cross slide. 
In this machine cylinders of the largest size can be 
bored, faced on the ends, turned on the outside, 
and have the port faces planed at one setting, and 
cylinders up to 102 in. have been so treated. This 
arrangement admits of unfailing accuracy of work, 
so long of course as the machine is in good order ; 
a qualification perhaps which need scarcely be 
added in dealing with a shop so well organised as 
the one in question. 

There is close by a treble-geared screw-cutting 
lathe by Messrs. Smith, Beacock, and Tannett, 
with two saddles, each having two slide rests, one 
at the back and the other at the front of the ma- 
chine. It will turn a shaft 39 ft. long, and cut a 
screw at one operation 32 ft. long. The leading screw 
is in the centre of the bed. There is also a large 
screwing machine by Messrs. Smith, Beacock, and 
Tannett, which will cut a thread 6 in, in diameter. 





This is a new tool. There is in this bay a ten- 
spindle drilling and tapping machine by Messrs. 
Hetherington and Co., of Manchester, which is used 
for drilling condenser tubeplates. The spindles are 
placed vertically on a horizontal cross slide, and 
being adjustable on the slide will drill and tap holes 
at any pitch. The table is traversed by a screw in 
the bed working in a nut attached to the table. 

In the middle bay, where the erecting is done, 
there are two overhead travelling cranes of 35 tons 
and 40 tons capacity respectively, which are driven 
by a square shaft. Besides this there are six 
hydraulic jib cranes. In the south bay, where the 
lighter tools are placed, there are three passages 
between the rows of tools, and each of these is 
served by two 1}-ton hand-power travelling cranes. 
In the north bay there are two overhead travel- 
ling cranes respectively of 25 tons and 30 tons 
capacity. A line of standard gauge rails laid in the 
north bay and across the centre of the shop carry 
the railway trucks right into the shop, and over 
these can be taken a 6-ton steam jib crane. The 
shop is lit by electric light. 

As may be gathered from our description, this 
department is especially well arranged for facility 
in working, and contains a great many very fine 
tools of modern design. 

Adjoining the machine and erecting shop is the 
brass foundry served by a 10-ton travelling crane. 
There are ten crucible furnaces, and a large 
reverberatory furnace which will melt two tons of 
metal at once. Next to this foundry is a smiths’ 
shop with 18 fires and five small steam hammers. 

The boiler department in these works also con- 
tains several good machines suitable for dealing 
effectually with the heaviest marine work. There 
is one 40-ton crane at the north end and two others 
at the machines. Besides these there are an 18-ton 
and a 10-ton crane. We noticed also a pair of 
vertical rolls for shell plates 6 ft. 6 in. long, 
by Messrs. T. Shanks and Co., of Johnstone. 
Near this are two three-spindle machines for cutting 
holes in tubeplates by means of two cutters carried 
in a cutter box. There is a centre punch, which is 
screwed down through the vertical spindle carrying 
the tool box, which is made hollow for the purpose. 
In this way the cutters are guided, but no leading 
hole is required. The cutter spindle has an auto- 
matic feed, and slides over the centre spindle, which, 
of course, does not work down after it has come to 
the plate. The spindles are carried on cross slides, 
and are adjustable, the table also traversing. This 
tool is by Messrs. Campbell and Hunter. There is 
a vertical machine by Messrs. G. and A. Harvey 
for cutting ovals for manhole doors. A disc crank 
is worked by worm gearing, and causes the cutter 
bar to reciprocate at the same time that the cutter 
revolves. The cutter holder is carried on a cross 
slide at the end of the cutter bar, so as to take any 
size hole, and the machine is graduated by a scale 
to enable the right adjustment being got for the 
required size. Near here is a flanging press by 
Messrs. Fielding and Platt, and a steam flanging 
hammer by Messrs. Campbell and Hunter, of Leeds. 
Beyond this is one of Messrs. Brown Brothers’ 
hydraulic rivetters with a 7 ft. gap, and beyond this 
again a four-column drilling machine, also by 
Messrs. Campbell and Hunter, for drilling boiler 
shells in position, the columns swinging from the 
bottom and carrying sliding saddles, so that the 
drills can work at any required angle. This shop 
is also lit by electric light. 

There are other departments in the works, such 
as pattern shops, stores, paint shops, &c., but these 
do not call for any detailed notice. 








CABLE TRAMWAYS. 
By J. Bucknati-Smiru. 
(Continued from page 643, vol. xxxix-) 

WE now take our leave of the city of San Fran- 
cisco in order to consider the introduction and 
development of the cable tramways system in the 
eastern cities of the United States, and first 
pause at the enterprising city of Chicago, Ill., 
which has a population of over 500,000 souls. 
Having, in our previous articles on this sub- 
ject, given several examples of the cable system, 
with somewhat exhaustive particulars regarding 
its applications, construction, and operation, it 
will be now unnecessary to devote much space to 
the subsequent cable lines which will claim our 
brief attention, as in principle and construction 
they are very similar to those already described. 
These remarks apply with special force to the 





system in Chicago, as an able account of PM 
cable lines was given in vol. xxxv., page 555 
of ENGINEERING. San Francisco is unquestionable 
entitled to the credit of inaugurating the pe 
system, but the Chicago people were not slow 
in appreciating the achievements of the smaller 
city at the Golden Gate, and availing themselves of 
their experience. It was about the beginning of 
1881 that Chicago began to take a real interest 
in the cable system and its capabilities, and about 
that time a Mr. Holmes (now president of this 
city’s lines) went to San Francisco with the view 
of studying the system and introducing it into 
Chicago. We learn that this gentleman was not 
only perfectly satistied with the result of his western 
visit, but also returned deeply impressed with the 
advantages offered by the use of cable traction 
Mr. Holmes was evidently carried away by the 
advantages offered by the system, and when he 
experienced this pleasant method of transit, without 
horses, locomotives, or other visible means of pro- 
pulsion, he apparently concurred with the enthy- 
siastic utterances of some of the Chinese inhabitants 
of the city, who exclaimed on beholding the first 
cable car in motion, ‘‘ No pushee, no pullee, no 
horsee, no steamee : Melican man heap smart.” 

Shortly after Mr. Holmes’s return from the west 
he submitted his views to a number of practical 
engineers, who prepared the plans, &c., for the con- 
struction of a cable line in theircity. Subsequently 
Mr. Holmes laid these plans before the Mayor of 
Chicago, who expressed an opinion that if the enter- 
prise could be carried out it would prove an un- 
qualitied success. With such an assurance and 
support, an application for powers to construct a 
cable line was laid before the Municipal Council, 
and was passed without opposition. 

Afterwards some party cries were raised about 
the ill consequences of obstructing the streets during 
construction ; and again, there were rumours that the 
horse-car drivers in the city would all rise in arms, 
But such prognostications proved unfounded, and the 
works were rapidly proceeded with. No difticulties 
were experienced in raising the funds, although it 
was intended to spend about 2,000,000 dols. (about 
400,000/.) on virtually an experiment, for reasons 
hereafter stated. The actual commencement of 
the works was about August 12, 1881, and nine 
miles of track were laid in about four months. The 
whole work was carried out under the supervision 
of Mr. Holmes, Mr. Hovey acting as his chief en- 
gineer; and the success of the undertaking was 
chietly due to the joint ability and energy that these 
gentlemen displayed. 

The Market-street Cable Railway, described in 
our last two articles, and that of the city of Chicago, 
are unquestionably the most important cable tram- 
way systems at present in operation, whether con- 
sidered in relation to their size, or to their method 
of construction and operation. The Chicago cable 
lines are laid upon practically level ground, 
similar to the Market-street Company’s system ; but 
it is to be observed that the former were in opera- 
tion by January, 1882, whereas the latter was not 
constructed until August, 1883, and therefore were 
the first to demonstrate the advantages of the system 
for operating tramways on the flat. 

This enterprise in Chicago was decidedly a most 
bold undertaking, because the success achieved 
by the system in the Far West was no true criterion 
for its satisfactory introduction into the eastern 
States, where the climate was very different. In 
California the weather is uniformly warm, and is 
decidedly very favourable for the efficient operation 
of such a mechanical system of traction as we now 
have before us. On the other hand, the climate of 
Chicago is variable and extreme. In the summer, 
the temperature may exceed 100 deg. Fahr., whilst, 
conversely, in the winter, the thermometer some- 
times indicates 15 deg. to even 20 deg. below zero. 
Again, rain, hail, and snow fall periodically in 
great abundance, and might be expected, aided by 
the variable expansion and contraction, to cause end- 
less difficulties with the cables, the pulleys, the tube, 
its slotted opening, or its draining connections. 

The cable lines of the Chicago City Railroad 
Company have, however, now been in successful 
operation for about three and a half years, working 
20 hours per day and involving the operation of over 
20 miles of metallic cable, weighing about 120 tons. 
The application of the system to the working of 
tramway traftic in this city has proved, beyond 
doubt, highly satisfactory, and the winter before 
last, when a heavy fall of snow had stopped or 
retarded railway and horse traffic in the city and 
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it has undergone in Chicago, and towards 
at of 1883 we find the town clerk of Edin- 
a pehalf of the Lord Provost’s Committee, 
communicating with the town clerk of Chicago re- 
varding the operation of the cable system in that 
city. ‘Amongst the tabulated questions, we find 
one: “In general has the working of the — 
tramway system been proved to bea success ? "— 
the reply from the States being : ; Complete 
success in all respects. This winter just closed, 
was by far the most severe for many years, and the 
cable system operated without the loss of a single 
trip.” These tabulated queries and replies issued 
and received by the city of Edinburgh, will be 
again referred to later on. } : 

“The conversion of any portion of the Chicago 
City Railroad Company’s lines to the cable system 
was by no means necessary, as the company were 
working their lines very successfully with horses, 
and their financial condition was eminently satis- 
factory. Since conversion the original 100 dols. 
stock is quoted at about 300 dols. From 70,000 
to 100.000 passengers are carried daily by this 
company’s cable system, on about 19 miles of 
single track, with an cxpenditure of 400 horse- 
power (steam). By the alteration the daily toil 
of over 2000 horses and 250 stablemen has been 
dispensed with, besides the continual expenses of 
shoeing, harnessing, sickness, food, &c., conse- 
quent upon the employment of horses. The traftic 
is very heavy indeed, and efticiently supports a two 
to three-minute service, commonly consisting of a 
train of cars, comprising a dummy and three or four 
ordinary cars. 

The Chicago City Railroad Company’s tramways 
extend upon the south side of the city and are 
laid upon practically level ground. The portion 
first converted to the cable system was upon 
State-street, the main and principal thoroughfare 
of the city, but engines and apparatus were pro- 
vided at the same time for extending the scheme 
to include ten endless cables and a few auxiliary 
ones for working curved portions of line. The 
city end of the system has its cables driven at a 
speed of about seven miles per hour, with the ex- 
ception of the curved or auxiliary portions of way, 
where they are driven at four miles per hour, whilst 
the outer or suburban cables are driven up to ten 
miles an hour. 

The principal streets now operated by the system 
are those of State-street and Wabash Avenue, 
the traftic of which is worked by two main cables 
to each, distinguished as North and South State- 
street and Wabash Avenue and Cottage Grove 
cables; and it is the South State-street and Cottage 
Grove cables that are driven at the highest speed 
above mentioned. Practically, two instead of four 
main cables could operate the system, had it not 
been deemed advisable to work some portions at a 
greater speed. 
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Wabash Ave- From  engine-house vid, | 
nue Line, 22nd-street to Madison-) | 
street and return, in-, | 
cluding extras for pits, | 
splicing, &e ...| 23,608 | 


Cottage Grove |Engine-house to __ pit, 
Avenue Line.| south of 39th-street and/ 
| back, including extras..| 27,770 | 
|Amount involved in street! 
and pits, &c., including} 
extras... ss al 
In and from pit in Wa-| 
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\ From_ engine-house to 
street Line, 


Madison-street pit and | 
return, with extras 
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of 39th-street and back, 
| including extras ‘ 

From pit on State-street/ 
at Madison-street end 
to Wabash Avenue, 


South-street 
sine, 


Belt Line. 


with extras... «| 4,361 | 
Total ... 
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The Table in the preceding column gives the 
various sections of this company’s system, with de- 
tailed particulars respecting the locations, functions, 
and lengths of the cables employed upon it. ; 

The length of the Cottage Grove cable, which 
measures over five miles, is worthy of notice, as 
being the longest in use of which we have any prac- 
tical data. 

The company’s engine-house, from which the 
whole system is operated, is situated about midway 
on the State-street section, and the manner that 
various cables are disconnected from the cars 
and others picked up at this point, has already been 
described in our previous articles on this subject. 

In order to avoid the inconvenience that would 
arise from shunting the cars at the northern 
terminus of the system, they are conducted by an 
auxiliary or belt line cable from the main line 
on State-street to that on Wabash Avenue. 
These auxiliary or belt line cables are only driven at 
a speed of four miles per hour as before mentioned. 
The underground slotted tube through which the 
endless cable travels, is about 3 ft. deep. The 
cables used by this company are about 4 in. in 
circumference, weighing about 2} 1b. per linear 
foot, and costing about 70/. per ton. The gripping 
apparatus is practically very similar to those 
employed upon the Sutter-street, California-street, 
and Market-street lines already described. 

Two engines, of about 250 horse-power each, 
are employed to operate the system, although 
in practice the power actually required seldom 
exceeds 400 horse-power. A duplicate pair of 
engines are kept in reserve, a provision which 
also applies to the boilers which are constructed 
by Messrs. Babcock and Wilcox. The engines 
are of the horizontal condensing type by Wheelock, 
equipped with automatic variable valve gear; 
the cylinders being 24 in. in diameter with 
4 ft. stroke, whilst the ordinary working pres- 
sure of steam is about 60 lb. per square inch. 
The speed of the engines is about 65 revolutions 
per minute. 

The dummies and cars used by this company 
are similar to those already described, but weigh 
about 5000 lb. and 5800 lb. respectively. From 
150 to 200 of these vehicles are employed in 
ordinary daily service, aud perform about 730 
round trips per day of 20 working hours. 

Regarding the practical results of the adaptation 
of cable traction generally to this company’s system, 
it is satisfactory to be able to state that the enter- 
prise has been crowned with both mechanical and 
financial success. In the verbatim account of the 
last annual meeting of the American Street Rail- 
ways Association, held in New York in October last, 
may be found a special and favourable report by a 
select committee upon the cable system. Remarks 
were made about patents and alleged inventions, 
and it is interesting to read with what care any 
direct replies to such queries are avoided ; in fact 
we read the chairman of the Committee of Inves- 
tigation (also president of the Chicago cable system) 
evasively replying, ‘‘I make no mention what- 
ever of patents There are a number of 
patents merged into the cable system, but as to 
the merits of which I offer no remarks whatever 
aes I wish to say nothing about patents what- 
ever,” &c. 

A Mr. Wharton then asked : ‘‘ What percentage 
of power is required to propel the cables upon the 
Chicago system ?” 

The chairman replied about 480 horse-power, of 
which about 390 horse-power is absorbed in setting 
the machinery and cables in motion. 

A Mr. Richardson said: ‘‘I should like to ask 
whether the company (Chicago) is engaged in 
further developing the system?” To which the 
chairman answered : ‘‘ Thirteen miles more will pro- 
bably be constructed next season and plans are in 
preparation.” 

Inquiries were then raised as to how frequently 
the Chicago system (especially) had temporarily 
stopped operations through any breakdown of the 
cables or machinery, &c.? The chairman replied : 
‘*T will say directly to that point that the main 
cables were operated nine months without a single 
moment’s delay on any account: a few weeks ago 
a little interruption occurred by the breaking of one 
of our cog-wheels.” 

Questions were next asked regarding the average 
lives of the cables. To which the chairman replied : 
‘* Dependence may be placed on the ropes running 
without any flaw for the term of twelve months.” 

The comparison between the cost of working 


tramways by the horse and cable systems was after- 
wards raised. To this query the chairman re- 
plied : ‘‘The cable can be operated for one-half : that 
the expense of operating the cable cars is one-half 
that of the horse cars, for the same amount of 
service.” 

In conclusion, we find the chairman advocating 
the Chicago type of grip, with fixed horizontal jaws, 
in preference to those provided with gripping wheels 
or rollers; and he goes on to state that in Chicago 
they have hauled 10 connected cars, containing 1000 
persons, with one cable gripper, whereas on the 
Brooklyn Bridge Line, in New York, they are 
unable to haul more than one car, owing to the em- 
ployment of their type of wheel gripper. 

(To be continued.) 


NAPIERS’ SHIPYARD AND ENGINE 
WORKS. 

THE house of Messrs. R. Napier and Sons is one 
of the great historic firms of the Clyde, its history 
going back almost to the dawn of steam navigation. 
There is no representative of the founder’s family, 
bearing his name, now in the firm, but it has 
acquired new lustre in latter days by its association 
with the present head, Mr. Alexander C. Kirk, who 
stands in the very front rank of marine engineers 
of the day. 

The original Robert Napier, after serving his 
time with his father as a working blacksmith, com- 
menced business on his own account early in the 
century. Gradually as time went on the smith’s 
shop expanded into a small general engineering 
shop, and to this was added a little iron founding. 
In 1821 a vessel was built to ply between Glasgow 
and Dumbarton, and for this Robert Napier made 
his first marine engine. In 1830 he became asso- 
ciated with Messrs. Burns and M‘Iver, who were 
then establishing their line of steamers between 
Liverpool and Glasgow. This led to his connection 
with the Cunard Company which was formed in 
1840, and which owed much of its success to Robert 
Napier’s engineering ability and enterprise. He 
contracted to build the first four vessels and engines 
for the newly formed company, and as at this time 
he had not commenced to build ships, the vessels 
themselves were constructed at Port-Glasgow and 
Greenock. The Britannia was the first vessel of 
the fleet, and her historic run from the Mersey to 
Boston ina little over fourteen days is so oft told 
a tale as not to require telling again here. 

In 1842 Robert Napier began shipbuilding, his 
first vessel being the Vanguard, which was built 
for the Glasgow Steam Packet Company. Shortly 
after this he took his two sons into partnership, and 
the firm took the title it now retains. 

Besides the four pairs of engines for the Cunard 
Company, to which we have made reference, the 
firm afterwards built and engined for the same com- 
pany the Persia, China, and Scotia, the latter for 
so many years the crack vessel of the fleet. The 
firm has always been identified with the construction 
of war vessels and has built several important ships 
for the British and other navies. Amongst earlier 
vessels may be mentioned the Black Prince, Hot- 
spur, Audacious, Invincible, Hector, and Northamp- 
ton. Besides this two war vessel have been con- 
structed for Turkey, one for Denmark, and two for 
Holland. The troopship Malabar was also built by 
Messrs. Napier. Amongst merchant craft there are 
many well-known vessels running in several of the 
principal lines such as the Peninsular and Oriental, 
Pacific Steam Navigation, the Allan Line, Compagnie 
Général Transatlantique, the British India, the 
Donald Currie, and the Royal Mail Companies. The 
Cunard line we have already made reference to. 
The three cruisers for H.M. Navy, the Leander, 
Arethusa, and Phaeton, have been recently often 
referred to in these pages, and there are at present 
two cruisers being constructed at Govan to the 
order of the Admiralty. These are to be named 
the Australia and Galatea. 

Mr. Robert Napier lived to see the substantial 
success that crowned his early efforts; and when he 
died, at an advanced age, in 1876, the business 
passed into the hands of the present proprietors. 
These are Messrs. A. C. Kirk and John and James 
Hamilton. 

It is unnecessary to remind our readers that Mr. 
Kirk is the pioneer of the revolution that has taken 
place in marine practice within the last few years, 
he having been the first to practically and success- 
fully carry the compound system a step further, 
when he designed the triple-compound engines of 











the Aberdeen ; a step only second in importance to 
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a hydraulic press for flanging plates for furnace 
ends with a circular furnace attached, which has 
been designed by the firm. This shop is served by 
hydraulic cranes. In the smiths’ shop the end 
plates which are flanged by hand are turned out, and 
here we noticed a portable furnace used for going 
inside boiler furnaces for welding them up. In the 
boiler shop we first notice a large stationary 
hydraulic rivetter, a second being in course of 
erection. All shell platesare rolled cold by alarge 
pair of vertical rolls. Shell plates are drilled flat, a 
system Mr. Kirk thinks as good, if not preferable, 
to that of bending them and bolting more or less 
loosely together. In the shop are all the usual ap- 
pliances for dealing with heavy marine boiler work, 
including punching and shearing machines, drills, 
plate-edge planers, scarphing machines, tubeplate 
borers, Ke. 

The forge has a one-ton steam hammer and other 
usual appliances. Forgings up to two tons are 
made here, larger ones being purchased. In the 
smithy are four steam hammers and other ordinary 
tools. This shop is served by hydraulic cranes. 

In the screwing shop there are two of Barrow’s 
patent screwing machines, by Messrs. G. and A. 
Harvey, which will cut from ljin. up to 3}in. 
In these machines a great deal of work is done that 
was formerly lathe-cut, such as main bearing bolts, 
&c. The work from the machines is considered as 
good as chasing. In the pattern shop there are the 
usual wood-working machine tools, benches, c. 
The shops are lit by electric light on the Brush 
system. 

There is a fair amount of work going forward in 
these works just now. In the erecting shop a pair 
of engines for one of the telegraph ships referred to 
was just ready to put in place. ‘Two pairs of 
engines, on what may be called the Nelson type, 
are also in progress. These are for a large war 
vessel now being built in Russia for the Imperial 
Navy of that country. They carry still further 
Mr. Kirk’s original design of the Nelson’s engines, 
a vessel, it will be remembered, that achieved a re- 
markable success, greatly, no doubt, on account of 
the light design of her machinery. In the present 
engines cast steel is being substituted for parts that 
were formerly of cast iron. Another noticeable 
feature in the erecting shop was a large cast-steel 
piston of the pattern Mr. Kirk designed for H.M.S. 
Miranda. By use of this type about one-half the 
weight of the old cast-iron piston is saved. The 
engines for the Government cruisers are to be of 
the triple-compound horizontal type, and will be the 
first of their kind, although we believe two other 
firms have similar vessels with like engines in hand. 








COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read ‘* Traveller’s” and ‘‘Argus’s” letters in 
your issues of the 4th and 11th inst. on the subject of com- 
pound locomotives with much interest. Until Isaw ‘‘ Travel- 
ler’s” letter I was unaware of any breakdowns on the North- 
Western compounds; the fact of three mishaps in one week 
at one place is certainly a matter of interest, but unfor- 
tunately ‘‘ Traveller” is unableto Se usany accurate detail 
as to what happened. He says, however, he heard in one 
case it was a valve spindle, but does not say whether it 
belonged to the high or low-pressure cylinders ; this is an 
important piece of information in this case as, of course, 
in Mr. Webb’s engines, the high-pressure valves can leave 
their faces when steam is shut off running down banks, 
but the low-pressure slide valve is unable todo so. With 
valves placed on the top of the cylinders some little 
trouble may occur if the lubrication is not properly 
attended to. That the Americans are fully alive to 
the great importance of properly lubricating their cylinders 
is evident from the discussion on that subject which took 
place at the Western Railway Club, and which is reported 
in the American Machinist of to-day’s date. The locomo- 
tive superintendent of the Lake Shore line reported that 
they had 200 or 250 engines fitted with sight feed lubrica- 
tors. Mr. Sinclair, a very old locomotive engineer, 
concurred in the belief that continuous sight feed lubri- 
cators were the right direction in which to work. 

Surely such trifling breakdowns as those to which 
your correspondents refer are not very much to record 
against the most radically new type of engine that 
has ever been put upon the road. Most of your readers 
doubtless remember Mr. Aveling’s first road locomotives 
driven by pitch chains, which certainly did break down a 
good deal, but they may not be aware of Mr. Aveling’s 
characteristic answer to the question, What broke 
most? ‘Everything broke most;” but at the present day 
‘* Argus’s ” long letter simply seems to endeavour to throw 
doubt on the utility of the compound system as a system, 
and to prove that better results can be got with single- 
cylinder engines. Aveling and Porter’s road engines are 
doubtless amongst the most successful. 

If we divide engines into their four chief varieties, we 
find that in the marine type the compound engine has 
almost entirely superseded the non-compound, with a few 


has been the construction of the Holyhead and Kingstown 
mail steamer Ireland, recently described and illustrated in 
The Engineer. In the issue of that journal for the 11th inst. 
the editor gives reasons which apparently are conclusive 
to his own mind why it was desirable to use non-compound 
engines in this case, but curiously enough on the same 
page he describes a pair of 2000 indicated horse-power com- 
pound oscillating paddle engines built to drive a non-subsi- 
dised cattle boat between Drogheda and Liverpool. The 
fine engines on the Flushing line you illustrated some time 
ago, built by Messrs. Elder and Co., are also compounds, 
although paddles, owing to their limited draught of 
water. 

Amongst the makers and users of portable engines, the 
compound type is fast finding favour, as clearly evidenced 
by the increasing numbers sold. For stationary engines 
the compound is steadily making way, and I have no 
doubt will eventually totally supersede the non-compound 
engine for all important purposes. Why then should not 
the compound be equally successful when properly ap- 
plied to locomotives, where it has the additional advan- 
tage of enabling side rods to be dispensed with? ‘* Argus” 
certainly makes the most extraordinary statement I ever 
heard ; he says that neither uniform turning effort on the 
crankshaft or the reduced range of temperature in each 
cylinder are considerations of the very slightest moment 
in a locomotive. Iam of course aware that compression 
and piston speed have a good deal to do in modifying 
variations of temperature in locomotive cylinders, but 
ranges amounting almost to the difference between melt- 
ing ice and boiling water are rather large. With regard 
to the gain due to uniformity of turning effort on the 
crankshaft, of course no direct experiments have been 
made on locomotives, but if we take the data obtained 
with stationary engines we see how much credit we may 
legitimately claim from this source. In the trials carried 
out at Cardiff in 1872 by the Royal Agricultural Society, 
the Reading engine gave an efficiency of 81.4 per cent., and 
Messrs. Marshall’s engine 83.2 per cent. (it was impossible 
to obtain proper diagrams from Messrs. Clayton’s engine). 
These were both single cylinder engines. In a trial you 
made and described in your paper of the 21st of April, 
1882, the efficiency of a compound engine was 86.7 per 
cent., including the friction and work done by an air pump, 
and in another independent test made of a non-condensing 
compound the efficiency was 89.28 percent. All mechanics 
will recognise that a difference of efficiency of 7.3 per 
cent at the top end of the scale requires some getting, and I 
think this difference can only be accounted for by the 
more uniform turning effort on the crankshaft. As re- 
gards compound locomotives, however, the matter by no 
means ends here, as with Mr. Webb’s system at least it is 
possible to get the adhesion due to a coupled engine with- 
out the necessary disadvantages of coupling. I think few 
locomotive engineers really have any idea of what the 
frictional losses in engines are. In some experiments car- 
ried out by Mr. Regray, the locomotive superintendent 
of the Eastern Railway of France, they were found to 
amount to 35 per cent. of the total indicated horse-power 
in four-coupled engines, and surely a large proportion of 
this must be saved if the coupling rods are dispensed with. 

Yours faithfully, 
Druitt Harpin, 

9, Victoria Chambers, Westminster, Sept. 12, 1885. 





To THE EDITOR OF ENGINEERING. 

Srr,—I am glad to see that the questions asked by 
‘* Brazilian,” in your issue of 28th ult., are likely to lead 
to an interesting discussion on the merits of the London 
and North-Western compound locomotives, and I hope 
that before it is closed we shall have gained some reliable 
information on the points raised. The question is becom- 
ing one of great interest, not only to locomotive men, but 
to the public in general, and, although every credit is due 
to Mr. Webb for his attempt to make a new departure in 
locomotive design, I believe I shall not be very far off the 
mark when I say that his engines are not giving satisfac- 
tion either to the men who have to work them, or to the 
public who ride behind them. 

I learn from a reliable source that the consumption Mr. 
Webb claims for the ‘‘ Marchioness of Stafford” class is 
27.99 lb. per mile not including steam raising. Although 
this is much less than the figures given by ‘‘ X,” it is a 
great question whether even that low figure will pay for 
compounding, when we find Mr. J. Stirling’s engines 
running as heavy trains at a higher rate of speed, with a 
consumption of 25lb. per mile including steam raising. 
I have heard other people beside ‘‘ Traveller” complain 
of the breaking down of the compound engines, but am 
unable to explain the cause. 

Yours obediently, 


To THE EpitTor oF ENGINEERING. 

Srr,—I read with great interest the able letter of 
“ Argus” on this subject last week. He says that Mr. 
Webb in 1883 stated that the ‘‘ Experiment,” runnin 

between Crewe and London, burnt only 26.6 lb. of coa 
per mile, as compared with 34.6 lb. per mile by engines 
of the ‘‘ Precedent” class. Now when the ‘‘ Experi- 
ment” came out it ran chiefly, if not exclusively, with the 
Irish mail. The recent acceleration had not then been 
made, and the up day mail was composed of six or seven 
coaches only. If the 26.6 lb. said to have been burnt by 
‘* Experiment” was its consumption when running these 
trains, it was clearly unfair to compare it with the con- 
sumption of the ‘‘ Precedents” doing heavier and faster 
work. The two compound engines at Camden Town 
work, in turn, with the same trains as the ‘‘ Precedents” 
there. Result, the former are at the bottom of the list. 
I cannot say if the June list is yet out; during May 





unimportant exceptions, the most notable of which lately 





per mile more than the lowest ‘ Precedent,” 
than the highest on the list by no less than 
9.2 lb. respectively. 

“* Argus” commences his excellent letter with a reference 
to the comparative speeds of North-Western, Midland 
and Great Northern trains. That the two latter lines 
are the quickest is undeniable, whereas North-Western 
gradients are no more than 1 in 330, the Midland have 
to contend with 1 in 120 and, on the Manchester line, 1 in 
90. The Great Northern get 1 in 20C chiefly. On the 
Lancaster and Carlisle section the North-Western is ag 
—~ as 1 in 120 (1 in 75 for four miles at Shap) and the 
Settle-Carlisle route of the Midland is equally rough 
Yet the North-Western but poorly compares there with 
its rival. Now surely the compound engines were never 
built to bring the speed up to the level of the other lines 
Why, to run very fast is just the very thing they are 
quite unable to do; otherwise, why do they not run their 
trains more punctually ? With such “‘ expresses” as the 
9,0, 12.20, and 5.15 from London, I should hardly think 
the compound engines would run unpunctually, but with 
the 7.15, 12.0, or 4.0 to Rugby, they would either lose 
time, or else only just manage it; that is to say, these 
runs would prove pretty nearly the utmost limit of their 
capacity. The “ vcateonx” class have been put on 
the 12.5 ex Crewe, to avoid the necessity of duplicating 
the train when heavy. Yet I have known several minutes 
to be lost between Rugby and London with thirteen 
coaches, when on the same day a ‘‘ Precedent” hag 
brought sixteen up punctually with a train timed exactly 
the same, 1} hours. 

So far as my own observation goes, I fail to see that the 
compound engines, even with their 1501b. and 175]b. of 
steam, can do anything which a well-built simple engine 
with 140]b. only cannot do. I am afraid that there is no 
chance of ‘* Argus’s” suggestion being carried out as to a 
Great-Northern 8 ft. ‘‘ single” being tried on the London 
and North-Western. It would be an excellent thing if 
one could be borrowed for a fortnight. There are plenty 
of light fast trains on the North-Western which ought to 
be run by “singles,” and there is not a train on the line 
which a Great Northern 8 ft. could not successfully run; 
south of Carnforth, of course. Hoping to hear more on 
this subject from ‘* Argus” as well as others, 


I am yours obediently, 
September 14, 1885. 


and more 
5.41b. and 





To THE EpiTor OF ENGINEERING. 

Str,—I read, in common with a large number of your 
readers, the letter by ‘‘ Argus,” in your last issue, on 
‘*Compound Locomotives.” 

Ihave just returned from a journey, on which I had 
the good fortune to travel, for a considerable distance, 
behind a ‘‘ Webb” compound. 

As I paneer? have to do, when on the railway, I had 
to get through a considerable amount of writing, and the 
pleasant transition from the effects of piston sation, to 
an easy continuous motion, when we changed engines and 
a “* Webb” compound was hauling us along at over 55 miles 
an hour, enabled me to get through my work at double 
the rate. 

If this fact, in connection with the abolition of “ coup- 
ling-rods” is worth recording, I trust you will be good 
enough to insert it in your columns. 

Your obedient servant, 
I. A. Trmmis, A.M., Inst. C.E. 

2, Great George-street, S.W., September 17, 1885. 


To THE EpiTor or ENGINEERING. 

Str,—I have read with interest the letter signed 
‘* Argus” in your issue of September 11. Like ‘‘ Argus” 
I have myself felt that some explanation is needed as to 
the new method of increasing the power of compound 
engines by adding to the diameter of the high-pressure 
cylinder. It has always been my practice to compute 
compound engine powers, having reference solely to the 
final diamater, and this I believe will alone serve as a re- 
liable rule. I am aware that many advocates of com- 
pounding will say, ‘‘ Oh, of course, in two cylinders we 
use our steam twice over.” This is the old argument of 
the man wholly ignorant of the steam engine, but surely 
none of your readers believe for a minute that Mr. Webb 
has no better ground than this for his practice. My own 
opinion is that the size of the high-pressure cylinders was 
increased to 13 in. on account of the difficulty found in start- 
ing a heavy train with what was really only an engine of 
1l in. cylinders. In the latest new engines of the com- 
pound t pe the low-pressure cylinder has a diameter of 
30 in. Now this is equivalent to two cylinders of 21} in. 
each. Whereelse are locomotives running with a cylinder 
area of 900 circular inches? Probably nowhere ; in which 
case is it not a fact that the latest compound engines on 
the North-Western Railway have a nominal capacity of 
power very much in excess of anything else in this country 
at least? How is it that on a comparatively light line like 
the North-Western from Manchester to London, such 
powerful engines will not do work anything approach- 
ing that done on the Great Northern line by 18 in. 
engines? Mr. Webb has rid the coupled engine of 
the coupling rods and yet cannot touch the single 
engine of the Great Northern Company. ‘‘ Argus” 
further appears rfectly correct in stigmatising as 
nonsense Mr. Webb’s remarks as to the expansion 
in the low-pressure cylinder. To allow the second ex- 
—— to take place in the pipes is a great error, the 
ow-pressure cut-off should vary with the ratio of admis- 
sion in the small cylinders. I should like some one who 
has daily experience of the running of compound engines, 
to let us know a few facts in regard tothem. So far, we 
have heard only the unqualified praise of the designer ; 
(but this appears certainly to be qualified by the in- 





“City of Chicago” burnt 1.8 1b, and ‘‘Sarmatain ” 5.6 Ib. 


direct admission of unsatisfactoriness shown by the 
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Serr. sae : 
alterations which have taken place), and the 
alified condemnation of a few like “ Argus. 

get information from those who know, 
viz., the drivers. Generally speaking, an engine driver 
is : fairly affable man, willing to reply to a civil question, 
ie try him with questions as to the compound engine 
. Hay d and he becomes sulky. One admission I have 
found made by a compouhd driver, which was, that ‘it 
would not run down hill,” presumably with steam shut 


— 


speedy 
almost unqu 
It is difficult to 


 — coupling rods can be and are used of a greater 
length than Mr. Webb deems the limit, their abolition is 
desirable, but this end could be better attained than by 
Mr. Webb’s compound system by means of a third simple 
cylinder occupying the position of the large central 
cylinder. Such an engine to match an ordinary double 
cylinder locomotive could be made with a pair of outside 
14in., and an inside 16 in, cylinder, or two 13 in. and 
one 18 in. would give an almost equal power to each pair 
yneeis. 
Png superintendents are rather first-class 
mechanicians than sound _engineers, and in securing a 
good mechanical construction, Mr. Webb has borne this 
out in having missed his way on the engineering question. 
Yours very truly 
WILLIAM 
Manchester, September 15, 1885. 


i. Booru. 


THE GREAT CLOCK AT LUCKNOW. 
To THE Epiror OF ENGINEERING. 

Sin,—In your recent description of this clock there are 
several statements which should not go unchallenged ; 
notably, when you refer to gravity escapements as being 
complicated, and imply that the dead beat escapement 
gives better results. Now, it is well known that for some 
twenty years past all turret clocks of any size or preten- 
sions to accuracy have been fitted with the gravity escape- 
ment (I refer to the one invented by Sir E. Beckett, which 
is certainly not complicated or difficult to construct), and 
theirrates have been very far superior to any similar 
clocks having dead beat escapements. Further, it is im- 
possible that a dead escapement, however carefully 
made, can give any great accuracy in a turret clock, and 
for this reason: the wheels, including all the bevel gear 
and rods for driving the hands are necessarily heavy, and 
work with a good deal of friction, which will vary in 
amount according to the state and adjustment of the bear- 
ings, lubrication, &c. Add to this the force of the wind, 
rain, &c., upon the hands (they are long and exposed at a 
great height), which may vary in amount and direction 
almost every minute of the day, and it is obvious that the 
power which reaches the escape wheel must be an ever 
varying one, consequently the impulse which it gives to 
the pendulum at each vibration is also a varying one, the 
uniformity of its vibration is impaired, and irregular 
time keeping is the result. It is probable, therefore, that 
although the rate of this clock was only two seconds per 
week when in the factory with no hands to drive, and 
generally under favourable conditions, it will, when per- 
manently erected, have a much less satisfactory rate. It 
is surprising what minute causes will affect the time of 
vibration of a pendulum ; careful experiment will con- 
vince any sceptic on this point. Many clock manufac- 
turers seem to imagine that these minute causes may 
safely be ignored because of their smallness ; they forget, 
however, that as a two seconds pendulum makes upwards 
of 40,000 vibrations per day any disturbing force to which 
it is exposed, though so small as only to affect the time of 


one vibration to the extent of so out! of a second (one 


twenty-thousandth part of a second), will, if continued for 
one day, accumulate an error of over two seconds. Gravity 
escapements practically eliminate these variations of 
force and disturbing causes before they can reach the 
pendulum. The same thing is accomplished by a train 
remontoire, and it is only when combined with this that a 
dead escapement should be fitted to a turret clock. 

Your description leads one to suppose that the type of 
frame, the screwing on of the bearings, the raising of the 
hammer, &c., are novel arrangements, whereas more or 
less similar designs have been in use some thirty years. 
With regard to the “‘ maintaining power,” you my “The 
winding completed, the lever gradually drops with the re- 
volution of the wheel into its old position,” thus for seme 
I'ttle time after winding the clock has a double driving 
force upon it. 

W.G. 








THE WEIGHT OF MARINE ENGINES. 
To THE EpiTor OF ENGINEERING. 

Sir,—A contemporary of yours has, in recent issues, 
devoted considerable space to an account of the new mail 
steamer Ireland, built and engined by Messrs. Laird 
Brothers for the Holyhead and Dublin mail service of 
the City of Dublin Steam Packet Company. Judging 
from the published reports the vessel appears to have 
made some very rapid passages, a run from Kingston to 
Holyhead on the 27th ult. having been made in 
3 hrs. 64 min., and the return run the same day in 
2 hrs. 46} min., giving speeds of 18 knots and 20.2 knots 
respectively, and so far the Messrs. Laird are to be con- 
gratulated on the results. What I wish now to get some 
information about, however, is as to why it was deter- 
mined to obtain these results by means which, in the face 
of modern marine engineering experience, appears so 
singular. 

The Ireland is fitted with “non-compound oscillating 
paddle engines fitted with jet condensers, and supplied 
with steam by boilers loaded to 30 lb. pressure. Really, 
after reading this information I had to rub my eyes and 
generally ‘‘ pull myself together” to make sure that I was 


not perusing the description of some vessel built twenty 
years or more ago. But no, there were the facts, and 
what is more, your contemporary justified the design as 
follows: ‘‘ Jet condensing engines have been adopted on 
“the score of lightness, in order to get the requisite 
‘* power on small displacement; and, indeed, for this 
** service, where the run from port to port is very short 
‘* and good coal got at a low price, compound engines do 
‘* not offer any advantages, seeing that the reduced weight 
‘* of coal to be carried would not go far to compensate 
“* for the extra weight of the machinery, nor would the 
** saving in cost of fuel go far to meet the extra first cost 
“* of compound engines.” 

Now the Ireland has a pair of 102 in. cylinders, with 
8 ft. 6 in. stroke, and I find that on the three trial runs 
reported in your contemporary, the engines indicated 
5111, 6101, and 6337 horse-power respectively, the first 
run being made with natural draught, and the two others 
with forced draught, the vessel being provided with closed 
stokehole and fans. But to furnish steam for the above 
eee, boilers with a total of 22,750 square feet of 

eating surface, and 807 square feet of grate surface, are 
provided, or fully one and a half times the boiler power 
which would be required with good cempound engines, 
and what I should like to know is whether or not the 
weight and cost of this extra boiler power do not far ex- 
ceed the saving which it is alleged has been effected by 
making the engines of the non-compound jet condensing 
type. 

Unfortunately your contemporary does not give the 
total weight of the Ireland’s engines and boilers, including 
water in the latter, but perhaps some one amongst your 
readers can supply this information, and we shall then be 
in a better position to judge of the matter. The account 
of the vessel to which I have referred, however, gives a 
number of weights of individual parts, from which it ap- 
pears that lightness is certainly not a striking charac- 
teristic of the design. 

My own impression is that, apart even from the boilers, 
the engines are fully as heavy as compounds using say 
80 lb. steam pressure, while the economy derivable from 
using the latter type in place of that adopted, must cer- 
tainly at a moderate estimate be put down at a saving cf 
4000 tons of coal per annum. Perhaps, however, the City 
of Dublin Steam Packet Company are too wealthy to care 
for a saving of this kind. 

I may say, in conclusion, that, referring to descriptions 
of two vessels fitted with compound paddle engines which 
have appeared in your pages, I find that the engines of 
the Prinses Marie, on the (Qlueensborough-Flushing ser- 
vice, developed 3543 horse-power with 7304 square feet of 
heating surface, and those of the London, Brighton, and 
South Coast Railway Company’s steamer Normandy, 2520 
horse-power, with 4706 square feet of heating surface; in 
each case the boilers worked with natural draught. It 
would certainly be of great interest to compare the 
weights of the engines and boilers of these vessels with 
those of the Ireland, and I much hope some of my 
fellow readers may be able to furnish data which will 
enable this to be done. 

I am, yours obediently, 
TYNESIDE. 
Newcastle, September 14, 1885. 





LOCOMOTIVE FOR THE PAULISTA 
RAILWAY. 
To THE EpiTor OF ENGINEERING. 

Sir,—In noticing Mr. Fox’s letter on this subject in 
your last issue, we are glad to have an opportunity of 
correcting the mistake in your report as to the weight on 
the coupled wheels of the San Paulo engine to which he 
calls attention. Only three or four days ago we had a 
letter from Mr. Hammond pvinting out this error, and 
asking us to put it right. 

With respect to the article which you published on 
July 10 last, as we are only responsible for the technical 
description of the engine, we prefer to leave Mr. Ham- 
mond to deal with the trial, as to which we have no doubt 
he will have something more to say in due course. He 
knows all the circumstances of the case much better than 
we do, but that the result was not so equal as Mr. Fox 
assumes is shown by the following extract from a letter of 
Mr. Hammond’s in our possession : 

** From the fact that both took the same load, it might 
be said that both did equally well. This was not so, as 
our engine was not flogged in the least, the driver, accord- 
ing to instructions, running with the regulator wide open, 
all the expansion being worked by the screw reversing 
lever. On arriving at the bank head he had 70 per cent. 
admission in regulator wide open, and steam 140 lb., and 
the engine gaining on the load. If also we take into ac- 
count that we had the tender to drag weighing 23 tons, 
equal to almost another two wagons, we arrive at the fact 
that a 20in. by 24 in. engine, with 40 tons only on the 
drivers, dragged with ease 23 tons more than an 18 in. by 
24 in. engine, with 46 tons on the drivers, did with diffi- 
culty and flogging. All who were present at the trial 
agreed that our engine, irrespective of the tender (‘.e., 
considering the tender as part of the engine) could always 
drag at least one more wagon than the San Paulo Railway 
engine.” 

n view of this we venture to think that the ‘‘ deduc- 
tion drawn from this interesting trial” is not so unwar- 
ranted as Mr. Fox supposes. We have no fault to find 
with Mr. Fox’s figures, except his assumption of 120]b. 
effective pressure on the pistons. In order to develop 
the full power of the cylinders, it would have been better 
to have had 12 tons on each coupled axle, but neither the 





rails nor the bridges of the Paulista line would have | 
| into the still water of the Cliff Right, will have to be 


carried this weight. 


large cylinder power and worked with a higher degree of 
expansion than is customary in English practice, would 
prove economical machines, and he considers that his 
opinion is fully justified by the results obtained. 
We are, Sir, your obedient servants, 
Duss AnD Co. 
Glasgow, September 15, 1885. 








THE EFFECTS OF STRESS. 
To THE EpIToR OF ENGINEERING. 

Srr,—I respectfully propose to submit a question to 
your subscribers and should be thankful for answers. 

In books on the higher theory of elasticity we meet at 
the beginning with the following or similar phrase: ‘* The 
extension of a cylinder is accompanied by contractions of 
its diameters.” Accordingly if equal forces S per square 
unit act on the end surfaces of the cylinder in opposite 
directions, if E is the modulus of extension, / the length, 
and d the diameter of the cylinder, it is assumed that it 


stretches by /. : and that the diameter becomes less by 


“ 


S . P nos 
m x d.— where m is an experimental coefficient equal to 


about 0.3 or 0.25. 

Apparentiy the particles of the cylinder have made a 
lateral as well as a longitudinal movement. They have 
moved closer together as it were. Yet theory seems to 
neglect that such lateral movement at right angles with 
the direction of the forces S cannot take place without 
interior lateral forces. These forces should be greatest 
near the centre of the cylinder and should be nothing at 
thesurface. The hypothetical function 

Px=m ax S. cos 
would represent the radial for the distance x from the 
axis of the cylinder. 

For z=o the force would be a maximum 


Po = nel S or about 3S. 


T. 2 


The question is: Why does the theory, such as we have 
it given by Lamé and others, neglect such lateral interior 
forces in a case of simple traction ? 

This is the question which I respectfully venture to 
submit to gentlemen who have studied the subject. 

I am, Sir, yours very respectfully, 
ey Ss 


ak. 








BANKER’S STRONG Rooms.—In our last issue we gave a 
short account of a banker’s strong room which has just 
been constructed by Messrs. Chubb and Sons, for the 
National Bank of Scotland, in Edinburgh, but by a 
printer’s error the length appeared as 16 ft. in place of 
50 ft. In addition to being the heaviest room in propor- 
tion to its size, this is also believed to possess the thickest 
walls of any steel room in use by British bankers, It is 
divided internally into three compartments by heavy steel 
partitions, and one of these is again subdivided into three, 
each closing with a grille and strong door. The width of 
the room is 12 ft. 3 in. with an additional 2 ft. 6 in. occu- 
pied by the vestibules of the three doors. 


IpsWICH AND THE ORWELL.—Mr. T. Miller, engineer of 
the Ipswich Dock Commission, reports that during the 
past twelve months no new work of much importance has 
been undertaken, and that with the exception of dredg- 
ing, the usual maintenance of existing works has required 
but a moderate outlay. A further development of ware- 
house land has been effected upon its north frontage to 
the dock, by making up the foreshore, erecting a jetty to 
which a creek has been dredged, extending existing tram- 
ways, and providing a road approach throughout the 
south frontage. Certain small defects in the new entrance 
lock having been repaired, the lock and its machinery 
appear as substantial as originally constructed. The con- 
dition of the quays was considerably improved during 
the last autumn and winter by the renewal of atramway 
next the dock from St. Peter’s Quay to the Orwell Quay, 
Other portions of the tramway have been altered and 
regulated with the same object opposite the Custom 
House Quay and at Griffin Quay. The light of the quays 
and roads has been improved since October 1, 1884, by 
the consumption of gas being increased from 34 to 5 cubic 
feet per hour, while from that date the average meter 
system was abandoned, and a contract for one year was 
made with the local gas company for lighting, cleaning, 
repairs, and gas at 3l. 13s. 6d. per lamp. Under the 
superintendence of the harbour master dredgers have 
been steadily employed nearly the whole year in recutting 
to its former depth throughout the whole extent of the 
Cliff Reach. The dredgers have been worked generally 
to the full capacity of the barges for disposal, and the 

uantity of soil raised has been nearly a third more than 
the average of the last three years, while only about one- 
sixth has been used for ballast or otherwise, the remainder 
being mainly mud and contaminated soil, which was 
thrown to spoil at John’s Ness. About 5615 tons were 
consumed in making up the warehouse land, and 6055 
tons were given to the Corporation and used for making 
up the river frontage of the recreation ground. In afew 
weeks a small portion of the channel on the west side 
below Ostrich Creek will be cut through to meet deep 
water, and the river will then have a uniform depth, from 
Mulberry Middle upwards to the lock, of 10 ft. at low 
water neaps, with the worst angular bends considerably 





improved. Accumulations in the channel near the entrance 
luck, caused by the scour of freshets through the New Cut 


The engine was, however, specially designed in accord- | cleared out from time to time, but they do not at present 
ance with Mr. Hammond’s opinion that locomotives with | impede the navigation. 
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MACHINERY AT MESSRS. R. AND H. AINSCOUGH’S MILL, BURSCOUGH. 
CONSTRUCTED BY MESSRS, HIND AND LUND, ENGINEERS, PRESTON. 


Fig. 10. 











_ Section A. B. 
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facilitate the double dressing and separating of the 
various products. For instance, after the first reduc- 
tion of the semolina or germy middlings, the product 
from the rolls is elevated and passed through the top 
cylinder, the flattened germ is loosened from the flour 
and middlings in its passage through the upper 
cylinder, and is discharged and passed to offal by the 
worm at the tail of the machine. The flour, dunst, and 
middlings are then passed into the lower cylinder, the 
flour being extracted through the silk at the head end, 
the dunst through the silk at the latter part of the 
cylinder, the middlings passing to the purifiers, per- 
fectly freed from dust, out at the tail. In the latter 
reductions of the middlings and dunst itis desirable to 





9. 


Fic. 
make four separations, and to enable this to be done 
perfectly, an intermediate or cut-off worm is introduced 
to enable the operator to do this at pleasure. 

On the fifth and sixth floors there are single and 
double centrifugals, silk reels, and scalpers, the dotted 


lines showing the machines in the fifth floor. Figs. 18, 
19, and 20 show two forms of scalper. These are used for 
sizing and grading middlings. They are made per- 
fectly circular, with an entirely uninterrupted interior 
of dressing surface, and are kept clean by an external 
revolving brush. The product of the break rolls is 
treated by the scalpers in the attic, and the tails of 
each scalper is aspirated in its passage to the next 
reduction. This aspiration removes all the light skins 
of the wheat, thus preventing the risk of them being 
pulverised in passing the corrugated rolls. 





BRIDGE OVER THE TESSIN RIVER. 

WE publish this week a two-page plate of an 
iron road and railway bridge that has recently been 
erected by Mr. G. B. Biadego, of Genoa, over the 
River Tessin at Sisto Calende, in Italy. It has 
three spans, the central one being 324 ft. 10 in. 
long and the two outer ones 272ft. 4in. in length. 
The total length of the bridge is 1052ft. 10in. The 
bridge serves a double purpose ; it carries the Simplon 
national road, constructed by the first Napoleon, and 
two lines of railway that run from Novara to Pino, on 
the St. Gothard line. The main girders of the bridge 
are 37 ft. 8.8 in. deep, and are connected by a double 
system of transverse bracing. The rails are laid at 
the lower part of the girder, and the roadway passes 
above, at a height of 12ft. 4.6in. above the rails ; the 
width between the centres of the main girders is 
30 ft. 2.2lin., leaving a clear way between them of 
26ft. 3in. These girders are constructed as shown in 
the illustrations, and the length of the panels is 
29 ft. Gin. ; the transverse girders are spaced 9 ft. 10 in. 
apart. The two piers and the abutments are carried 
on wrought-iron caissons, those for the latter measur- 
ing 18ft. lin. by 53ft. 9in. All the caissons were 
sunk by compressed air, and their depths below ordi- 
nary water-level, range from 26 ft. to 69ft. The time 
occupied in sinking them varied from twenty-seven to 
sixty-three days, and the maximum _ air-pressure 
employed was 2.8 atmospheres. The working cham- 
bers were lighted with Swan incandescence lamps, and 
the bottom to which the caissons were sunk, consisted 
of sand and compact clay. The cost of the ironwork 
of the bridge was 56,030/., and that of the piers and 
abutments 38,000/. Each of the abutments cost 
12,000/., and each pier 7000/. The excavation in the 
compressed air was done at an average price of 27.5 
shillings per yard. The average cost of the ironwork 
was somewhat less than 20/. aton. The drawings we 
publish show clearly the construction of this bridge, 
which has, we believe, the largest span that has yet 
been erected in Italy. 








A NEW FORM OF CUPOLA FURNACE.* 
By Mr. James RILkEy. 


THE cupola furnace which I have to submit to the mem- 
bers of the Institute is the outcome of an earnest desire 
to shorten the duration of the operations necessary in mak- 
ing open-hearth steel. These operations may be divided as 
follows, taking for illustration a charge for soft steel of 
12 tons (say 9 tons of pig iron with 3 tons steel scrap, and 
working with ore) :—Charging, one hour; melting, three 
to ey Boag boiling and finishing, six hours; repairing 
furnace, about half an hour. 

Looking at these operations with a view to the reduc- 
tion of cost, one naturally asks, Can you not shorten the 
time occupied in charging, and reduce its cost in labour, 
by substituting machinery for manual labour? I know 
that others besides myself have given a good deal of 
thought to this matter, but probably with the same result 
that no contrivance yet hit upon for charging solid mate- 
rial is cheaper than manual labour. But if our considera- 
tions turn in the direction of charging fluid metal, it will 
be at once apparent that this can be done in a very small 
fraction of the time now taken up, and with the very 
important advantage that we avoid the cooling down of the 
furnace due to the long operation and to the furnace doors 
being open the while. By these means we would have a 
gain of nearly 10 per cent. of time—equal to one charge 
more per week-—as well as a considerable saving in fuel 
and repairs. Arrived at this point it seems natural that 
we should look for an additional and a much greater 
saving than that just mentioned ; for surely by charging 
fluid metal we must save three or four a usuall 
occupied in melting? Under this conviction, or with 
a view of determining whether this assumption was 
correct, Mr. Hackney many years ago tried at Landore 
the experiment of pre-melting the pig iron in a cupola, 
whence the fluid charge was readily and quickly transferred 
to the melting furnaces. He has somewhere published 
the result, which was an almost inappreciable reduction 
of the time usually taken up in working the solid charge. 
At the instance, and to satisfy the directors, of the Steel 
Company of Scotland, immediately after I came to 
Glasgow, I had two melting furnaces worked for a week 
with fluid charges obtained by pre-melting the pig iron in 
the foundry cupola. In estimating the result, we con- 
cluded that there was a doubtful gain of a quarter of an 
hour per charge, obtained at the expense of the coke and 
labour expended at the cupola. The explanation of the 
discrepancy between the expected and the actual result is 
known to many, but may nevertheless be briefly stated. 

During the melting of a charge in an open-hearth fur- 
nace, a large proportion of the silicon and carbon are 
removed, leaving little more than half the carbon to 
eliminate in the subsequent operations. Now, in the 
case of the fluid charge, which has been pre-melted 
with coke in the cupola, these changes have not taken 
place, and the time required to remove the impurities 
from the fluid metal, after being charged in the open- 
hearth furnace, is almost as long as that required to melt 
and purify the solid charge. 

Long ago it occurred to me that if I could substitute 
gaseous for solid fuel in melting in the cupola, I might be 
able to alter the conditions and accomplish the much- 
desired end. About eighteen months ago I determined 
to try if this could not be done, and accordingly got out 
designs for a cupola, which, however, seemed unsatisfac- 
tory in one or two parts. 

Some time later I discussed the matter with my friend 
Mr. Crossley, with the result that we moditied the designs 
to pretty much what I now submit to you. Thediagrams 
before you show two types of the cupola furnace, similar 
in principle, although differing in form. Figs. 1 to 3 (see 
page 280) show the fireplace or gas generator and the fur- 
nace body of a rectangular form in plan. In Figs. 4 to 6 
the furnace is circular in plan, with a gas generator also 
of circular horizontal section, 

In both cases, the gas generator has a closed grate and 
is dependent upon forced blast—obtained from an ordi- 
nary blower—for supporting combustion in the production 
of gas from the coal, which is charged in at the top in the 
customary manner. 

In like manner the air for supporting combustion in the 
body of the furnace is obtained from the blower, and in 
the case of No. 1 is passed through the pipes or nozzles 
placed transversely across the body of the furnace, almost 
directly over the bridge which divides the generator and 
furnace. These pipes are inclined so as to direct the 
flame down upon the bath of metal held in the hearth of 
the furnace. In this design the air for combustion is 
heated in the passages in the back wall of the generator, 
through which it is sent to the nozzles above referred to. 
In No. 2 the air for combustion passes twice round the 
hearth of the generator, in the pipes shown in the figure, 
thence to the crown of the furnace body, whence—being 
thoroughly heated—it emerges by the air port directly 
over the gas port leading into the furnace and to the 
cupola; and in addition we can, if desired, turn this 
heated blast through the nozzles inserted in the sides of 
the furnace hearth as shown. 

The cupola is of ordinary foundry type, of nearly 
equal dimensions from the bottom to the charging hole, 
which is at about the usual height from the hearth. 
It is in two parts, the lower being removable, and the 
upper supported on pillars as shown. The hearth has a 
slight downward inclination to allow of the molten metal 
flowing readily into the furnace body. The hearth of the 
cupola is arranged so that it can be easily removed for re- 
pair, and another substituted, when necessary. 

This hearthpiece and the furnace body may be lined 
with either basic or acid material, as may be most suit- 
* Paper read before the Iron and Steel Institute at 
Glasgow. 
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able to the pig iron, &c., keing melted and treated : for, 
. ’ 


besides melting, we are of opinion that with a basic 
and necessary mixtures and arrangements, we 
able to remove the phosphorus in the hearth of the fy 
nace. If we can accomplish this, then we shall be pre 
to melt common iron in the basic-lined cupola, ‘eats 
the phosphorus, and afterwards finish the charge jn the 
acid-lined open-hearth furnaces. With the perinission if 
my directors, Mr. Dick, manager of the eke Works 
made a tentative experiment with a kind of improvised 
furnace and gas generator, very similar to Fig. 1, conjoined 
toasmall foundry cupola, The furnace having been heated 
pig iron was charged into the cupola through the ordinary 
charging hole—about 12 ft. above the hearth—tumbling it 
in upon the hearth, and filling up to near the charging level 
The blast was then turned on from the Roots’ blower ordi. 
narily used for blowing the cupola, and after about two 
hours’ blowing we had the satisfaction of seeing the metal 
begin to melt and run down into the hearth, whence it was 
shortly afterwards tapped into the ordinary foundry 
ladle and run into castings. The experiment was con. 
tinued long enough to indicate a few weak points in our 
apparatus, and also to remove some lingering doubts of 
the possibility of success. One or two more short trials 
having been made, I was anxious to make a morelengthened 
one—long enough, in fact, to furnish reliable data for 
action upon a large scale. Accordingly we heated up the 
furnace on Monday, put on blast on Tuesday morning. 
and worked almost without intermission night and day 
until the following Saturday. After some days’ work jn 
melting pig iron, finding that everything was satisfactory 
and that we had a very high temperature in the furnace, 
I determined to try to melt the steel scrap which would 
ordinarily be charged into the steel furnace. Commence. 
ing with the addition of 10 per cent. of scrap, the propor. 
tions of pig and scrap were very gradually changed, until, 
at the termination of our experiment, we were melting 
charges in which the proportions were six of steel scrap 
to one of pig iron. 

Our operations were stopped by the failure of the fur. 
nace lining, which, being only ordinarily good firebrick, 
could not successfully resist the high temperature to which 
it was exposed. 

At the earlier stages of the experiment, when melting 
pig iron alone, as much as possible was made into castings, 
which were very satisfactory, being tough and clean, 
Analysis showed that we had removed 1 per cent. of the 
silicon, and 4 per cent. of the carbon. Subsequently. by 
admitting more air into the furnace, and when melting 
steel scrap, the silicon was reduced to 0.396, and the 
carbon to under 1.0 per cent.; so that we may conclude 
that when the fluid metal can be charged into the open- 
hearth furnace, the time required for its conversion into 
mild steel will be very greatly shortened. As these trials 
were made at a considerable distance from the steel-melt- 
ing furnaces, and we were unable to transfer the metal 
from the cupola to the latter, I am not in a position to 
support this opinion by facts, but we are so satisfied 
on the point that we are now erecting a large cupola 
furnace near to the steel-melting furnaces, and 
hope very shortly to have it in full operation. In 
the small experimental trials we melted at the 
rate of close on two tons per hour; in the large 
one we expect to put through double this quantity, or 
sufficient to supply four 12-ton me!ting furnaces as at pre- 
sent charged ; but as we expect to save about half the 
time of the operations in the latter, and that two furnaces 
will thus require the same weight of charge as is now 
taken by four, our cupola is placed midway between two 
of them, and at such an elevation that when it is tapped 
the metal shall flow directly into either of the melting 
furnaces. 

The cupola is being erected to the designs shown in 
Figs. 4 to 6. The pig and scrap will be placed direct from 
the wagons on to the charging carriage at the foot of the in- 
cline, up which it will be raised and tipped into the charging 
hole. The charging apparatus is one which was designed by 
Messrs. Westray and Copeland, of Barrow, and has been 
in use at their works for several years. We are erecting 
agas generator in connection with the cupola for two 
reasons: first, because we have no surplus supply of gas 
available at the works ; and next, because I am not sure 
that we should obtain as satisfactory results when using 
cold gas from our mains as when it is passed hot from 
the generator direct into the furnace. 

On the important point of consumption of fuel in melt- 
ing, we were abundantly satistied, for the coal charged 
into the generator during the about nine shifts’ work 
only averaged 1.44 cwt. to the ton of metal charged into 
the cupola, thus surpassing the most economical cupola 
working which has come under our notice. On the results 
we obtained, we think we are justified in believing that, 
besides its adaptability to the end I had in view in com- 
mencing these trials, this furnace is also extremely well 
fitted for extensive iron foundry practice, where con- 
tinuous melting is required, and also, and more especially, 
to Bessemer steel works, where fluid metal is not avail- 
able; and in this connection I may state that, as the 
flame can be made to a large extent oxidising or reducing 
at will, the composition of the metal need not be changed 
during melting, the silicon, &c., necessary in the Bessemer 
operation remaining therefore untouched. 


lining 
shall be 








NOTES FROM THE SOUTH-WEST. 


Coal Winning at Mountain Ash.—Messrs. Nixon have, 
during the past eighteen months, been boring in several 
places on the western side of the Cynon for the No. 3 
seam, which is being worked in the Forest level, and they 
have at length found it on the Glyngwyn Farm. 

Merthyr Vale Colliery.—After a stoppage of nearly five 
weeks the winding engine of No, 1 pit has been restarted. 
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It was ready for operations on Monday, but no work was 


done until Tuesday. 
wry Railway.—Mr. Mackay will commence next 

ae portion of the Barry Railway extending 3} miles 
from Hafod in a southerly direction. The main line 
will run through the wood above Forest House, and will 

ass through the mountain, a distance of 1300 yards, com- 
ing out in Gellywion Valley, near Messrs, ee 
Brothers’ collieries. From near Tafarn-y-Coed, a branc 
will run from the main line into Treforest, Forest House 
peing in the angle between the branch and the main line. 
It is stated that Mr. Mackay will set on 1000 men, and 
that the construction of the line will occupy between three 
and four years. 

Newport.—The steam coal trade has not shown any im- 
provement at present. The docks have, however, been 
satisfactorily employed upon the whole. The iron ore 
trade hasshown little change. The iron trade appears to 
be improving. Last week’s coal clearances amounted to 
62,965 tons. From Bilbao there arrived 9669 tons of iron 
ore, and 1700 tons came to hand from other sources. 


The South Wales Ports.—During the eight months end- 
ing August 31, the official statistics show, with one ex- 
ception, a falling off in the trade returns. The coal ship- 
ments from Swansea were 15 per cent. less than in the 
corresponding period of last year; Llanelly showed a 
falling off of 3 per cent. ; and the Cardiff returns were 
practically stationary. Newport, on the other hand, 
showed an increase of 10 per cent. over last year, and of 
21 per cent. over the corresponding period of 1883, The 
iron exports for the eight months ending August 31 this 
year were as follows: Newport, 81,192 tons; Cardiff, 
47,645 tons ; and Swansea, 2961 tons. 


Cardiff, Penarth, and Barry Railway.—The Taff Vale 
Railway Company will shortly commence the construc- 
tion of the authorised coast line from Penarth to Barry. 
Powers, it will be remembered, were granted by Parlia- 
ment in April, 1885, to construct a line commencing at 
Penarth by a junction with the Penarth Extension Rail- 
way near the Penarth town station, skirting the parishes 
of Sully and Cadoxton-juxta-Barry, and terminating near 
the parish church at Barry. 


Cardiff.—Last week’s coal clearances were rather more 
satisfactory, but there is still considerable room for im- 
provement. An order from the Admiralty has come into 
the market for supplying the Channel Squadron, at 
Greenock, towards the end of the month. This order has 
been secured by the Dowlais Coal and Iron Company. 
The patent fuel works are still satisfactorily employed. 
The iron ore trade has remained without alteration, 
Last week’s clearances comprised 124,094 tons of coal, 
2047 tons of iron, 3337 tons of patent fuel, and 200 tons of 
coke. From Bilbao there arrived 9109 tons of iron ore, 
and 2631 tons came to hand from other sources. 


Tramways in the West.—The my meeting of the 
Bristol Tramways Company was held on Wednesday, at 
Bristol, and a dividend of 4 per cent., free of income tax, 
was declared. A meeting of the Gloucester Tramways 
Company was held at the same place, and a dividend of 
3 per cent. was declared. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again firm last Thursday, and prices had a range of 5d. 
perton. Transactions took place during the forenoon at 
42s, 11d. to 43s. 34d. cash, also at 43s. to 43s, 44d. one 
month, the close being buyers at the top quotations, with 
sellers wanting 4d. more per ton. In the afternoon busi- 
ness was done at 43s. 4d. down to 43s. 2d., and back to 
43s. 3d. cash, also at 43s. 5d., 43s. 3d. and 43s. 4d. one 
month, with sellers at theclose at 43s. 3d. cash and 43s. 4d. 
onemonth, and buyers at 4d. per ton lower. Friday’s market 
was rather easier, with transactions reported on forenoon 
Change at 43s, 14d., 43s. 24d., and 43s. 04d. cash, also at 
43s. 3d. and 43s. 2d. one month, the market closing with 
sellers at the lowest quotations, and buyers offering 4d. 
per ton lower, Business was done in the afternoon at 
48s. down to 42s. 11d. and back to 43s. cash, also at 
43s. 1id., 433., and 43s. 1d. one month, with sellers at the 
close at 43s. cash and 43s. lid. one month, and buyers at 
d. less per ton. The warrant market was rather firmer on 
Jonday, and prices experienced a = of 3d. per ton over 
last week’s closing quotations. There were transactions 
during the forenoon at 43s. to 43s, 24d. cash, also at 
433. 14d. to 43s. 34d. one month, the close being buyers at 
43s, 2d. cash and 43s. 3d. one month, with sellers at 4d. 
per ton higher. In the afternoon business was done at 
43s, 24d. to 43s. 4d. cash, also at 43s. 44d. to 43s, 5d. one 
month, the market closing with sellers at 43s. 3d. cash and 
433. 43d. one month, and buyers at 4d. per ton lower. 
Yesterday’s market was depressed, and prices lost fully 
more than the previous day’s gain, the close being 
34d. under that of Monday. usiness was done in 
the morning at 43s. 2d. and 43s. 14d. cash, also at 
43s. 34d. to 43s. 24d. one month, and the close was 
sellers at 43s, 2d. cash and 43s. 34d. one month, and 
buyers at 4d. less per ton. The quotations in the 
afternoon were 43s. ld. down to 42s. 11d. cash, and 
from 43s, 24d. down to 43s. Id. on month, the market 
closing with sellers at 48s, cash and 43s, 14d. one month, 
and buyers offering 4d. per ton under. Business was 
done this forenoon at 42s. 9d. down to 42s. 7d. and up to 
42s, 9)d. cash, also at 42s. 104d., 42s. 9d., 42s. 104d., and 
42s. 11d. one month, the close being buyers at 42s. 9d. 
cash and 42s, 104d. one month, with sellers at 4d. per ton 
higher. Down to 42s. 74d. cash and 42s. 9d. one month 
was accepted in the afternoon, and those were the closing 
guotations for sellers, with buyers at 4d. per ton less. 
The very strong speculative wave which has recently 


paved over the Glasgow pig iron warrant market, has 
n accelerated in some degree by the anxiety of ‘‘ bears” 
to do some covering, but up to the present the movement 
has not been attended with any increase in the amount of 
legitimate business passing. Much of the iron that 
changed hands was simply bought from makers in conse- 
quence of warrants having advanced in price, and not be- 
cause it was required. The recent movement caused a 
few outside ere to operate in the market. It does 
not seem as if the advance in prices had brought much 
fresh business from the Continent, and the most recent 
cable advices from the United States do not indicate any 
material improvement in the American markets, if there 
is even any—a point on which there are differences of 
opinion. The local consumers of pig iron are not any 
busier, and consequently they have not bought forward 
to any extent. There are still eighty-nine blast furnaces 
in actual operation, as compared with ninety-four at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 7557 tons, as against 7877 
tons in the preceding week, and 13,167 tons in the corre- 
sponding week of last year. They included 800 tons to the 
United States, 130 tons to South America, 590 tons to 
Australia, &c., 140 tons to France, 120 tons to Germany, 
120 tons to Russia, 440 tons to Holland, 415 tons to China 
and Japan, and lesser ie to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 621,591 tons yesterday afternoon, 
as compared with 619,592 tons yesterday week, showing 
an increase of 1999 tons over the week. 


Reduction of Steelworkers’ Wages at Motherwell.—The 
hammermen and levermen employed in Dalzell Steel 
Works, Motherwell, have been idle since Saturday last in 
consequence of an intimation of a heavy reduction in the 
rate of wages formerly paid tothem. A new process has 
been adopted at Messrs. Colvill’s works, by which the 
ingots are taken from soaking pits direct to the hammers, 
thus entirely doing away with the extra work of re-heat- 
ing. The employers consider that they are entitled to 
proportionately reduce the rates of wages of those en- 
gaged. The hammermen and levermen thus reduced 
number about seventy, with about thirty bogiemen, &c., 
thus making about a hundred men who are thrown idle. 
There is no immediate prospect of a settlement. 


Steel Company of Scotland.—The annual meeting of the 
Steel Company of Scotland was held in Glasgow to-day. 
Sir Charles Tennant, Bart., M.P., chairman of the com- 
pany, presided, and in proposing the adoption of the 
directors’ annual report, he referred to the very depressed 
condition of the iron and steel industries during the past 
year, and to other cognate topics. The dividend recom- 
mended, which was 4 per cent., was much smaller than 
that of some former years, but taking into consideration 
the circumstances of the past year, he did not regard it 
as being either discouraging or unsatisfactory. They had 
written off for depreciation the sum of 15,000/., making in 
all 130,000/. Their works at Newton and Blochairn had 
both been fairly well employed during the past year, and 
the company had in hand contracts for which the de- 
livery extended over a long period. The report was 
adopted. 


Greenock Harbour Trust—Naming the New Harbour.— 
A special meeting of the Greenock Harbour Trust was 
held last Friday, for the purpose of taking into considera- 
tion and finally settling the name to be given to the new 
harbour, what was lately called the Tidal Harbour, but 
which during its construction generally went under the 
name of the Great Harbour. It is about 40 acres in extent, 
and was formed with the débris taken out of the James 
Watt Duck. Recently it was proposed to call it the 
Gladstone Harbour, and the name of Atlantic Harbour 
was also proposed, but at Friday’s meeting it was re- 
solved by a majority that the name should be the Great 
Harbour. 


State of Trade in Johnstone.—Not till within the last 
few weeks has Johnstone begun to suffer from the depres- 
sion of trade. There are a number of engineering and 
ironfounding firms with plenty of orders, but there aresome 
others who are beginning to experience the difficulty of 
obtaining remunerative work. The stoppage of several 
pits outside the town has affected the trade in Johnstone. 


Contracts for Water Pipes.—Messrs. D. Y. Stewart and 
Co., Glasgow, have just concluded with the Ayr Water 
Commissioners to supply about 4000 tons of pipes for the 
new extension of the water works, at a cost of 20,837/. 


Short Time at Carron Iron Works.—In consequence of 
the increasing depression in the iron and light castings 
trade, the employés at the extensive Iron Works of the 
Carron Company at Carron, near Falkirk, have this week 
received notice that after Saturday next they will not be 
allowed to commence work till after the breakfast hour— 
half-past nine o’clock—on five days a week, but on the 
sixth day they will be allowed to begin at the usual hour. 


State of Trade at Port-Glasgow and Greenock.—A large 
number of workmen have recently been discharged by 
Messrs. Robt. Duncan and Co., Port-Glasgow; and Messrs. 
Murdock and Murray’s workmen in the same town are 
only working 25 hours per week. Messrs. Caird and Co., 
Greenock, have also recently paid off a number of their 
workmen, owing to want of work; they have only one 
vessel in hand, a P. and O. liner. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change at Middlesbrough. The market 





was slightly easier and very little business was transacted. 





The ga of No, 3 Cleveland pig for 
32s. 9d. per ton. Forge iron could obtained at 32s. 
for delivery to the end of the present year. There isa 
eneral opinion that the recent advance in prices has 
n mainly due to speculation, and what has been styled 
“the newspaper boom.” For forward delivery there is 
still no indisposition on the part of makers to sell, unless 
at higher prices than can be secured for prompt delivery. 
The shipments of iron at Middlesbrough are fairly main- 
tained, but they are not so good as they ought to be at 
this season of the year. Stocks of pig iron are heavy, and 
Messrs. Connal and Co.’s warrant stores now show a 
larger total. At Middlesbrough they hold 88,819 tons, 
being an increase of 7117 tons since last week. In 
Glasgow they hold a total of 620,651 tons. Very 
conflicting reports have of late been circulated as to 
the condition of the manufactured iron trade of the north 
of England. Asa matter of fact there is no improve- 
ment whatever in this industry. Notwithstanding the 
recent advance in the price of pig iron, ship-plates were 
sold yesterday at 4/. 12s. 6d. per ton, and manufacturers 
continue to complain of the scarcity of orders. From 
America the advices are fairly satisfactory, but private 
letters to leading firms in this country explain that while 
there is an improvement in the tone of business on the 
other side of the Atlantic there is certainly nothing like a 
“boom” at all probable. 


Engineering and Shipbuilding. —There is little to re- 
port relating to these industries. In shipbuilding there 
1s no improvement to record. The vessels now in 
course of construction are being rapidly completed and 
only few orders come to hand. It is matter for regret 
that so many steamers are laid up on the northern rivers 
in consequence of the unremunerative freights. At Sun- 
derland a number of gentlemen are endeavouring to in- 
stitute a combination for the purpose of raising freights. 
The meeting to consider this subject is to be held in Sun 
derland to-day. 


The Steel T'rade.—The steel trade continues in an un- 
satisfactory condition. The work in hand is unequally 
distributed, and while some establishments are busy, 
others are standing idle. This week the large steel works 
of Messrs. Bulckow, Vaughan, and Co., at Eston, are 
only partially employed. 


The Coal and Coke Trades.—In the fuel trade there is 
nothlng new to report. 


pe delivery was 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Whitby Harbour Improvement.—It is stated that the 
difficulty which has for so long stood in the way of a com- 
mencement with the project of improving the harbour of 
Whitby and the sewage discharge arrangements of the 
town, has been removed. The question involved was one 
as to the rightful claim to certain ancient rights to the 
foreshore and bed of the river, these rights having hitherto 
been claimed and held by Sir Charles Strickland, the lord 
of the manor of Whitby. His claim to these rights was 
questioned by the Board of Trade, and the documents 
bearing upon the whole question were placed in the hands 
of the law officers of the Crown. After a lengthened 
period the Crown officers have come to the conclusion 
that the claims of the lord of the manor cannot be upset, 
and the Board of Trade have withdrawn their claim. 
The work of improvement will be commenced im- 
mediately. 


Great Improvements in Hull.—A heavy expenditure of 
money for the purpose of improving the town of Hull is 
contemplated. The property committee recommend 
that the shambles be reconstructed at a cost of 17,610/. 
with an iron roof to cost 26417. The contractor for the 
former is Mr. John Drury, and for the latter Messrs. 
Handysides and Co. The Local Government inquiry 
has also been held in Hull by Mr. A. Taylor, with 
reference to the application of the Hull Corporation for 
sanction to borrow 24,000/. for works of sewerage and 
paving. The borough engineer (Mr. J. F. Sharp) pro- 
duced plans of the proposed works which had been ap- 
proved by the corporation, copies of which, together with 
estimates of the cost of carrying out the same, had been 
sent to the Local Government Board. It was stated that 
the whole of the works were necessary to meet the grow- 
ing requirements of the localities, the present drainage 
being wholly inadequate and the pavements very imper- 
fect. The main sewers are to be of brickwork. The 
pavements of the carriage ways consist of granite sets on 
a foundation of concrete, with the exception of Albion- 
street and Hanover-square, which are to be of wood on a 
similar foundation. The amounts to be expended are on 
wood paving, 13187. 10s.; granite, 16,181/.; total for 
paving works, 17,500/. ; drainage, 6500/., total 24,0007. 

Output of Coal from South Yorkshire, and Exports.—A 
considerable increase in the coal trade at Hull is reported. 
Last month the weight sent to Hull was 126,920 tons, as 
compared with 118,064 during the corresponding month of 
1884. Inthe eight months, however, up to August, the 
result shows a decrease—803,136 tons for 1885, against 
834,544 for the corresponding period of 1884. The export 
trade shows an improvement. The total quantity exported 
during last month was 90,393 tons, against 79,030 for 
August, 1884 ; and for the eight months ending August, 
390,504 tons, against 369,729 tons for the corresponding 
ees of 1884. The Russian trade was heavy last month, 
Northern Russia taking 35,000 tons; Germany, 15,000 
tons ; Sweden and Norway, 16,300 tons; and Denmark, 
5580 tons. The heaviest amount of coal sent into the Hull 
murket during the past month has been by the following 
collieries : Elsecar, 10,112 tons; Manvers Main, 9680 
tons ; Peckfield, 8832 tons; Allerton Main, 8352 tons ; 
Shireoaks, 7960 tons ; and Whitwood, 7096 tons, 
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CUPOLA FURNACES. 
DESIGNED BY MR. JAMES RILEY, GLASGOW. 
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THE SYDNEY TRAMWAYS. 

A RESULT so unsatisfactory as that which has 
attended five years’ working of the Sydney steam 
tramways—a system on which nearly 600,000/. has 
been expended—does not, at first sight, tend to 
encourage the adoption of steam tramways for 
urban traffic. 

A failure so complete as is seen in this case is, 
however, in most respects, exceptional and due to 
causes which could have been avoided, or greatly 








modified by the exercise of ordinary prudence and 
forethought. Apart from the fundamental error of 
making tramways where they were unsuitable or not 
necessary, a main cause of failure is to be found, 
first, in the excessive cost of the lines and ap- 
pliances, and, secondly, in the extravagant expen- 
diture in the working of the concer, more espe- 
cially in the locomotive department, arising in great 
measure, apparently, from defective design and 
construction of the permanent way and rolling 
stock. The following Table, compiled from the 
official returns, shows the cost of construction of 
the lines opened each year to the end of 1883 : 














Expenditure. Cost per Mile. 

? Miles eee ; 
Year. | Rolling , Total in- 
Opened.) Construc.'Stock Ma- Total Pa | cluding 
tion. chinery, | ial lan ~ | Rolling 

&e. | ae | Stock. 

Ee oe — 
£ & 2 a 

1879 1k 15,227 7,042 | 22,269 | 10,151 | 14,846 
1880 4 42,281 | 17:937 | 60,218 | 10,570 | 15,054 
1881 94 104,561 | 64,889 (169,450 11,006 | 17,836 
1882 22 284,951 127,610 (412,561 12,952 | 18,752 
1883 25 366,330 177,775 ‘ao 14,653 21,764 





It will be seen that the average cost, exclusive of 
rolling stock, of the 25 miles then completed— 
which, with the exception of less than nine miles, 
are laid with only a single line of way—amounted 
to no less than 14,6531. per mile; a very high rate 
of expenditure, even if due allowance be made for 
the extra cost of labour and material in the colony, 
seeing that the majority of the lines are laid along 
roads and ways in the suburbs, which do not in- 
volve the expensive paving that forms so large an 
item in the cost of tramways in this country, while 
little or no Parliamentary expenditure was involved. 
Including rolling stock, the cost has been 21,7641. 
per mile. 

It is, however, in respect of the cost of working 
that the chief cause of failure of the Sydney tram- 
ways is to be found. By the official returns for 
1883, it appears that the expenditure for that year 
amounted to 3s. 4d. per train-mile. Of that sum 
the locomotive expenses absorbed 2s., or 56.16 per 
cent. of the receipts, and the permanent way 
charges 7d., or 16.25 per cent. ; whilst the traffic 
and general charges amounted to 9d., or 21.39 per 
cent., making a total of 93.8 per cent. of the re- 
ceipts absorbed in working expenses. The follow- 
ing Table shows the locomotive and permanent 
way expenses each year up to the end of 1883: 


a 1879. | 1880. | 1881. | 1882. | 1883, AVeF- 





age. 

Locomotive Expen- d. d. d. | d. d. d. 
diture. 

Per train mile .. «-| 27.15 | 19.97 | 21.14 21.73 | 23.89 | 22.77 


» cent. of receipts .. 33.99 36.86 41.81 48.11 56.16 
Permanent Way 
Expenditure. 
Per train mile .. .. 4.02 
» cent. of receipts .. 5.04 


wo 


.51 | 10.59 | 6.26% 6.9 | 6.46* 
.32 | 21.67 13.85* | 16.25 


* Exclusive of the 14,325/. carried to ‘‘ suspense account.” 


High as the permanent way expenses undoubtedly 


are, the locomotives charges—in view of the com- 


paratively small loads drawn—are extravagant in 
the extreme, making every reasonable allowance for 
the high price of labour and material. The average 
of the locomotive expenditure for the five years— 
covering a period in which renewals are almost ivi/— 
amounts to no less than 1s. 103d. per train-mile, a 
sum much in excess of the cost of locomotion, under 
the same scale of wages and prices, of the far heavier 
trains worked at greater speeds, over the most 
difficult sections of the railway lines of the colony, 
which for the same period of five years, and in- 
cluding renewals, amounted to only Is. 6d. per 
train mile. The heavy character of work of the rail- 
way lines to which we refer has been fully described 
in a previous article (ENGINEERING, vol. xxxix., 
page 75); but we may here mention that they 
necessitate engines of a very powerful description. 
The standard passenger engines have cylinders of 
18 in. diameter and 24 in. stroke, with four wheels, 
coupled, of 5 ft. 6 in. diameter; whilst the goods 
engines have cylinders varying from 18 in. to 20 in. 
in diameter, with a length of stroke from 24 in. to 
26 in., and six coupled wheels of 4 ft. diameter. 
On the other hand the steam motors used on the 
Sydney tramways—which, with the exception of 
three, are of American design and manufacture— 
vary in size of cylinders from 9 in. in diameter, by 
12 in. stroke, to 11 in, in diameter, by 16 in. stroke, 





and are carried, with few exceptions, on four coupled 
wheels, ranging in diameter from 2 ft. 6 in. to 
2 ft. 1lin. At the close of 1883, the date of the 
last official returns, the number of these motors in 
use was sixty-five, in the purchase of which over 
70,000/. had been expended. 

Yet, notwithstanding this large expenditure on 
engines, and the even more lavish expenditure on 
the permanent way, neither of the two appears, after 
five years’ experience thus dearly bought, to be 
suited for the other, or for the requirements of the 
service. The lightness and inadequacy of the 
‘* permanent way,” which, after the trial and aban- 
donment of different forms, now consists of 
41 lb. steel flat-bottomed rails fitted at crossings, 
and in public thoroughfares with a guard rail, and 
screwed to cross sleepers 8 ft. long by 8 in. by 4 in., 
placed 3 ft. apart, does not admit of its being kept 
in proper working order to the disadvantage of the 
rolling stock. This is clear from the evidence of 
the tramway Rolling Stock Superintendent, given 
before the Select Committee, who, in accounting 
for alterations which had to be made in some 
of the tramcars after they had been some time in 
use, to make them safe, stated that in designing 
them he had not anticipated ‘‘ the bad roads they 
had to run on.” The fact is also evident from the 
appendix to the Commissioner’s report for 1883, in 
which ‘‘the state of the roads” is given as ac- 
counting, in part, for the heavy locomotive expen- 
diture. Even the officer responsible for the per- 
manent way is constrained to admit as much ; for 
in his official report to the Commissioner for 1883, 
he states: ‘‘ The roads are in fair running order, 
or as well as they can be kept with the description 
of rails used, which are too light for the service, 
and not of the best pattern, as it is impossible to 
keep the joints in first-rate order.” 

That the steam motors are not suitable for their 
purpose is shown by another portion of the evidence 
of the Rolling Stock Superintendent, in which he 
stated that the department had ‘felt for a long 
time that the motor in use was a very expensive 
one, and that something more economical was 
wanted.” This experience is confirmed by a minute 
of the Commissioner in the appendix to the pub- 
lished evidence, in which he says, that ‘‘ the wear 
and tear of the present motors are unnecessarily 
great, and a great saving would be effected by 
lighter rolling stock.” Why the authorities should, 
in the face of such confessions as to their unsuit- 
ability, have continued to use motors made exclu- 
sively—with the exception of the three engines by 
other makers already referred to, one of which, at 
all events, is of dimensions so small as to absolutely 
exclude it from fair competition, and which, by the 
last report, was employed in ‘‘ hauling stores and 
watering the different lines’—by one firm of 
manufacturers in America, as we see by the official 
returns is the case, is not a little remarkable and is 
worthy, one would think, of Parliamentary inquiry. 

An attempt appears, it is true, to have been made 
to introduce engines designed by the tramway 
authorities on the ‘‘combined motor-and-car” 
principle, also of American manufacture by the 
saine firm, in substitution of the type of engine 
hitherto employed, with a view of reducing the 
dead-weight and the cost of locomotion. But, as 
far as the last reports throw light upon the results, 
the attempt had not been crowned with success, as 
the engines of the combined motor and car were 
found by the Select Committee, on the evidence 
taken by them, to be even inferior to the motors 
already in use. At best, reduction of expenditure 
in this direction cannot be more than partial and 
limited for a considerable time to come, as the de- 
partment is saddled in the mean time with its exist- 
ing large supply of heavy rolling stock. 

The Commissioner gives ‘‘the hilly formation of 
the city” as one reason for the heavy cost of con- 
struction and working of the lines. The steepest 
inclines, however, do not exceed 1 in 18, and these 
are comparatively short. Even the heaviest section 
has nothing worse than 1 in 20foramile. If, how- 
ever, the‘ hilly formation of the city” isin reality a 
material and unavoidable cause of the heavy expendi- 
ture, it is only further proof of the error of judg- 
ment, and imprudence shown in adopting steam 
tramways in so off-hand a fashion in Sydney, and 
might even be taken as an argument to prove— 
what however is by no means demonstrated by the 
Sydney results—that steam motors are unsuitable 
for lines with even moderate gradients. 

In illustration of the hasty and slipshod way in 
which legislation in connection with these tram- 
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ways was actually conducted, it may be mentioned, 
in passing, that an action for compensation for the 
death of a pedestrian, killed by a tramway train in 
one of the Sydney streets—known as the ‘‘ Tookey | 
case’’---having been brought against the Government 
sometime ago, the question of the legality of working 
the tramways by steam engines, which, as we have 
previously said, was supposed to be covered by the 
wers of the Railway Act, was raised, when the 
upreme Court of the colony gave judgment against 
Government on the point. The consequent stoppage 
of the tramways pending an appeal to the House of 
Lords in this country, was only prevented by the 
hasty summoning of the New South Wales Parlia- 
ment and the passing, in the course of a three days’ 
sitting, called the ‘‘ Tramway Session” a special 
Declaratory Act, legalising the use of the engines. 

That the Sydney tramways are a source of serious 
danger to the public is notorious. Nor is it to be 
wondered at, considering the high speeds, from ten 
to fifteen miles an hour, at which the trains have to 
travel to command the traftic. Notwithstanding the 
efforts of the authorities to minimise the evil, and 
to represent the facts in as favourable a light as 
possible, no further evidence of the actuality of the 
danger need be advanced than the admission of the 
Commissioner in his last report to the Minister, that 
‘*another and peculiarly heavy item of expenditure 
is the large amounts which are claimed and obtained 
through the law courts for personal injuries.” 

Altogether, we can scarcely conceive the possi- 
bility of a more complete example of imprudence in 
the inception, of extravagance and blundering in 
the carrying out, or of lamentable failure in the 
results, than the Sydney steam tramways afford. 
In view of the circumstances which attended their 
introduction, and the auspices under which they 
were set afoot, and have been carried out, it is not 
surprising to learn, on the authority of the Com- 
missioner in his report for 1879, that the engineers 
of the Railway Department ‘‘ expressed a disinclina- 
tion to be connected with the carrying out of the 
work ;’ while the results appear to fully justify the 
soundness of their decision to keep clear of all con- 
nection with the undertaking. 

It is almost needless to remark, in conclusion, 
that the evil arising from undertakings such as 
these, involving the injudicious expenditure of large 
sums of. public money for the benefit of local or 
party interests—which, it is to be feared, is cha- 
racteristic also of not a few of the more recently 
projected railway extensions of the colony, towards 
which no less than 11,000,000/. was lately voted by 
the New South Wales Legislature—the loans for 
which are floated at frequent intervals in this 
country, is, that they cannot fail, in the long run, 
to seriously lessen the confidence of investors in the 
public securities of the colony. 








LOCOMOTIVE PERFORMANCES. 

A most interesting report has recently been made 
of the trial of a locomotive, No. 169, on the Phila- 
delphia and Reading Railway. As an evidence of 
the industry and zeal of two young men this report 
stands almost without a parallel. 

While students at the Stevens Institute Mr. 
Henry Abbey and Mr. Oscar H. Baldwin obtained 
permission to make a series of tests of this locomo- 
tive while running at nearly one mile a minute, and 
having arranged a small seat behind the pilot, or 
“*cow-catcher,” as it is generally called here, and 


No. 169 is one of the typical fast locomotives of | 
the United States, and was built by the Baldwin 
Locomotive Works of Philadelphia in 1882. The 
boiler and firebox are of Otis steel plates % in. thick, 
except the tube sheets, which are $in., and the side 
plates of the tirebox, which are } in. thick and cor- 
rugated vertically; the boiler is of the wagon-top 
pattern, 52 in. in diameter at the smokebox end, and 
the tubes are 11 ft. Gin. long, 2 in. in diameter, 
and 200 in number. The firebox is 10 ft. Gin. long 
inside, and the inside width is 44in.; the grate is 
composed of ten water tubes and three drawbars, 


all 2} in. outside diameter, set at an inclination 


downward from the firedoor of 1 in 6. Steam is 
received by the dry pipe, 74 in. inside diameter, at 
the top of the dome 32 in. in diameter. The fire- 
box is mounted on the top of the frames, in order 
to obtain the unusual width of grate of 44 in. inside. 
The frames have the same inclination forward as 
the grate bars, soas to allow sufficient depth of fire. 

The following are the chief proportions of the 
boiler : 


- sq. ft. 
Area of grate surface 38.64 
Tube surface... 1203 
Firebox surface... 145 
Area of tube sheets 19 
Total heating surface he 1367 


Ratio of grate surface to heating surface 1 to 35.3 

The chief particulars of the engine are as follows: 
Cylinders, 18 in. in diameter and 24 in. stroke, 
clearance at each end being seven per cent. of total 
volume. The slide valves are of the Allen pattern, 
with the Richardson balance. The steam ports are 
16in. long and 1gin. wide; and the exhaust ports 
are 3 in. wide, expanded to 3}in. at the nozzles. The 
piston-rods are 3 in. in diameter, and the connecting 
rods are 893 in. long and side rods 90 in. long. 
The engine has two pairs of coupled wheels, 68 in. 
in diameter, and fitted with lead counterbalances ; 
the axles of the coupled wheels have journals 7} in. 
in diameter. The crank-pins, piston-rods, and 
coupling rods are all of Otis steel. 

The valve gear of the engine is shown in Fig. 1, 
on the opposite page, and the arrangement for 


relieving a part of the steam pressure on 
each valve and seat consists of four pieces of 
cast iron, two of which are 14 in. long by 


1 in. wide and ? in. thick, while the other two 
are 8in. long and of same dimensions other- 
wise. Placed on the top of the valve in correspond- 
ing tight-fitting grooves they form a rectangular 
steam-tight box and are pressed upward by springs 
against a flat plate fastened to the inside of the 
steam chest cover. The area of this relieving 
chamber thus formed is about 80 percent. of the total 
area of valve. The total weight of the locomotive 
is 84,000 lb. of which 56,000 lb. is on the drivers. 

The tests were two independent ones, dealing with 
the boiler and engine respectively. In the former 
it was sought to determine the amount of coal 
burned and the amount of water evaporated. The 
temperature of waste gases was taken by a pyro- 
meter. In the latter case an analysis of the indicator 
diagrams was made, the horse-power was computed, 
also the pounds of steam used per horse-power per 
hour, and an analysis of the action of the valve 
gear was made. The slip of the drivers was also 
determined. 

This engine makes a daily run as follows : Start- 
ing from Summerville roundhouse, the engine runs 
to Bound Brook, a distance of 5 miles, unattached, 
and takes there the train from Philadelphia, con- 
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cars and one baggage car to Bound Brook, making 
i=] 


| two stops and occupying 45 minutes for the run. 


Fifteen minutes later she again returns to Jerse 
City, stopping twice and occupying 35 minutes for 
the run. She then lays three hours at the round- 
house, leaving at 4.40, and arriving at Bound Brook 
at 5.22, making one stop. Lastly, the engine rung 
unattached 5 miles to the Summerville roundhouse 
and the fire is banked for the night. F 
The noon run was selected as the best for the 
purpose, as no time is lost standing in round- 
houses, and the engine is almost constantly loaded. 
In order to standardise the tanks, after various 
methods had been proposed, it was decided to ac- 
curately measure the capacity of the tank, and then 
with a gallon measure draw off water till the float on 
the surface and the vertical scale showed 1 in. lower- 
ing, the tank having vertical sides. This required 
the expenditure of 72 U.S. gallons, the contents of 
the tank then gave 656,210 cubic inches = 2840.7 
United States gallons, or 2368 English gallons. 
The tests commenced on April 28 last, when the 
engine started with 3500 lb. of coal in the tender 
accurately weighed, which was judged to be sutti- 
cient to make the run to Bound Brook and return. 
The coal used was anthracite from the Upper 
Lehigh mines, and was steamer size. On the return 
trip it was found that 358 lb. of coal remained, 
so that 3142 1b. had been used in running 64.4 miles 
with the train, and two miles unattached. The 
amount of water used was 22,334.8 lb. evaporated, 
or 7.1071b. of water to 1 lb. of coal. The tem- 
perature of the feed water averaged 48 deg. Fahr., 
and the average boiler pressure was 133} lb. The 
following Table, No. I. shows the log of the trial: 
TaBLeE No. I.—Log of Trial. 
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The run commenced at Jersey City at 11.27 a... 
and the train reached Bound Brook at 12.7 P.M. ; 
time, 40 min. ; stopped 18 min. On the return 
trip the engine left Bound Brook at 12.25 p.., 
and arrived at Jersey City at 1.05 ; time, 40 min. 
Total run, 1 hour 38 min. 

teadings of the pressure gauge were taken every 
2} min., and the highest pressure recorded was 
140 lb., while the lowest was 1001b. The safety 
valves were loaded to blow off at 145 1b., hence 
the steam pressure was kept as near 140 lb. as 
possible. 

The annexed Table No. II. gives complete results 
of the trial, including the highest temperature in 
the smokebox as given by a Bulkley pyrometer. 

The temperature in the smokebox rose from 
265 deg. while the engine was standing in the yard 
with a green fire and air brake pump exhausting 
in the chimney, to 1155 deg. with the engine running 
at 65 miles per hour, cutting off at 5 in. and with 
a red fire. The pyrometer was placed midway 
between the tube sheet and forward end of the 
front connection. The coal trial was continued for 
24 hours, the consumption including the coal used 
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near one of the cylinders, they conducted a series of 
experiments for nearly three months. The results 
of these experiments cannot fail to be interesting to | 
all concerned in railway working, hence they are 
here chronicled for the first time. 


| 
i 


sisting of four parlour cars. She then runs with | 
this train to Jersey City (32.2 miles) in 37 minutes. 
After backing down unattached to the roundhouse 
one mile and being cleaned up, she returns for 


the forenoon run, taking a train of four parlour | 


in banking the fire for the night, and the amount 


| used in running 14 miles unattached ; the total was 


9730 lb. ee 
The description of the methods of taking the indi- 
cator cards during the experiments with which we 
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dealin: 
+ en of the operators hung over the edge of the 


wheels, and for security were fastened by a strap 
attached to the buffer beam of the engine. The 











reads like a deed of daring, for the | amount of steam is being used, the difference being 


The slip of the engine was duly considered, and 
due to the enormous back pressure in No. 7. | by accurate measurements, it was found the engine 

Cards 9 and 10 were taken simultaneously on | drivers should make 298.98 revolutions to advance 
opposite sides of the engine, the cut-off being 5 in., | one mile without slip. From observations while 
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box in which they sat hung between the cylinder 
and the buffer beam. Three round trips were made, 
and fifty-nine cards were taken at speeds from 52 
revolutions per minute to 390, the latter correspond- 
ing to a mile in 46 seconds, or 78.26 miles per 
hour, the cards ranging from 50 to 70 miles per 
hour, and at 5 in. cut-off show great similarity. 

Of the indicator cards taken we have engraved 
(two-thirds size) a series of examples numbered 


1 to 12, thevertical scale as engraved being | 


120 1b. per inch. Card No. 1 was taken after 


running slowly over a bridge, cut off at 8 in. and | 


boiler pressure 140 1b.; initial pressure was 130 lb. 
dropping to 120 1b. at the point of cut-off. The 
back pressure rose rapidly as the speed increased, 
but not so markedly as when the steam was allowed 


to follow the piston for a greater length of stroke. | 


Thus in card No. 7 it will be seen that the back 


pressure averaged 24 lb. ; this card was taken | 


when a speed of 74 miles per hour had been 
attained with 10 in. cut-off, and 135 1b. boiler pres- 
sure. This 10in. cut-off was simply employed as an 
experiment. Card No. 8, taken at the same boiler 
pressure and same speed as No. 7, shows the same 
horse-power, while in the one case nearly double the 
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" running it was found the revolutions were as given 
3 cut off in Table No. IIL., the slip being practically ni. 
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post. Table No. V. appended gives the results of 
these observations. 
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3843 10 1 48.2 44 — 4.2 
4,589,252 

6532 | 98.2 | 059 | 608 | 83 +22,2 
4,595,7 4 

New reading 

$,590,604 

4621 13.5 122 | 4 53 +9 
4,595,195 
4,500,675 

5115 16 0 48 74 57 —l7 
4,505,700 

4730 14 0 50 72 54 -18 
4,510,460 

New reading 

4,519,740 

3634 9 12 i411 42 +I 
4,523,344 

5486 17.1 1 06 54 65 +I1 
4,528,800 

3495 8 126 | 42 398 —-— 2.2 
4,532,265 

9277 16.2 102 | 58 60 + 2 
4,535,512 

6277 2t 11 48 70.2 | +22.2 
4,543,759 

t<.. 
200 


P = pressure in pounds per sjuare foot. 

V = velocity in miles per hour, 

The average horse-power was 733, and the 
number of pounds of coal per horse-power per hour 
was 3.55 Ib. 

It is believed that the foregoing results will prove 
of much interest, and we hope in a future issue to 
give further particulars of the data obtained during 
Messrs. Abbey and Baldwin’s experiments. 








FURNACES AT THE INVENTIONS 
EXHIBITION. 

Tuts is a very small section at the end of the 
East Arcade by the foot of the steps rising to the 
East Quadrant. Itdisplays but few novelties, and 
may be dismissed with a short notice. Mr. Thomas 
Fletcher, of Warrington, has a large stand, which 
as usual contains something new; indeed, if there 
were an exhibition every three months, it is probable 
that Mr. Fletcher would send a novel apparatus of 
some kind to each. This time the special object of 
interest is a gas-heated coffee roaster, the object 
of which is to enable private persons and grocers 
to roast coffee in small quantities, so that it may be 
consumed before the most delicate part of the 
aroma has dissipated. It consists of a vessel of 
perforated metal carried on trunnions, upon which 
it can be tilted into various positions, according as 
it is desired to fill it, or to empty it, or to roast the 
contents. The source of heat is a large atmo- 
spheric burner, which projects into the vessel so 
that the flame plays inside. The coffee is con- 
tinually carried up by shelves in the vessel, and 
poured down in aregular stream through the flame, 
until it is supposed to be fully roasted. The burner 
is then turned in another direction, and a small 
sample taken out for examination, when, if the 
process be not complete, the parts are restored to 
the respective positions for a few moments. Seven 
or eight minutes are required for a small quantity, 
and somewhat longer fora greater amount. Another 
novelty is a gas oven with an open fire, before 
which meat can be roasted by a jack in the old- 
fashioned way. The fire is formed of a_ back 
plate of baked clay covered with projecting asbestos 
fibres, and the waste gases pass up a flue which 
surrounds an oven. Besides these two objects there 
is a large display of all kinds of gas-heating and 
cooking apparatus. 

Mr. Frederick Siemens, of 12, Queen Anne’s 
Gate, Westminster, shows a large and most interest- 
ing model of his latest form of regenerative furnace, 
as applied to the manufacture of open-hearth steel. 
In this the flame neither touches the metal, nor the 
sides nor roof of the furnace. It plays the whole 
length about the middle height, and acts solely by 
yadiation. The effect is that the impurities of the 
fuel are not communicated to the steel, while the 
bricks are not cut by the flame, which is far more 
perfect than when it comes in contact with com- 
paratively cold surfaces. A considerable number 
of test-pieces of metal are shown at the stand, many 





of them twisted into curious and complicated forms, 
while others carry records of the stresses to which 
they have been subjected, testifying to the wonderful 
qualities of the material. 

A field or camp stove for military cooking is shown 
by Captain Alfred S. Tomkins, and consists of a 
number of tin ovens, or rectangular cooking pots, 
grouped around a furnace. This is built up with 
a few bars, and the tins are arranged round it, the 
crevices and the exterior being packed with turf to 
keep in the heat and direct the draught. Domestic 
cooking appliances are shown by several well-known 
firms. Mr. T. J. Constantine, of 61, Fleet-street, 
has a range in which the fuel can be concentrated 
by a rising grating ; Messrs. R. H. and J. Pearson, 
of Notting Hill Gate, show a kitchener, in which 
the top of the fire may be opened for frying, and 
covered with a sliding flue at other times; the 
Wilson Engineering Company, | Limited, of 227, 
High Holborn have a good show of these stoves ; 
and Messrs. H. Thompson and Co., of Notting Hill 
Gate, have a smoke-preventing kitchener. Gas 
stoves in which the products of combustion do not 
enter the oven are shown by Mr. John Somerville, 
70, Bankside, Southwark, and a new gas fire, in 
which the incandescent surface resembles a scrubbing 
brush made of asbestos, by Mrs. Mary Ward, of 
101, Flood-street, Chelsea, S.W. The Wharnclifte 
grate is shown by Messrs. Steel and Garland, 45, 
Holborn Viaduct, E.C., and a new church stove by 
Messrs. Brown and Green, Finsbury Pavement, E.C. 

A hydro-carbon furnace is exhibited by Mr. 
Robert Walker, of 13, Buckingham-street, Strand, 
W.C., and is designed for burning vaporised liquid 
hydro-carbons, or hydro-carbons which have been 
rendered fluid by the application of a moderate 
degree of heat. The furnace consists of a firebrick 
chamber or retort made in sections fitted together, 
This chamber is heated in the first instance by a 
number of gas jets issuing from burners arranged 
on the floor. The gas may be air, or hydro-carbon 
gas, or water gas. Liquid hydro-carbon fuel, pro- 
pelled by a jet of air or steam, is delivered in a 
spray into the furnace, and impinges on a block of 
fireclay set at angles to receive the shower. Upon 
this block a glowing crater of pure carbon is said to 
be speedily formed, and by its action the steam is 
reduced to its elements, and the hydrogen burnt. 
The furnace is intended to be applied to steam 
boilers, to kilns, ovens, smelting, baking, roasting, 
ana evaporating. 

Mr. C. Kingsford, of Lea Chemical Works, 
Hackney Wick, E., shows a model of a combined 
coke oven, or range of ovens, and a steam boiler, 
in which the waste heat from the burning coal is 
utilised in raising steam. A number of semi- 
cylindrical ovens are arranged side by side, and 
above them, with its axis at right angles to them, is 
a cylindrical steam boiler with brick flues built 
parallel to it. The coke is produced in the ovens, 
and the waste gases are conducted into the flues and 
are then burnt. A furnace for the prevention of 
smoke is shown by Messrs. Clarke and Co., of 
Forest-road, Nottingham. A firebrick bridge is 
employed, and through it there are made a number 
of vertical air channels opening at one end at the 
upper surface of the bridge, and at the other into 
the ash-pit. Through these channels the air finds 
a passage, meeting the half-burnt gases and com- 
pleting their combustion. The airway, however, 
is not always open. The lower openings into 
the bridge block are provided with a damper, which 
is connected by a series of rods with the piston of 
a cataract cylinder. The piston of this cylinder is 
coupled to the furnace door, and is raised when the 
latter is opened, and then falls slowly, shutting off 
the extra air passages slowly as the necessity for 
their use grows less. 

A gas retort made in segments by Mr. George 
King Harrison, of the Lye Bricks Work, Stour- 
bridge, and an improved firelighter by Mr. John 
Partridge, of 29, City-road, complete the list of 
exhibits in this section. 


NOTES. 

WoopuHovusE AND Rawson’s Exvectric Cup Lica. 

VariIovus miniature incandescent lamps have been 
provided for the use of surgeons, dentists, and 
others, to enable them to make a cool and effective 
examination of affected parts of the body ; but per- 
haps the simplest of these is that brought out re- 
cently by Messrs. Woodhouse and Rawson, of 
(Queen Victoria-street. It owes its simplicity to 
the fact that no external reflector is needed ; one 
side of the lamp bulb being silvered to act as a re- 











flector of the rays of the filament. The lamp is 
fitted to a double-hinged clip so that it can be bent 
into any position. The current is supplied by Le- 
clanché elements, which yield a light for ten minutes 
atatime. Secondary batteries may, however, be 
used with it instead. 

THE TELETOPOMETER. 

A practical trial of Dr. Luigi Cerebotani’s appa- 
ratus, the teletopometer, for measuring the dis- 
tances of points either accessible or inaccessible 
from the observer and from each other, was made 
on the Thames Embankment on Friday, Sep- 
tember 11. The apparatus consists of a pair of 
telescopes mounted apart on a tripod stand. The 
telescopes are brought to bear on the object, and 
the reading on a graduated scale gives, by the help 
of a set of tables, the true approximate distance of 
the object from the observer, without calculation 
or the measurement of a base line. The theory of 
the instrument is an obvious trigonometrical one ; 
but the practical working out by Dr. Cerebotani 
deserves much praise. Distances can also be 
measured between far-off objects, and a rough plan 
of a country made by its aid. It is thus likely to 
be useful in preliminary surveying and military 
reconnaissance. In fact the German military au- 
thorities have already adopted it ; and the British 
War Department are about to test its capabilities. 

Tue TELEGRAPH CONFERENCE. 

The following conclusions with respect to a pro- 
spective system of international telephony have 
been formulated by a Committee of the Berlin 
Telegraph Conference. The contracting states 
may establish international telephony either by 
special wires or devoting existing service wires to 
it. In default of special arrangements these wires 
shall go to central stations of the contracting parties, 
and thence to the individual. The administrations 
shall agree as to choice of materials and details of 
service. They shall fix a common rate to be paid 
for each telephonic line. The unit adopted for the 
collection of rates is a five minutes’ conversation. 
The use of the telephone shall be allotted in the 
order of applications for it ; the same correspondents 
not having it for more than two consecutive conversa- 
tions of five minutes each, unless no other applica- 
tions for it are made before or during these conver- 
sations. The Conference have also adopted the 
following rules with regard to money orders. Post 
office orders may be sent by telegraph between 
offices agreeing to adopt that mode. These tele- 
graphic orders are to be treated as private telegrams, 
and may contain a private message from the sender. 
Partial repetition is to be obligatory, namely, that 
relating to names and amounts. The receiving 
offices shall take such measures as may seem ad- 
visable for delivery of the order to the person 
entitled to it, and for the collection of the cost of 
carriage beyond the lines. 


A Prive Live ror Centrat Asra. 

Russia has taken a leaf out of our book, after we 
had taken one out of hers. Some months ago, 
when the Suakin-Berber Railway was projected, a 
proposal was made that we should imitate what 
Russia had done in the matter of pumping oil along 
pipe lines in the Baku district and pump water from 
the Red Sea littoral to the various camps and stations 
along the line. The steps taken to realise this 
suggestion by the British Government appear now 
in turn to have influenced the Russian authorities, 
who have ordered 35 versts, or 25 miles of piping, 
to be laid from Michaelovsk inland to carry water 
from the Caspian to the stations in the desert 
section of the Transcaspian Railway. As this section 
was constructed so long ago as 1880, and was 
situated exactly opposite Baku, it is curious that the 
Russian Government, usually so sharp in availing 
itself of new ideas, should have failed to see the 
value of pipe lines for conveying water into the 
desert until it had been pointed out practically to 
them by our own much-criticised War Office. The 
piping ordered simply represents a third of what 
is actually wanted, and we are glad to hear that the 
25 miles sanctioned is to be executed by an English 
house. The Russian press is deeply irritated at 
this, although it confesses that there are only two 
pipe manufactories in the country, one at St. 
Petersburg and the other at Sosnovitz, and neither 
furnished with the means for executing the order 
with the speed deemed necessary by the military 
authorities. Some time ago, in order to encourage 
the manufacture of iron pipes in Russia, a heavy 
duty was imposed by the Minister of Finance, but 
this seems to have failed to have the desired result, 
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and in the present instance the duty will be paid 
by the military authorities, in accordance with the 
new regulation abolishing exemption. 


MINERALS IN CENTRAL AsIA, 

The Russian Government is determined to leave 
no stone unturned to develop to the utmost the 
resources of the region which it has recently 
conquered from the Turcomans. During the last 
few days it has despatched to Askabad one of the 
foremost mining authorities of the day in Russia, 
M. Gulishambaroff, to investigate the mineral 
treasures of the region. Gulishambaroff’s name 
is probably already familiar to some of our readers 
as the chief Russian writer on petroleum. In this 
line he has achieved a great reputation as a specialist, 
but he is also well skilled in mineralogy generally ; 
and although petroleum will be one of the products 
that he will have to report upon in the newly 
annexed region, there are others that will attract 
on his part greater attention still. One of these is 
sulphur, of which such enormous deposits have 
recently been discovered in the Turcoman desert, 
that they are probably the largest of the kind in 
Asia. Iron also is known to abound in many parts 
of the Akhal oasis, in which Askabad is situated ; 
specimens of a very fine ore having been collected 
by the mining engineer Konshin, during one of his 
journeys. Gulishambaroff, who will be well fur- 
nished with funds and a suitable staff, will no doubt 
effect other discoveries; for the Herat district, 
which is contiguous with the territory acquired this 
year, is particularly rich in almost every kind of 
mineral. This fact would appear to be unknown to 
those politicians who counsel resigning Afghanistan 
to Russia, but we may be sure Russia is well aware 
of it. 


TrRoN CONFERENCE IN Russia. 

The Russian Government has summoned the 
principal ironmasters and manufacturers of the Ural 
and Middle Russian districts to attend a conference 
at St. Petersburg this month, at which delegates of 
the various ministries will be present, in order to 
discuss the steps that should be taken to improve 
the iron industry of Russia. The Moscow Gazette, 
in referring to the proposed meeting, expresses a 
hope that the officials present will keep a sharper 
eye upon the interests of the country than the 
ironmasters and manufacturers are likely to do, 
‘‘as the majority of the latter are little more 
than the representatives of foreign houses in dis- 
guise.”’ Since 1874 the production of pig iron in 
Russia has not increased a bit, while in some years 
it has shown a slight decrease. In 1874 the pro- 
duction was 300,000 tons, and this figure has re- 
mained almost the same, with no improvement 
since. This stagnation is viewed with great dis- 
content by the Russian press. Russia, it is pointed 
out, which was once the leading iron-producing 
country of Europe, occupies now almost the lowest 
place on the list. Austria on an average produces 
twice as much, France nearly four times, Germany 
five times, while England, once a great importer of 
iron from Russia, has now reversed the position, 
and produces nine or ten times as muchas her rival. 
To examine the causes of this stagnation will be the 
principal task of the conference, and, in anticipa- 
tion, the Moscow Gazette asserts that they. will 
ascribe it to an antiquated system of commerce, 
onerous railway rates, and insufticient protection 
on the part of the tariff. 


LiverProoL WaTeR Works. 

The late water famine in Liverpool has turned 
attention to the great scheme of supplying that city 
with water from the Vyrnwy. This undertaking is 
being actively pushed forward, but the magnitude 
of the works is such that it will be some time before 
the present scanty supplies can be augmented. The 
aqueduct from the intended Lake Vyrnwy to the 
present Prescot reservoirs will be 674 miles in 
length. It will consist partly of tunnel and partly 
of three parallel lines of pipes. The section of the 
tunnels is such that they will pass all the water to 
be obtained; but as it will be long before such an 
immense supply will be needed, only one line of 
pipes will be laid for the present, its discharging 
power being 13,000,000 gallons daily. The tunnels 
are named the Hirnant, the Cynynion, and the 
Llanforda, respectively. The first is 2 miles 390 
yards in length, and extends from the intended lake 
to the Hirnant Valley ; of this 3604 yards have been 
driven, but not yet completed by the contractors, 
Messrs. J. W. and M. H. Larmuth, of Manchester. 
A distance of 13 miles 460 yards separates the first 
and second tunnels, and in it the pipe laying is 








almost completed. The Cynynion tunnel is 1482 
yards long, and is completely driven, but not 
finished ; it is separated from the Llanforda tunnel 
by the Morde Valley, 165 yards broad, which will 
be crossed by inverted syphons. This last tunnel 
is 1607 yards long, and is also driven, but not 
completed; at its outlet there will be situated a 
balancing reservoir and filter beds, near Oswestry. 
The next section, from Oswestry to Malpas, mea- 
sures 174 miles, and the pipes are nearly all laid. 
In the next section, from Malpas to Colebrook, a 
distance of nearly 12 miles, about 5} miles of pipe 
have been laid. Eleven miles further comes the 
Norton water tower, and more than 10 miles of pipes 
have been laid. The last section is 9 miles 475 yards, 
and involves the crossing of the Mersey ; 8 miles of 
the pipes have been laid. Lake Vyrnwy will have 
an area of 1115 acres, at an elevation of 825 ft. 
above the sea level, and the length of the embank- 
ment from rock to rock will be 1255 ft. The height 
from the river bed to the top water level will be 
84 ft., and to the parapet of the roadway, to be 
carried on arches along the embankment, about 
98 ft. Up to June 30a sum of 899,794l. had been 
spent on works, and a total expenditure of 1,250,555. 
Mr. G. F. Deacon is the water engineer of Liverpool. 


BREAKAGES OF AXLES ON GERMAN Rat.ways. 

Every year statistics are published by the Verein 
deutscher Eisenbahn-V erwaltungen as to the breakages 
of axles which have taken place on the various 
railways whose managements are connected with 
the above society. Some of the figures for 1884 
are as follows. The returns from 45 railways give 
the number of broken axles as : 


On locomotives 35 axles (in 1883 the number was 19) 
2 35 


»» tenders ... 28, ” ” 
»y Passenger carriages 3 ,, ” ” 3 
» goodtrucks ... 96 ,, ” ” 100 


Total ... 162 axles (in 1883 the total was 152) 


As concerns the season during which these breakages 
took place, or were discovered, it is stated that 85 
took place in summer (April to September) and 77 
in the winter, so that in 1884, as in former years, 
no influence of severe weather can be traced. The 
time during which the axles had been in use 
averaged 14 years 11} months on the locomo- 
tives, as against 14 years 8 months in the previous 
year ; 19 years 2 months on the tenders, as against 
14 years 8 months in the previous year ; and on the 
carriages 17 years 1% months, as against 15 years in 
the previous year. The average life of the axles 
thus shows a decided increase as against former 
years. The figures given, showing the average 
mileage of the axles broken in 1884, indicate a con- 
siderable increase, as against the former year. The 
maximum distances recorded are in the cases of a 
driving axle of a locomotive, made of wrought iron, 
which has run 902,757 kilometres ; an axle on a 
tender, which ran 655,168 kilometres (material not 
stated) ; and an axle on a truck which ran 563,494 
kilometres. Of the 162 broken axles, 103 were of 
iron and 59 were of steel. Arranging the broken 
axles according to their ages, it results that no iron 
axle broke during the first ten years, but 16 steel 
axles did break ; 44 iron and 25 steel axles broke 
from the tenth to the twentieth year ; 28 iron and 
6 steel axles broke from the twentieth to the twenty- 
fifth year ; over 25 years there were only iron axles 
broken. The oldest iron axle was 32 years old ; 
the oldest steel axle was 25 years 9 months. The 
causes of breakage are given as in 34 cases, owing to 
faults in the material, or 21 per cent. ; of these 
there were 28 cases of iron axles. In 39 cases, or 
24 per cent., the breakages were owing to old flaws, 
of which many might have been detected by proper 
examination. The number of axles found to have 
flaws in them, and which were changed, owing to 
inspection in the sheds or elsewhere, is returned by 
33 railways as 1756, compared to 1480 in the pre- 
ceding year. Of these, 1638 were of iron and 118 
were of steel. 


Tue Bessprook ELectRicaL TRAMWAY. 

On Thursday, September 10, the Bessbrook and 
Newry electrical tramway was inspected by Major- 
General Hutchinson and Major Armstrong, R.E., 
and was passed without alteration. It has been 
constructed to form a link between the mills and 
granite quarries of the Bessbrook Spinning Com- 
pany and the railway at Newry, the distance be- 
tween the two places being three miles, and the 
annual traffic, which has hitherto been carried in 
carts, being about 28,000 tons. The tramway 
differs from others in that the vehicles are equally 





well adapted to run on the rails and the ordinary 
roads, this facility being required by the difficulty 
which was found in connecting the line to the rail- 
way at one end, and to every department of the 
works at the other. They are carried on four wheels 
2}in. wide and without flanges; the first pair are on 
a bogie which can be fixed to form a rigid wheel base, 
or have shafts fitted to it, and allowed to swivel after 
the manner of the leading axle of acoach. These 
wagons carry two tons each, and can be drawn by a 
horse up moderate hills. On the outside of the 
ordinary tramway rail, second rails have been laid, to 
which the ordinary rails act as guards. The flangeless 
wheels run upon these outside rails. The maximum 
gross load of a train is 26 tons, consisting of six 
wagons which carry about 2 tons each, and the 
electrical locomotive weighing 8 tons, which also 
forms the passenger carriage and is capable of ac 
commodating 34 passengers. This load can be drawn 
up inclines averaging 1 in 85 at a speed of seven 
miles an hour, and up the stiffest incline of 1 in 50 
at a speed of six miles an hour. The train can be 
started at any point of the line without difii- 
culty. The motive power is electricity furnished 
by dynamos situated about two miles from Newry, 
at Millvale, and driven by a turbine, constructed 
by Messrs. MacAdam Brothers, of Belfast, capable 
of developing 65 horse-power. The conductor 
consists of an inverted steel channel carried on 
insulators and fixed midway between the ordi- 
nary rails. Both the generators and motors are 
of the Edison- Hopkinson type, constructed by 
Messrs. Mather and Platt, of Salford, and are 
capable of developing 25 horse-power. The engine 
is geared to run at a maximum speed of fifteen 
miles per hour, and this speed is easily attained 
when there are no trucks attached. The cars are 
35 ft. long over all, and are carried on bogies at 
each end, so that they pass readily round curves of 
55 ft. radius. At Millvale there is a country road, 
which the tramway crosses at an angle, making a 
level crossing of over 50 yards in length. The con- 
ductor could not here be laid between the rails, and 
is supported overhead. It consists of two copper 
wires carried at a height of 15ft., and so situated 
that a collector on the top of the car runs under and 
in contact with the wire at the crossing. The wires 
hang quite freely and only rest on the collecting bar 
during its passage beneath them. The electrical 
work was carried out by Dr. Edward Hopkinson, 
of Manchester, and the permanent way by Mr. J. L. 
D. Meares, of Newry. 


SoakinG Pits with Fires. 

Speaking of the Gjers soaking pits, an article in 
the Swedish paper Jernkontorets Annaler states that 
in general the introduction of this invention has not 
had the detrimental effect on the small works, as 
compared with the larger ones, which was feared 
in some quarters, because so far only the very largest 
establishments, having perfectly regular work, have 
been able to use the pits to advantage. During last 
year two Austrian works at Teplitz and Wittko- 
witz, introduced soaking pits which are not wholly 
dependent on the heat of the ingots themselves, 
but can also be heated by gas fires, and which thus 
form a sort of subterranean reheating furnace. At 
Teplitz gas is produced from lignite in small pro- 
ducers, and is burnt in a special combustion cham- 
ber with air heated in Siemens ‘‘ regenerators,”’ 
the flame being then conducted along ascending 
flues to the tops of the soaking pits. The products 
of combustion are drawn off by other flues at the 
bottoms of the pits. The separate pits, in which 
four ingots are placed together, standing vertically 
as usual, are divided from each other by walls of 
brick carried on arches, and the slag runs off from 
the inclined bottom and is removed through open- 
ings inthe sides. The coal used for producing the 
gas contains about 30 per cent. of water. The con- 
sumption is 8 to 12 per cent. of the weight of the 
ingots, which latter suffer a waste of 1 to 1} per 
cent. At Wittkowitz a direct-acting coal fire is 
used. Each ingot has a separate pit, of which there 
are four on each side of the fireplace. In this case, 
too, the flame passes in at the top of the pits and 
is drawn off at the bottom, passing directly to the 
chimney. The fire is urged when necessary by a 
blast of air under the grate. The coal consumed 
is 4 to 5 per cent. of the weight of the ingots, 
which here suffer a waste of about 23 per cent. 
A long list of advantages are claimed for this 
modified form of soaking pit as compared with the 
usual reheating furnaces, chief among which is the 
low consumption of fuel. The figures given above 
are based on sixteen charges per day, but the results 

























































































are said to be but very slightly less good when 
only ten charges per twenty-four hours are made. 
This economy of fuel is of course due to the better 
utilisation of the heat of the ingots, and to the very 
slight loss of heat by radiation, as compared with the 
furnace. The very slight contact of the ingots with 
the slag, and the little liability of the skin of oxide 
scale to fall off, owing to the undisturbed position 
of the ingots till they are required, are also given 
as causes of less waste as compared with the fur- 
nace. The pitsalso cost less for erection and main- 
tenance than furnaces, and the ingots are much more 
uniformly heated. Commenting on the above 
statements and remarks, the German paper Stahl 
und Eisen draws attention to Riley’s patent for heat- 
ing soaking pits with gas, and says that Riley’s pro- 
posal appears to possess greater advantages than the 
method above spoken of. Riley conducts the 
flame from combustion of heated gas and heated 
air, not direct on to the ingots, but through flues in 
the brickwork of the pits. 


THE BRITISH ASSOCIATION. 

AFTER the unusual departure from its regular 
custom, last summer, when the British Association 
crossed the Atlantic to hold its annual meeting— 
a proceeding which deprived many members of the 
advantage of attending the annual session—it might 
reasonably have been anticipated that there would be 
a greater number of visitors on the present occasion ; 
this expectation has been borne out by facts, for the 
attendance at Aberdeen appears to be above the usual 
standard. 

The business of the meeting commenced on Wednes- 
day, the 9th inst., by the Council assembling, after 
which the various committees met to organise the 
work to be done and to transact other business. 
Amongst other things, the Council called the attention 
of the Government of the Dominion of Canada to the 
importance of obtaining trustworthy information con- 
cerning the tides of the St. Lawrence and the ad- 
joining Atlantic coast. The value of accurate and 
systematic tidal observations, tabulated upon the 
methods elaborated by the Association, was urged 
upon the Government, and it was suggested, especially 
in view of the service such knowledge would render to 
navigation, that observing stations should be estab- 
lished on the coast of the Dominion. 

In the evening the principal ceremony of the meet- 
ing took place, when Lord Rayleigh yielded up the 
presidential chair to Sir Lyon Playfair. The new Pre- 
sident at once proceeded to deliver his opening 
address. This was a most eloquent and scholarly 
production, divided into six sections. The first was 
introductory. Then followed ‘‘Science and the 
State,” ‘‘ Science and Secondary Education,” ‘‘Science 
and the Universities,” ‘‘ Science and Industry,” and 
lastly, ‘‘ Abstract Science the Condition for Progress.” 
This address has already been printed in nearly every 
daily paper in the United Kingdom, and as it is not 
of a nature that could be abstracted, we will pass on to 
matter that is of nore immediate or special interest to 
our readers. 

On the second day (Thursday) the sections got to 
work, and nearly all commenced with the presidential 
addresses. That of Mr. Baker, the President of Sec- 
tion G, of which we commence the publication on 
another page of the present issue, need not be further 
referred to here. Following the reading of this address 
were two papers, the first by Mr. A. S. Biggart on 
the Forth Bridge. 

Tue Fortu BRIncE. 

The author commenced by stating that in view of the 
near completion of the caisson piers, difficulties in found- 
ing are relegated to thepast. Thoseof theerection of the 
superstructure are in the near future. The superstruc- 
tures immediately over the three groups of four caissons 
are the first parts tobe takenin hand. These portions, 
which are known as the steel piers, consist of four rising 
columns connected at the top and bottom, thus forming, 
as it were, two sloping and two vertical planes, in which 
the various diagonal bracing members lie. The internal 
viaducts and other lesser parts complete the steel piers. 

The approach viaducts, with the exception of a few 
new features to meet the unusual requirements de- 
manded of them, are of ordinary design, and call for 
no special description, but in the erection of the steel 
piers difficulties are at once encountered. A pier to 
be carried to a height of 360 ft., and requiring during 
its erection the simultaneous lifting of a platform 
weighing over 400 tons, demands that exceptional 
means be employed in its construction. Various 
methods for accomplishing this were proposed. That 
now fixed on by Mr. Arrol, with the full approval of 
Mr. Fowler and Mr. Baker, consists in carrying up 
from near the base a rectangular platform surrounding 
the whole pier, supported and lifted from off the four 
rising columns. From this platform, which is raised 
from time to time as the work of construction proceeds, 
there will be carried on the building of the columns, 
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the bracing girders, and other parts. On arrival at 
the top the connecting member between the columns 
willthen be built and rivetted while resting on the 
platform during the time the junctions at the top of 
the columns are being completed. 

The lower and upper platforms are rivetted in situ 
by a special machine, which consists of two girders, 
one placed above and the other below the bedplate, 
while on each of the girders there slides a hydraulic 
cylinder used for closing up the rivets. The upper 
bedplate, on which the various complicated connec- 
tions at this point meet, forms the base of the skew- 
back, one of the most difficult parts of the work. The 
rivetting of this will be done by machines designed for 
the purpose, in some of which pressures of 3 tons per 
square inch will be used. This pressure is obtained by 
a simple pressure multiplier, having two rams of dif- 
ferent areas, on the larger of which the ordinary pres- 
sure of 1000 lb. acts, while that on the smaller is in 
inverse proportion tothe areas of the two. The rivetting 
machines are simply two plain cylinders with rams 
acting directly on the rivets. Both cylinders are con- 
nected to the same cock and are wrought by it. 

Until the steel piers attain a height of about 30 ft., 
the work of erection will be proceeded with by means 
of ordinary cranes, but at that point the building plat- 
form already mentioned, will be erected and from there 
be gradually lifted to the top, and that by means of 
hydraulic cylinders resting on cross girders within the 
12-ft. rising columns. Two cross girders and one hy- 
draulic cylinder are employed in each column. 

The girders are secured to the channels of the columns 
by temporary steel pins passing through both. The 
lower girder carries the hydraulic cylinder and is 
made to take up the weight during the time the 
platform is being raised. The upper one is then 
transferred to the work of the lower, while the 
latter one is being again brought into position for 
a new lift. As the platform is being raised the 
columns and other parts will be built and rivetted by 
machinesof suitable construction. Forthe columns, ma- 
chines similar in principle to those employed for rivett- 
ing up the bedplates, will be used, but with additional 
internal and external bearing rings for the girders on 
which the hydraulic cylinders slide. These rings carry 
the girders and also serve as the bearings round which 
they slide, to enable the machine to close every rivet 
in the shell of the column. The whole is attached to 
the underside of the platform and carried up with it. 

As the platform is raised, the girders lying parallel 
with the centre line of the bridge are gradually moved 
towards the centre, each pair being kept as nearly as 
practicable equidistant from the 12-ft. rising column. 
During the carrying out of the work just mentioned 
on the higher parts of the piers, important operations 
are being proceeded with at a lower level. For, so 
soon as the platform has attained a height clear of the 
position to be permanently occupied by the internal 
viaduct which forms the roadway of the bridge, the 
viaduct will be raised into position by means of tem- 
porary columns. The viaduct will be carried on 
two cross — which in turn rest on the upper 
of two sliding girders placed between each set of 
columns and bolted to them. A hydraulic cylinder is 
placed on the upper of these, the ram of which, bear- 
ing on the lower, raises the whole, which being 
secured, carries all, till the lower being also raised by 
the cylinder, is fixed and again in a position to form 
the base for another lift. This will be ¢ontinued till 
the viaduct reaches its height and is secured to the 
supports previously prepared for its reception in the 
vertical planes. While this is being done the platform 
will be gradually nearing the top, and when it has 
arrived there work on the steel pier will quickly be 
brought to a close. 

While the approach viaduct on the south side is well 
in hand that on the north side is still further advanced, 
being complete with the exception of a few of the end 
bays of the end girders. 

The piers on which the girders are resting are built 
to a uniform level throughout, and serve as points 
from which to lift the girders. Underneath the end 
pillars of the main girders there is placed a cross 
girder, which extends beyond the former, and which 
resting on timber blocking, is made to carry up the 
whole weight. In each of the cross girders there are 
two hydraulic cylinders used for raising the whole 
mass. When this is accomplished it is supported by 
the packing between the od and the cross girder. 
The part at which the packing is inserted is always 
arranged to suit the building of the stonework of the 
pier. The ends of the viaduct are being raised by the 
columns that will in time be transferred to the steel 
piers, and made to lift the internal viaduct in the 
manner already described. 

A hoist is used for lifting the stone and other ma- 
terial up to a temporary road laid along the bottom of 
the main girders to move it to all or any of the piers 
as required. On arrival at a pier it can be raised, 
traversed, and lowered on any part by means of special 
overhead runners and rope-driven winches. 

The work will thus be carried on till the whole 
arrives at the desired height, this being fully 150 ft. 
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above high-water level. ‘lhe author concluded by 
saying that were he to state that these are the exact 
methods by which the parts of the bridge here treated 
of will be erected, he would only be Teas himself 
open to the ridicule of all experienced engineers. The 
foregoing are only presented as the results arrived at 
after full discussion by all concerned, and as the 
principles on which the full details will be wrought 
out as the work proceeds. 

Thus far all has gone well, no difficuity having arisen 
which can be said to have taxed the latent ability of 
either the engineers or contractors ; and judging the 
future from the past there is every reason to conclude 
that the successful erection of the Forth Bridge will, 
in a short time, be matter of history. 


Tue Tay Viapvuct, 


Immediately after Mr. Biggart had read his paper, 
Mr. Crawford Barlow gave his contribution on the ‘lay 
Viaduct, which is being constructed at the side of, and 
63 ft. distant from, the Tay Bridge, which was de- 
stroyed in December, 1879. Its total length is 3600 
yards, the number of spans is 85, varying from 50 ft. 
to 230 ft. in width; the greatest height of rails above 
high water is 83 ft., and at the navigable channel in 
the middle of the river there is a clear headway of 77 ft. 
for shipping. 

The southern or Fife end of the viaduct consists of 
four arches of 50 ft. spans with their abutment and 
piers, all built of brick. In plan this arching is wider 
at the southern than at the northern end, to accommo- 
date a junction of the Newport branch with the main 
line. 

The northern or Dundee end consists of seven spans 
over the Dundee esplanade and its proposed exten- 
sion, the first two spans of which are wrought-iron 
skew arches, to suit the direction of the intended 
esplanade, and the remaining are girders on brick piers 
and cast-iron columns, 

The centre portion of the viaduct, over the tidal 
water, has 74 spans, consisting of wrought-iron girders 
resting on piers. The cylinder foundations of the piers 
are constructed of wrought-iron caissons, with the 
exception of a few which are of cast iron, up to low- 
water level, lined with brickwork and filled with con- 
crete, above which is a brick shaft also filled with 
concrete ; the diameter of their bases varies from 10 ft. 
to 23 ft., according to the spans. Except in a few 
cases where rock is met with, the cylinders are sunk 
to a depth between 20 ft. and 30 ft. below the bed of 
the river, so as to be out of reach of the scouring action 
of the tide ; and before building the upper part, they 
are tested with a weight of 33 per cent. more than the 
maximum load which can come upon them. At the 
top of the cylinders and above high water is a strong 
connecting piece 8 ft. high, and nearly as wide as the 
diameter of the cylinders, constructed of cast-iron 
girders, wrought-iron ties, brickwork, and concrete. 
Above this is the wrought-iron superstructure or shaft 
of the piers, consisting of two octagonal shafts rising 
from each cylinder, and attached to the same by long 
bolts ; these shafts are joined together near the top of 
the pier by a semicircular arch forming at the top one 
structure ; the whole is constructed of wrought-iron 
plates rivetted together, with channel, tee, and angle 
irons, 

The dimensions of the girders are very various, and 
are as follows : 


11 spans with 245-ft. girders. 
27 


1 ” 162 ” 
13 He 145 +“. 
2i 99 29 7 

1 99 113 % 
a. > =o 

1 ne 56 “s 


The 13 large spans are near the middle of the river ; 
each of these consists of a pair of hog-backed girders, 
the rails being laid between and at the bottom of them. 
The rest of the spans—24 on the south side and 37 on 
the north side—are constructed with four rectangular 
girders (the outer ones being the girders of the old 
bridge), on the top of whieh the rails are laid. 

The flooring is corrugated in form throughout, and 
on each side of the viaduct is a wrought-iron lattice- 
work parapet, 5 ft. high above rail level. 

The Act of Parliament authorising this undertaking 
was obtained in 1881, and the works were commenced 
in 1882, 

The present state of the works is as follows : 

The southern and northern ends are completed to the 
level of the railway, and at the centre portion, or 
viaduct proper, 58 piers have their cylinders sunk, 29 
piers have their wrought-iron shafts erected, and 10 
spans have the girders in position, and are completed 
to the railway level. The girders and flooring for 
each of the 13 large spans are being built entire on a 
staging at the south end of the viaduct, and arrange- 
ments are being made, by which they will be floated 
out and placed in position on the cylinders, and then 
raised hydraulically to their proper position, the 
wrought-iron shafts of the piers being built up at the 
same time. 
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ught iron and steel required for the work 
; - pore the tests being, that the wrought 
e pag gh capable of bearing a tensile strain of 
a ten per square inch, with an extension of 6.25 per 
ont. in a length of 8in., and the steel 27 tons per 
scien inch, with an extension of 15 per cent. 
a carrying this work into execution a great amount 
of plant has been required, and a number of ingenious 
machines and clever contrivances for the better execu- 
tion of {the work and the saving of labour, have 
been devised and brought into operation by the con- 
tractors, Messrs. William Arrol and Co. ; 

The first day’s proceedings in Section G were con- 
cluded by a discussion on the two foregoing papers, 
and was of a somewhat discursive nature; due no 
doubt to the vastness of the subject and the brevity 
with which it was treated. ; 

It was opened by Major Cunningham, who made 
some remarks on the relative sizes of the two bridges, 
and was followed by Mr. W. H. Barlow, who said that 
although the Tay Bridge was very long the Forth 
Bridge had the advantage in altitude and had a larger 
span than any yet erected. The additional strain caused 
by passing trains would be trifling compared to the 
ultimate strength of the structure, and the same a 
might be said of the Tay Bridge. Mr. Barlow conclude 
by speaking in terms of praise of the contractors, who 
are the same for both structures, saying how much 
the success of the work was due to the great ingenuity 
and mechanical skill displayed by them. 

Professors Unwin, James Thomson, and Smith also 
spoke as to the great importance of the work under- 
taken; and several other speakers having been heard, 
Mr. Crawford Barlow replied briefly on the discussion, 
so far as his paper was concerned, and was followed by 
Mr. B. Baker, who replied for Mr. Biggart. Dealing 
first with a question, he said the extent of motion of 
the skewbacks on the large piers had given them many 
months of calculation, as hardly any two parts were 
alike and subject to the same conditions ; all conditions 
of wind had been assumed, and every probable position 
of trains. They had assumed a 56-lb. wind down the 
Forth on one side and up it on the other, and in this 
really impossible case all slack in the bolt holes would 
be taken up. With regard to the motion on the piers, 
Mr. Baker stated that the masonry had been made as 
smooth as a billiard table, and the steel surface resting 
on it had been ground by emery wheels. Between these 
would be put a lubricant composed of crude petroleum 
and cast-iron borings ground as fine as flour; there 
would be a ridge round the bearing surface to keep in 
the lubricant. The central girder would have one end 
ou rollers. The mode of erection of the central span, 
about which a question had been asked, had not been 
settled, but it would probably be carried out in the 
same way as the others. The speaker then referred to 
the readiness American engineers had displayed in 
adopting the system of erection that had in this case 
been inaugurated, and the intelligence displayed by 
them in carrying out the work. A bridge across 
Niagara had been put in position in ten months, and 
other bridges had been completed and trains were now 
running over them. The saving in cost was also re- 
markable. In one case, Mr. Vanderbilt, who had had 
a bridge built on this principle in America, and as he 
told the speaker, had been agreeably surprised at 
finding that he only had to pay about half what he had 
expected. With regard to the material adopted, Mr. 
Raker considered it superior to any other that could 
be used; it was superior to wrought iron, cast iron, or 
crucible steel. The stresses varied from 74 tons down 
to the Board of Trade maximum of 3} tons. It was 
the wind stresses that actually determined the strength 
of the structure, the train load being comparatively 
unimportant; and there was an allowance for 2600 
tons laterally on one of the big spans. The sectional 
area, therefore, was practically determined by wind 

ressure. Mr. Baker concluded by warmly acknow- 
edging the help he had received from Mr. Barlow 
when the question was first under discussion, and the 
countenance and support he had received from that 
gentleman throughout. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 5, 1885. 

Tue steel railmakers have succeeded in crowding 
up prices on small lots of steel rails from 1 dol. to 
2 dols. per ton. Buyers of large lots are negotiating and 
will probably be obliged to pay as much as 1 dol. 
per ton more than rails could be had for thirty days 
ago. Most of the producing capacity throughout the 
States is engaged with orders for the rest of the year, 
and two mills have secured orders for! January and 
February delivery. More orders are booked at this 
time than at any time for twelve months at least. The 
business of the past few days has been large. There 
are numerous inquiries in the market and possibilities 
of business for as much as 100,000 tons in all, but if 
makers hold prices at from 28 dols. to 30 dols. as they 
are endeavouring to hold them, the business of the 
next thirty days will not exceed 50,000 tons. The 
trunk lines are not in the market excepting for small 





lots of from 500 to 1000 tons for repairing. The bulk 
of the business comes from the north-west and the 
south-west. The Canadian Pacific will be completed 
this fall and will control 4000 miles of road in all, of 
which 1000 miles will be branches. The next trans- 
continental line will be the Tehuantepec, 1500 miles 
long, now under construction but hampered for cash. 
Indications at present point to a marked improvement 
in demand for steel rails during the winter. The year 
1885 thus far has been a most unsatisfactory one for 
railroad builders, but to all appearances the inactivity 
will be fully compensated for by the inauguration 
of several important enterprises. For the con- 
struction of lines of from 100 to 500 miles in length, 
a very hopeful feeling prevails in business circles. 
The demand for manufactured iron has improved 
considerably within a few days, and at the present 
time there is a steady run of orders, in most 
cases for larger lots than have heretofore been 
purchased. ‘The steel railmakers are quite gratified at 
their success in their recent effort to advance prices 
from 26.50 dols. to 28 dols. and 29 dols. but apparently 
only the smaller buyers are taking fright, while the 
larger producers are not placing orders excepting for 
such supplies as are necessary to keep labour at work. 
To-day’s reports from bridge-builders and pipemakers 
show that several large orders have just been placed, 
and that a large amount of business will be transacted 
between now and the Ist of October. While there 
are no apprehensions of a general advance in prices, 
or any apprehensions as to the ability of manufacturers 
to meet demand, there is a feeling that itis unsafe 
to pursue the hand-to-mouth policy that has controlled 
purchasers for at least twelve or eighteen months. A 
great deal of improvement is going on in blast fur- 
naces. Nearly 100 have been virtually abandoned dur- 
ing the past twelve months, and partly because of the 
improvements which have been made in a great many 
of the better located furnaces. The bar mills are in re- 
ceipt of a larger amount of business this week than last, 
but there is still a surplus capacity. The trouble 
between the ironmasters and their employés in the 
sheet mills will likely be adjusted shortly. Yesterday 
the managers of the largest sheet mill in the country 
signed the workmen’s scale, and itis thought that this 
will have the effect of bringing the western manu- 
facturers into the list. The executive officers of the 
Amalgamated Association are hard at work strengthen- 
ing their organisation. Efforts are being made to 
reduce the cost of steel rail and bridge iron making 
in several mills by the discharging of high-priced labour. 
Throughout Western Pennsylvania and Ohio, New 
York and Illinois, iron and steel mills have increased 
their output during the week in consequence of the re- 
ceipt of orders for a large amount of materials, mostly 
plates, agricultural steel, sheet iron, bars and steel rails. 
A much better feeling prevails in the entire American 
iron market. Crude iron is selling at 15 dols. for forge 
and 16 dols. to 18 dols. for foundry, with Bessemer at 
18.50 dols. There is an active demand for soft basic 
steel, Thenailmakers’ strike has continued three months 
and there are no signs of surrender on either side. 
Nails have advanced east of the Allegheny Mountains, 
and card rates are now 2.30 dols. Selling prices have 
advanced 15 cents per keg, Bar iron is 1.50 dols. to 
1.75 dols. Plate iron is firmer at 2 cents. It is be- 
lieved that large lots of steel rails can still be pur- 
chased at 27 re though transactions at this figure 
are not admitted. The anthracite coal trade is much 
depressed. The Reading Company is in the throes of 
bankruptcy, and in the event of the inauguration of 
foreclosure proceedings, it is not unlikely that the 
Pennsylvania Company would, through its friends, 
secure a large portion of the coal traffic, which is to the 
Reading Company as the character of Hamlet is to the 
play of ‘‘ Hamlet.” It seems at present writing that 
the Reading officials will be unable to ward off the 
foreclosure proceedings, and that the coal and iron 
company both will be sold, although a bitter struggle 
will be made against it. 








THE INSTITUTION OF CIVIL ENGINEERS. 
SvuBJECTS FOR PAPERS.-—SESSION 1885-86. 

Tue Council of the Institution of Civil Engineers invite 
original communications on any of the subjects included 
in the following list, as well as on other questions of pro- 
fessional interest. For approved papers the Council have 
power to award premiums, arising out of special funds 
bequeathed for the purpose. 


List. 

1, Recent Experiments on the Strength of Materials. 

2. Machines and Apparatus for testing Metals, and the 
ye generally of Mechanical Laboratories. 

3. The Thermic Properties of Metals commonly used in 
the Arts, especially with respect to Conductivity and 
Diathermancy at high temperatures. 

4. The Manufacture, Properties, and Use of Castings of 
Malleable Cast Iron and Cast Steel. 

5. The Effect of Cold-Hammering and Cold-Rolling 
upon Iron and Steel. 

6. The Present Position of the Manufacture of Steel— 
its defects, and suggestions for its improvement. 

Bs The various Processes of Tempering Steel and their 
effects. 








8. Modern Machine Tools and Workshop Appliances 
for the Treatment of Heavy Forgings and Castings. 
9. The Testing of Work done by Motors and Machines. 

10. Analyses of different types of Steam Engines as 
shown by Independent Testing. 

11. The Production of Heating Gas from Coal. 

12. The Production of Ammonia and other useful sub- 
stances in the Manufacture of Coal Gas. 

13. The Heating of Steam Boilers with Producer Gas. 

14. The Manufacture of Artificial Fuel from small Coal. 

15. The Application of the Compound Principle to 
Locomotive and Portable Engines. 

16. The Driving Axles of Locomotive Engines. 

17. High-speed Engines for Dynamos and Launches. 

18. The Machinery of Modern War Ships. 

19. Machine Guns. 

20. On Built-up Crankshafts for Marine Engines, and 
on the liability of crank and screw-shafts to fracture. 

21. The Structural and other Defects to which Iron 
and Steel Ships are subject, and their Causes. 

22. Recent Investigations on the Tides. 

23. Descriptions of recent Graving Docks, Gridirons, 
and Floats. 

24. Promenade and other Piers ; with reference to the 
effect of Sea-water on wrought and cast-iron structures, 
and the best means of preserving the same. 

25. Dredging Machinery for Small Harbours, and for 
Drainage and Irrigation Canals, 

26. The Economical Construction and Operation of 
Railways in countries where small returns are expected. 

27. Descriptions of recent Metallic Arch Bridges. 

28. The Machinery and Labour-saving Appliances used 
in the Execution of Public Works and Buildings. 

29. The Ventilation of Sewers, with a summary of 
Experiments as to the motion, pressure, &c., of gas in 
sewers. 

30. Filter Presses for separating Solids from Fluids, 
particularly for the treatment of Sewage Sludge. 

31. Explosions in Coal Mines ; their Causes, Warnings, 
and Prevention. 

32. Winding Machinery and Balancing Apparatus for 
Mines, and the cost per ton of winding under different 
conditions and varying depths. 

33. Underground Haulage, especially on the application 
of compressed air and of electrical power. 

34. The Methods employed in securing large and 
irregular-shaped mineral workings. 

35. The Manufacture of Common Salt, including the 
mining of Rock Salt and Brine pumping. 

36. Gold Quartz-crushing and amalgamating appliances. 

37. The Manufacture and Desilverisation of } 

38. Appliances for the rapid Shipment of Coals, with a 
comparison of different methods. 

39. Electro-Motors ; their theory, practical construc- 
tion, efficiency, and power. 

40. The Construction of Dynamo-Electric Machines and 
their Prime Movers. 

41. The Working and Cost of the Treble and Double- 
Wire Systems of distributing Currents for Electric 
ee 

42. Thermo-Electric Batteries, and their Application to 
Electric Lighting, Electro-plating, and other purposes. 


PREMIUMS AWARDED.—SESSION 1884-85. 


The Council of the Institution of Civil Engineers have 
awarded the following premiums : 


For Papers Read and Discussed at the Ordinary Meetings. 

1. A Watt Medal and a Telford Premium to Professor 
Henry Selby Hele Shaw, Assoc. M. Inst. C.E., for his 
paper on ‘* Mechanical Integrators.” 

2. A George Stephenson Medal and a Telford Premium 
to William Stroudley, M. Inst. C.E., for his paper on 
“The Construction of Locomotive Engines.” 

3. A Telford Medal and a Telford Premium to Peter 
William Willans, for his paper on “Electrical Gover- 
nors.”” 

4. A Telford Premium to David Salmond Smart, for 
his paper on ‘‘ The Modern Practice in the Construction 
of Steam Boilers.” 

5. A Telford Premium to Andrew Jamieson, F.R.S.E., 
Assoc. M. Inst. C.E., for his paper “Electric Light- 
ing for Steamships.” 

6. A Telford Premium to William Shelford,* M. Inst. 
C.E., for his paper ‘‘On Rivers Flowing into Tideless 
Seas, illustrated by the River Tiber.” 

The special thanks of the Council were voted to their 
colleagues, Messrs. Benjamin Baker and John Wolfe 
Barry, for their papers on ‘‘ The Metropolitan and the 
Metropolitan District Railways.” 


For Papers Printed in the Proceedings without being 
Discussed. 

1. A Telford Medal and a Telford Premium to William 
George Brounger, M. Inst. C.E., for his paper on “The 
Cape Government Railways.” 

2. A Telford Premium to Professor William Caw- 
thorne Unwin,t B.Sc., M. Inst. C.E., for his paper ‘‘ Ex- 
periments on the Friction of Discs rotated in Fluid.” 

3. A Telford Premium to Thomas Andrews,t F.R.S.E., 
Assoc. M. Inst. C.E., for his paper on “‘ Corrosion of 
Metals during Long Exposure in Sea- Water.” 

4. A Telford Premium to John George Mair,§ M. Inst. 
C.E., for his paperon ‘* The Results of Some Independent 
Engine Tests.” 

5. A Telford Premium to James Craig, M. Inst. C.E., 
for his papers on ‘‘ Discharge from Catchment Areas.” 

6. A Telford Premium to Claude William Kinder, 





* Has previously received Telford and Watt Medals. 
+ Has previously received Telford and Watt Medals, 
+ Has previously received a Telford Medal. 

§ Has previously received a Watt Medal. 
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Assoc. M. Inst. C.E., for his paper ‘‘ Notes on Electric 
Blasting in China.” 
For Papers Read at the Supplemental Mectings of Students. 

1. A Miller Prize to Frank Geere Howard, Stud. Inst. 
C.E., for his paper on ‘‘ Secondary Batteries.” 

2. A. Miller Prize to Harley Hugh Dalrymple-Hay, 
Stud. Inst. C.E., for his paper on “ Trigonometrical Sur- 
veying. 

3. A Miller Prize to Frederick Wilfrid Scott Stokes, 
Stud. Inst. C.E., for his paper on ‘‘ The Iron Bridges of 
the Hull and Barnsley Railway.” 

4. A Miller Prize to Henry Tudsbury Turner, Stud. 
Inst. C.E., for his paper on *‘ The Gauging of Flowing 
Water.” 

5. A Miller Prize to William Kidd, Stud. Inst. C.E., 
for his paper on *‘ The Blasting and Removal of Rock 
under Water, and the Construction of a Deep-water Quay 
at Blyth Harbour.” 

6. A Miller Prize to Sidney Richard Lowcock, Stud. 
Inst. C.E.,* for his paper on ‘‘ The Water Supply, 
ae and Sewage-Disposal Works at Wellington 
College.” 

7. A Miller Prize to Edward John Mines Davies, 
— Se., Stud. Inst. C.E., for his paper on ‘‘ Heat 
ingines. 

8. A Miller Prize tv Frank Herbert Hebblethwaite, 
Stud. Inst. C.E., for his paper on ‘‘ The Difference in 
Design of British and Foreign Locomotive Engines.” 








MISCELLANEA. 


THE directors of Nobel’s Explosives Company (Limited) 
have tilled up the vacancies on the Board by the appoint- 
ment of Sir Charles Tennant and Mr. Leonard Gow. 


The new armament for the Mercury will be thirteen 5-in. 
breechloaders, ten being placed on the broadside, two on 
the forecastle, and one on the poop. 


The sum of 12,000,000 francs has been set apart in the 
Austrian budget for the construction of new State rail- 
ways. The principal line will be that which will pass 
through Moravia and Bohemia from east to west. 

Arrangements are being made at Sheerness yard for the 
construction of one of the first-class torpedo vessels which 
will be constructed in the docks at that yard in conse- 
quence of the slip accommodation being limited. 


A German flotilla, consisting of seven torpedo boats, 
undertook last week a series of manceuvres in the narrow 
Langeland Belt. In the darkness two of the torpedo 
boats came into collision with each other, and one which 
was run down, quickly foundered, one man being drowned. 


In consequence of the extensive alterations being carried 
on on the London, Chatham, and Dover Railway at 
Ludgate-hill and elsewhere, the Blackfriars passenger 
station on that line will be closed for traffic on and after 
the 1st of October next. 


The engine of the Scotch express met with an accident 
on September 4, by which it was overturned. The guard 
applied the Westinghouse brake as soon as the engine left 
the metals, and the train was brought to rest without 
injury to the passengers. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended September 6 
amounted, on 15,214} miles, to 1,326,607/., and for the cor- 
responding period of 1884, on 14,985 miles, to 1,315,842/., 
an increase of 229} miles, or 1.5 per cent., and an increase 
of 10,765/., or 0.8 per cent. 


The forty-second ordinary meeting of the Surrey Com- 
mercial Dock Company was held last week. Mr. William 
Strang presided, and in moving the adoption of the re- 
port said that there had been a very serious deficit in the 
arrival of their wood tonnage, representing something 
like 6000 tons. 


At the Royal Arsenal, Woolwich, on Tuesday, a tank 
containing several thousand gallons of oil took fire. It 
was the oil in which the tubes for the steel guns were 
tempered. All that could be done was to remove and 
extinguish the burning wooden covers, and to at once close 
down the boiling fat with sheets of iron covered with ashes. 


The following vessels are to be sold for breaking up. 
Wooden armour-clads: Caledonia, built at Woolwich in 
1862; Royal Oak, built at Chatham same year; Zealous, 
built at Pembroke in 1864; Pallas, built at Woolwich in 
1865 ; and the Favourite, built at Deptford in 1864; the 
Hastings, third rate line-of-battle ship, built at Ports- 
mouth in 1855; Dryad, sloop, built at Devonport in 1869 ; 
and the gun vessels Magpie, Curlew, Cygnet, and Netley. 


The experiments conducted at Portsmouth in No, 22 
torpedo boat with Baron Adelsward’s system of fuel con- 
sumption, have not proved successful, though continued 
for severai days in dock and under way. The smoke and 
smell arising from the combustion of the coal oil were in- 
tense and highly disagreeable, while the difficulty of main- 
taining steam was also great. The officials propose to dis- 
continue the trials. 


The committee which sat to examine into the condition 
of the Naval Steam Reserves recommended that the work- 
ing hours of men employed on board the ships and in the 
factory, should be increased half an hour per day, and 
Captain Nicholson authorised the recommendation to be 
carried out. Thechange gave rise to some dissatisfaction, 
and the Admiralty have ordered a return to be made to 
the former hours of labour. 


The 6,3 p.m. train which left Norwich for Wells on 


Saturday, August 22, met with an accident between 
Wymondham and Kimberley. The boss of one of the 





* Has since been elected an Assoc. M. Inst. C.E. 








leading wheels of the last vehicle (a third-class carriage 
which contained about forty passengers) suddenly broke, 
causing the wheels of the coach to leave the metals. The 
carriage ran nearly a mile in this condition, supported by 
the hind wheels and the couplings, when the driver of 
the train at length pulled up by applying the Westing- 
house brake. 


The Ashington Colliery Company have erected, to illu- 
minate their heapstead, three dynamos, two of which are 
capable of supplying sixty lamps of 20 candle-power, and 
thirty of 50 candle-power. At present, however, only 
about fifty 20 candle and twelve 50 candle lamps have 
been fitted. The third dynamo is to work two arc lamps 
of 2000 candle-power. The contractors are the Maxim- 
Weston Company, who have already fitted up Cornsay, 
Burradon, and Page Bank Collieries, and have an instal- 
lation at Backworth in hand. 


The London and China Telegraph states that the two 
engineers who proceeded to Siam to survey the route of a 
proposed railway to Korat to join the Menam, and thus 
make good communication by rail and water to Bangkok 
from the capital of the rich eastern province, have returned 
some time since, and have now delivered their report. The 
estimated cost of the line, which would be 112 miles in 
length, is 700,000/., ora little over 6000/. per mile. Nothing 
has been done in the matter of granting a concession, and 
the matter for the moment seems to be at rest. 


The half-yearly return by the railway companies of the 
United Kingdom relating to continuous brakes has been 
issued by the Board of Trade. It states that on the Great 
Eastern system the percentage of vehicles fitted with con- 
tinuous brakes is 82; on the Great Northern, 80; on the 
Great Western, 76; on the Lancashire and Yorkshire, 
77 ; on the London and North-Western, 65 ; on the London 
and South-Western, 49; on the London, Brighton, and 
South Coast, 83; on the London, Chatham, and Dover, 9; 
on the Manchester, Sheffield, and Lincolnshire, 85; on 
the Metropolitan, 96; on the Metropolitan District, 100; 
on the Midland, 80; and on the North-Eastern, 82. "The 
total percentage in England and Wales is 70; in Scotland, 
50 ; and in Ireland, 27. 

A report has been issued by the United States Geolo- 
gical Survey Department, by which it appears that the 
total value of the metallic products of the United States 
in 1884 was 186,097,599 dols., and of the non-metallic 
mineral products, 220,007,021 dols. ; or a total, including 
fire-clay, kaolin, and other uuclassified substances, of 
413,104,620 dols. or about 82,620,000/. Amongst the 
principal items are: Coal, 97,594,065 tons, equal toa value 
of 131,656,147 dols.; coke, 4,873,805 short tons, value 
7,242,878 dols.; petroleum (crude), 24,089,758 barrels, 
value 20,476,294 dols.; natural gas estimated value, 
1,460,000 dols.; iron ore mined, 8,200,000 tons, value 
22,550,000 dols.; pig made, 4,097,868 tons (a decrease, of 
497,642 tonson the previous year), value at furnace 73,761,624 
dols. (18,148,576 dols. decrease) ; copper, 145,221,934 lb., 
value 17,789,687 dols. (an increase of 28,070,139 lb., and 
decrease in value of 275,120 dols. on previous year) ; lead 
139,897 short tons, value 10,537,042 dols. (a decrease of 
4060 tons, and decrease in value of 1,785,677 dols.). 


The Times states that it has been determined to proceed 
with the refit of the double-turret armour-clad Cyclops, at 
Portsmouth. She, with others of her class, was laid down 
in 1870 during the excitement produced by the Franco- 
German war, and was built purely for purposes of coast 
defence at a cost of 158,000/. for hull and machinery. The 
Committee on Designs under Lord Dufferin unanimously 
reported of her class that ‘‘ if a certain superstructure, ex- 
tending along a good portion of each side, was not put on 
they would be safe to go from port to port only in fine 
weather,” while Captain Dawson subsequently stated that 
it was a matter of common sense that ships that would nut 
swim in all weathers were not specially good for coast 
defence, and that ships which drew 20ft. of water were 
not essentially the best for the defence of our small and 
shallow harbours. The delay in bringing the Cyclops for- 
ward for sea is probably due to the uncertainty as to 
whether the experiment of carrying out a breastwork on 
board the twin ship Hecate at Devonport would be suffi- 
ciently successful to justify a similar alteration in other 
vessels of the type. It would appear that the additions 
made to the Hecate had not turned out the unqualified 
success that was anticipated, seeing that the orders with 
respect to the Cyclops only refer ober repair. 





LAUNCHES AND TRIAL TRIPS. 

On September 7 Messrs. Wigham Richardson and Co, 
Jaunched at their Neptune Works a small screw steamer 
called the Buccaneer. She is a boat of high speed, 13 
knots, and is intended for taking soundings on the coast 
of Africa for laying the cable to the Congo. The engines 
will indicate from 800 to 1000 horse-power. 


On Tuesday, September 8, Messrs, Mackenzie and Co., 
Leith, launched a steam fishing vessel, measuring 67 ft. 
by 17 ft. by 8 ft., and built to the order of Mr. James S. 
Cunliffe, Edinburgh. She is being supplied with engines 
by Messrs. Cran and Co., Leith. 


On Wednesday, September 9, Messrs. Wigham Richard- 
son and Co. launched from the Neptune Works a large 
steamer for Messrs. R. Conaway and Co., of Liverpool, 
called the Restitution. She is a ship 350ft. long, with 
engines on Tweedy’s patent triplex expansion principle, 
capable of indicating 2000 horse-power, and she will carry 
nearly 5000 tons weight. She is built of steel, and to 
Lloyd’s highest classification. The Restitution was de- 
signed by Messrs. Ashlin and Asbridge, of Rumford- 

lace, Liverpool, who also drew up the specification, and 
be inspected her during construction. 





On Thursday, September 10, the s.s. Ariel, built and 
engined by Messrs. Earle’s Shipbuilding and Engineering 
Company, Limited, Hull, to the order of Mr. Edward 
laaten, of the same town, was taken on her trial trip 
on the measured mile off Withernsea. The following are 
the dimensions of the vessel: Length, 300 ft. ; breadth 
42 ft. ; depth of hold to top of floors, 20 ft. She is built 
of; steel. The engines are on the three-crank triple com- 
pound system, of which Messrs. Earle and Co. have 
already turned out fifteen sets and have now eight sets 
in hand, and have cylinders 23 in., 35 in., and 60 in. in 
diameter, by a 57 in. stroke. The working pressure is 
150 lb. to the square inch, During the trial these 
worked most satisfactorily, indicating 1470 horse-power 
and driving the ship at a speed 12,24 knots, 


Messrs. Murdoch and Murray, Port-Glasgow, on Sep. 
tember 10 launched an iron screw steamer measuring 
170 ft. by 23 ft. Gin. by 14 ft. 6 in. She is a vessel of 
504 tons gross register, with large hatches, iron decks, 
water ballast arrangements fore and aft, and every facility 
for the rapid loading and discharge of cargo. The ma- 
chinery consists of a pair of compound engines having 
cylinders of 24in. and 45 in. in diameter, respectively, 
with piston stroke of 30 in. After the launch the vessel 
was towed round to Ayr to receive her machinery, which 
is being supplied by Messrs. J. and T. Young, of that 
town. 


_On the same day, Messrs. Robert Napier and Sons, 
Govan, launched the Recorder, a steel screw steamer, of 
about 1200 tons gross, measuring 230 ft. by 32 ft. by 24 ft. 
to awning deck, and built to the order of the Kastern Ex- 
tension, Australasian, and China Telegraph Company. 
She is intended to replace the Magneta, which was built 
by the same firm some months since, and lost in the Bay 
of Biscay when on her maiden voyage. She has been 
specially designed by Mr. Joseph Birnie, London, and is 
to be employed in food picking-up, and repairing the 
submarine cables of the company. On the main deck 
there will be fitted Messrs. Johnson and Phillips’ gear for 
picking up cables, which will be driven by a pair of inde- 
pendent engines, and on the awning deck there is the 
testing house. Messrs. McWhirter and Roberts’ steam 
ventilating apparatus has been fitted throughout the ship, 
and she is to be lighted with electricity. The builders 
are supplying the vessel with engines calculated to give a 
speed of 124 knots per hour. 





Messrs. Robert Duncan and Co., Port-Glasgow, on 
Monday, the 14th inst., launched the Carryvrechan, a 
steel sailing barque of 1300 tons net register. She is 
owned by Mr. Hugh Hogarth, Ardrossan, and measures 
230 ft. by 36 ft. by 21 ft. 6 in, 


From their Greenock shipyard on the following day, 
Messrs. Russell and Co. launched a splendid iron sailing 
ship of 1900 tons net register, measuring 262 ft. by 40 ft. 
by 24 ft. Sheis owned by Messrs. J. and W. Goffey, 
Liverpool, and is named the Eurasia. 





Two steam trawlers for Brazil, named the Esperanca 
and Fé, lately had their trial trip. These vessels are 
built of steel, and their dimensions are 90 ft. long, 17 ft. 
beam, and 9ft. deep; the tonnage (builder’s measure- 
ment) is 115 tons. The machinery of the two vessels is 
precisely similar in arrangement, but the Esperanga has 
considerably greater power than the Fé, as the former is 
required to do the work of carrying the fish from the fish- 
ing ground to Para, while the Fé will be usually employed 
at the fishing ground. To enable the fish to be kept in a 
marketable condition, even in the climate of northern 
Brazil, there is fitted in the engine-room of each vessel 
one of Lightfoot’s vertical refrigerating machines, made 
by Messrs. Siebe, Gorman, and Co., of London. The ma- 
chine on the Esperanga was tried, and it was found that 
the temperature in the fish-room was reduced from 60 deg. 
to 30 deg. in a few hours with an air pressure of 43 1b. per 
square inch. The Esperanga is fitted with a pair of in- 
verted engines having cylinders 15in. and 30in. in dia- 
meter by 1 ft. 10 in. stroke, and a very large steel boiler 
having twofurnaces. The F¢is fitted with similar engines, 
but having cylinders 13in. and 26in. in diameter by 
1ft. 6in. stroke. The engines proved capable of driving 
the vessels 105 and 9 knots respectively. The whole of 
the work connected with these vessels has been carried 
out by Messrs, Cochran and Co., of Birkenhead. 








Tue Unitep States Navy.—The steel war vessel 
Dolphin, built by Messrs. Roach and Sons for the United 
States Navy, which broke her steel shaft on a trial trip in 
November, up the Sound, has had another shaft forged 
and put in, and another trial trip will soon take place. 
The Dolphin must develop a speed of 15 knots per hour 
under the existing contract. The new shaft is of wrought 
iron, 12 in. in diameter, 2 in. thicker than the steel shaft. 





ENGINES OF THE S.s. “‘ MetEor.”—In our issue of the 
21st ult. (vide page 171 ante) we published an account of 
the triple-expansion engines of the s.s. Meteor, con- 
structed by the Goss Marine Engine Works, Bath, Me., 
U.S.A., and in the course of this notice we mentioned that 
the original propeller was being exchanged for a new one. 
We now learn that this new propeller was made 9 ft. dia- 
meter by 12 ft. 3 in. pitch, and on atrial being made with 
this propeller, and the steam pressure raised from 165 lb. 
to 180 lb. per square inch, the engines ran at a speed of 
136 revolutions per minute, and the vessel made a speed 
of 15} knots per hour, the working of the engines being 
very satisfactory. By an error in the account to which 
we have referred, the address of the makers of the 
Meteor’s engines was given as ‘‘ Bath, Mobile,” whereas 
it should have been ‘*‘ Bath, Maine, U.S.A.” 
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TENONING 


MACHINE. 


CONSTRUCTED BY MESSRS, W. FURNESS AND CO., ENGINEERS, LIVERPOOL. 





On the present page we illustrate a tenoning machine 
constructed by Messrs. William Furness and Co., of 
Liverpool, who make a speciality of this class of tool. 
They produce it in about a dozen different patterns, the 
one in the engraving being that in greatest use. It is 
entirely self-contained, the whole of the parts standing 
on asolid bedplate. The cutter-blocks, which are the 
most important part of the machine, are of the most 
recent type, and are provided with curved cutters 
for the tenon, and saw-spurs for the shoulder. These 
cutter-blocks are set to give the requisite undercut, 
and so that the back of the cutter-block does not touch 
the timber. The scribing cutter-block is immediately 
behind the bottom tenoning cutter-block, and can be 
removed, and a cutter-block or drunken saw used for 
cutting double tenons. 

By removing the top tenoning cutter-block a trench- 
ing catter-block can be used, to which cutters varying 
from 8 in. to 14 in. wide can be fitted. A fine cross-cut 
saw can also be used for panel cutting, &c., to an exact 
length by means of the spring stop fixed in the table: 
The end of the top spindle is formed to receive augers, 
so that holes can be bored, the timber being held ina 
slide fence, working in grooves on the top of the 
table. Long and short tenons can be cut, the top 
cutter-block frame working to and fro in V slides. All 
the handwheels and handles are within reach of the 
operator, who has thus complete control over the 
machine, 





THE BRITISH ASSOCIATION. 
Address to the Mechanical Science Section of the British 
ssociation.* 
By B. Baker, M. Inst. C.E., President of the Section. 


GENTLEMEN, —Two hundred and fifty-seven presidential 
addresses of one kind and another have been delivered at 
meetings of the British Association, since the members 
last mustered at Aberdeen. I need hardly say that the 
candid friend who informed me of this interesting fact 
most effectually dispelled any illusion I may have pre- 
viously entertained as to the possibility of preparing an 
address of sufficient novelty and suggestiveness to be 
worthy of your attention, and I can only hope that any 
shortcomings will be dealt with leniently by you. One 


compensating advantage obviously belongs to my late 
appearance in the field—I have two hundred and fifty- 
seven models of style upon which to frame my address. 
My distinguished predecessor, Sir Frederick Bramwell, 
has a style of his own in which wit and wisdom are com- 


* Delivered at Aberdeen, 





bined in palatable proportions, but were I to attempt this 
style I should doubtless incur the rebuke which a dramatic 
critic of Charles the Second’s time administered to a too 
ambitious imitator of a popular favourite: ‘‘ He’s got his 
fiddle but not his hands to play on’t.” I must search 
further back than last year, therefore, for a model of 
style, and the search reminds me that I labour under a 
double disadvantage: firstly, that only two addresses 
intervene between the present one and that of my partner, 
Mr. John Fowler, with whom I have so long had the 
honour of being associated, and whose professional expe- 
riences, as set forth in his address, are necessarily so largely 
identical with my own; and, secondly, that within the 
same period I have read before this section two somewhat 
lengthy papers on the work which is at present chiefly 
engaging the attention of Mr. Fowler and myself—the 
great Forth Bridge. 

Although for the reasons aforesaid I am conscious that 
my address may fail in novelty, I cannot honestly profess 
to feel a difficulty in preparing an address of some kind, 
for the subjects embraced under the head of ‘‘ Mechanical 
Science” are so inexhaustible, that even the youngest 
student might safely accept the responsibility of speaking 
for an houron some of them. Professor Rankine, address- 
ing you thirty years ago, said it was well understood that 
questions of pure or abstract mechanics form no part of 
the subjects dealt with in this section. With character- 
istic clearness of conception and precision of language he 
told you what the term ‘‘ Mechanical Science” meant, and, 
after thirty years’ interval, his words may be recalled with 
advantage to every one proposing to prepare an address 
or report for this section: ‘‘ Mechanical Science,” said 
Professor Rankine, ‘‘ enables its possessor to plan a struc- 
ture or machine for a given purpose without the necessity 
of copying some existent example ; to compute the theo- 
retical limit of the strength and stability of a structure 
or the efficiency of a machine of a particular kind; to 
ascertain how faran actual structure or machine fails to 
attain that limit, and to discover the cause and the remedy 
of such shortcoming; to determine to what extent, in 
laying down principles for practical use, it is advantageous 
for the sake of simplicity to deviate from the exactness re- 
quired by pure science ; and to judge how far an existing 
practical rule is founded on reason, how far on custom, 
and how far on error.” There is thus an ample text for 
many discourses, but, as I am not writing a treatise on 
engineering, but merely delivering a brief address, I will 
confine my attention at present to a particular case of the 
branch of mechanical science referred to in the last clause 
of Professor Rankine’s definition, and will ask you to 
consider how far the existing practical rules respecting 
the strength of metallic bridges are ‘‘ founded on reason, 
how far on custom, and how far on error.” 

The first question obviously is, What are the rules 


| adopted by engineers and Government departments at 


the present time? and it is one not easily answered. I have 








for some time past been recéiving communications from 
leading Continental and American engineers, asking me 
what is my practice as regards the admissible intensity 
of stress on iron and steel bridges, and in replying I have 
invited similar communications from themselves. As a 
result Iam able to say that at the present time absolute 
chaos prevails. The old foundations are shaken and engi- 
neers have not come to any agreement respecting the 
rebuilding of the structure. The variance in the strength 
of existing bridges is such as to be apparent to the educated 
eye without any calculation. If the wheels of a miniature 
brougham were fitted to a heavy cart, the incident would 
excite the derision even of our street boys, and yet equal 
want of reason and method are to be found in hundreds of 
bridges in all countries. It is an open secret that nearly 
all the large railway companies are strengthening their 
bridges, and necessarily so, for I could cite cases where 
the working stress on the iron has exceeded by 250 per 
cent. that considered admissible by leading American and 
German bridge builders in similar structures. 

In the case of old bridges the variance in strength is 
often partly due to errors in hypothesis and miscalcula- 
tion of stresses. Inthe present day engineers of all coun- 
tries are in accord as to the principles of estimating the 
magnitude of the stresses on the different members of a 
structure, but not so in proportioning the members to 
resist those stresses. The practical result is that a bridge 
which would be passed by the English Board of Trade 
would require to be strengthened 5 per cent., in some 
parts, and 60 per cent. in others before it would be accepted 
by the German Government, or by any of the leading 
railway companies in America. This undesirable state of 
affairs arises from the fact that in our own and some other 
countries, many engineers still persistently ignore the fact 
that a bar of iron may be broken in two ways, namely, 
by the single application of a heavy stress, or by the re- 
peated application of a comparatively light stress. An 
athelete’s muscles have often been likened to a bar of iron, 
but if “fatigue” be in question, the simile is very wide 
of the truth. Intermittent action, the alternative pull 
and thrust of the rower or of the labourer turning a winch, 
is what the muscle likes and the bar of iron abhors. 
Troopers dismount to rest their horses, but to relieve a 
bar of iron temporarily of load only serves to fatigue it. 
Half a century ago Braithwaite correctly attributed the 
failure of some girders, carrying a large brewery vat, to 
the vessel being sometimes full and sometimes empty, 
the repeated deflection, although imperceptibly slow and 
wholly free from vibration, deteriorating the metal, until, 
in the course of years, the girders broke. These girders 
were of cast iron, but it was equally well known that 
wrought iron was similarly affected, for in 1842 Nasmyth 
pe the attention of this section to the fact that the 
“alternate strain” in axles rendered them weak and 
brittle, and suggested annealing as a remedy, he having 
found that an axle which would snap with one blow when 
worn would bear eighteen blows when new or after being 
annealed. 

So important a matter as the action of intermittent 
stresses could not escape the attention of the Royal Com- 
missioners appointed in 1849 to consider the application of 
iron to railway structures, and some significant and suffi- 
ciently conclusive experiments were made by Captain 
Captain Douglas Galton and others. Cast-iron bars 
3in. square and 13 ft. 6 in. span between the supports, 
were deflected, both by the slow action of a cam and the 
percussive action of aswinging pendulum weight. When 
the deflection was that due to one-third of the breaking 
weight, about 50,000 successive bendings by the cam 
broke one of the bars, and about 1000 blows from the 
pendulum another. When the deflection was increased 
from one-third to one-half, about 500 applications of the 
cam, and 100 blows, sufficed to rupture two of the 
specimens: Slow-moving weights on bars and on a small 
wrought-iron box girder gave analogous results, and the 
deduction drawn by the experiments at the time was, that 
‘*iron bars scarcely bear the reiterated application of one- 
third the breaking weight without injury, hence the 
prudence of always making beams capable of bearing six 
times the greatest weight that could be laid upon them.” 

pat 9 these experiments were entirely confirmatory 
of all previous experience, they would appear to have 
little influenced the practice of engineers, since Fair- 
bairn, more than ten years later, in a communication to 
this section, said that opinions were still much divided 
upon the question whether the continuous change of loud 
which many wrought-iron structures undergo, has any 
permanent effect upon their ultimate powers of resistance. 
To assist in settling the question he communicated to the 
Association the results of some experiments carried out 
by himself and Professor Unwin, on a little rivetted girder 
20 ft. span and 16 in. deep. Once more the same im- 
portant but disregarded facts were enforced on the atten- 
tion of engineers. About 5000 applications of a load, 
equal to four-tenths of the calculated breaking load, frac- 
tured the beam with the small ultimate deflection of 2 in., 
and subsequently, when repaired, the beam broke with 
one-third of the load and a deflection of but } in., which 
sufficiently indicated how small a margin the factor of 
safety of four, then currently adopted, allowed for defec- 
tive manufacture, inferior material, and errors in calcu- 
lation. Still nothing was done, and the general practice 
of engineers and the Board of Trade regulations continued 
unaltered. 

Soon after the introduction of wrought-iron bridges on 
railways, the testimony of practical working was added 
to that of experiments. In 1848 several girder bridges of 
unduly light proportions were erected in America, and 
one of 66 ft. span broke down under the action of the roll 
ing load, in the same manner as Fairbairn’s little experi- 
mental girder. Again, in early American timber bridges 
the vertical tie-rods were often subject to stresses oscil- 
lating between one tun and ten tons per square inch, and 
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upwards. Many of these broke, as did also the suspen- 
sion boltsin platforms subjected to similar stresses. In 
my own experience, dozens of broken flange plates and 
angle bats, and hundreds of sheared rivets, Se been the 
silent witnesses of the destructive action of a live load. 
Like evidence was afforded by early-constructed iron 
ships, deficient in girder strength. Under the alternating 
stresses due to the action of the waves, weaknesses not at 
first apparent would, in the course of time, be developed, 
and additional strength, in the way of stringers and other- 
wise, become imperative. 

If none of the preceding evidence had been forthcoming 
the results of the historical series of experiments carried 
out by Wohler for the Prussian Ministry of Commerce 
would alone be conclusive. Fer the first time, a truly 
scientific method of investigation was followed, and an 
attempt was made to determine the laws governing the 
already proved destructive action of intermittent stresses, 
In previous experiments the bar or girder was alter- 
nately fully loaded and wholly relieved of load. Wéohler 
was not satisfied with this, but tested also the result of a 
partial relief of load. The striking fact was soon 
evidenced on testing specimens under varying tensions, 
that the amount of the variation was as necessary to be 
considered as that of the maximum stress. Thus, an iron 
bar having a tensile strength of 24 tons per square inch, 
broke with about 100,000 applications of a stress varying 
from nil to 21 tons, but resisted 4,000,000 applications of the 
21 tons when the minimum stress was varied from nil to 
114 tons. The alternations of stress in the case of some test 
pieces numbered no less than 132,000,000, and too much 
credit cannot be bestowed by engineers upon Wohler 
for the ingenuity and patience which characterised his 
researches. Asa result, it is proved beyond all further 
question, that any bar or beam of cast iron, wrought iron, 
or steel may be fractured by the continued repetition of 
comparatively small stresses, and that, as the differences 
of stress increase, the maximum stress capable of being 
sustained diminishes. 

Various formule based upon the preceding experi- 
ments have been proposed for the determination of the 
proper sectional area of the members of metallic struc- 
tures. These formule differ in some essential respects, 
and doubtless many experiments are still required before 
any universally accepted rules can be laid down. Pro- 
bably at the present time the engineers who have given 
the most attention to the subject are fairly in accord in 
holding that the admissible stress per square inch ina 
wrought-iron girder subject to a steady dead load, would 
be one and a half times as great as that in a girder sub- 
ject to a wholly live load, and three times that allowable 
in members as Poet to alternate tensile and compressive 
stresses of equal a such as the piston-rod of a 
steam engine or the central web bracing of a lattice girder. 
If the alternations of stress to be guarded against are 
not assumably infinite in number, but only occasional— 
asin wind bracing for hurricane pressures, or in a vessel 
amongst exceptionally high waves—then the aforesaid 
ratio of 3,2, and 1 would not apply, but would more 
nearly approach the ratios 6, 5, and 4. 

Hundreds of existing railway bridges, which carry 
twenty trains a-day with perfect safety, would break 
down quickly under twenty trains per hour. This fact 
was forced on my attention nearly twenty years ago by 
the fracture of a number of iron girders, of ordinary 
strength, under a five-minute train service. Similarly 
when in New York last year, I noticed, in the case of 
some hundreds of girders on the ‘‘ Elevated Railway,” 
that the alternate thrust and pull on the central diagonals 
from trains passing every two or three minutes, e- 
veloped weaknesses which necessitated the bars being 
replaced by stronger ones after a very short service. 
Somewhat the same thing had to be done recently in this 
country with a bridge over the Trent, but the train 
service being small, the life of the bars was measured by 
years instead of months. If ships were always amongst 
great waves, the number going to the bottom would be 
largely increased; for, according to Mr. John, late of 
Lloyd's, ‘‘many large merchant steamers afloat are so 
deficient in longitudinal strength, that they are liable 
under certain conditions of sea to be strained in the upper 
works to a tension of from 8 to 9 tons per square inch, and 
to a compression of from 6 to 7 tons”—stresses which the 
experiments already referred to prove, would cause failure 
after a definite number of repetitions. Similarly, on 
taking ground, or being dry-docked with a heavy cargo 
on board, it has been shown that vessels are liable to 
stresses of over 11 tons per square inch on the reverse 
frames, but no permanent injury results from such high 
stresses, because the number of repetitions is necessarily 
very limited. 

It appears natural enough to every one that a piece even 
of the toughest wire should be quickly broken if bent 
backwards and forward to a sharp angle; but, perhaps, 
only to locomotive and marine engineers does it appear 
equally natural that the same result would follow in time 
if the bending were so small as to be quite imperceptible 
to the eye. A locomotive crank axle bends but 7; in., 
and a straight driving axle the still smaller amount of 
?; in. under the heaviest bending stresses to which they 
are subject and yet their life is limited. During the year 
1883, one iron axle in fifty broke in running, and one in 
fifteen was renewed in consequence of defects. Taking 
iron and ste] axles together, the number then in use on 
the railways of the United Kingdom was 14,848, and of 
these 911 required renewal during the year. Similarly, 
during the past three years no less than 228 ocean steamers 
were disabled by broken shafts, the average safe life of 
which is said to be about three or four years. In other 
words, experience has proved that a very moderate stress 
alternating from tension to compression, if repeated about 
one hundred million times, will cause fracture as surely 
as a sharp bending to an angle repeated perhaps only ten 
times, 


I have myself made many experiments with a view to 
elucidate the laws affecting the strength of iron and steel- 
work subject to frequent alternations of stress. Perhaps 
the most suggestive series was one in which I subjected 
flat steel bars about 3 ft. long, in pairs, to repeated bend- 
ings until one bar broke, and then testing the surviving 
bar under direct tensile and compression stresses, to 
ascertain to what extent the metal had deteriorated. It 
had come under my notice, as a practical engineer, that 
if the compression members of a structure were unduly 
weak the fact became quickly evident, perhaps under the 
test load, but if, on the other hand, the tension members 
were weak no evidence might appear of the fact until 
frequent repetition of stresses during several years had 
caused them to fracture without any measurable elonga- 
tion of the metal. In the case of crankshafts, also, the 
fracture is invariably due to a tearing and not a crushing 
action. It appeared to me, therefore, eminently probable 
that repetition of stresses might be far more prejudicial 
to tension than to compression members, and if so the 
fact ought to be taken account of in proportioning a 
structure, 

(To be continued.) 
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THRASHING MACHINES. 


2150. P. Gibbons and A. S. F. Robinson, Wantage, 
rks. Thrashing Machines. (6d. 6 Figs.) January 
25, 1884.—The shaker boxes and the shoes and riddles are actuated 
from the same crankshaft. The upper and lower shoes or riddles 
are suspended by side spring hangers, and the shaker boxes are 
fixed at their centres on to the top of brackets carried upon the 
crank-pins, The brackets which carry alternate boxes are con- 
nected by wooden rods with the front end of one shoe, and the re- 
maining brackets with the rear end of the other shoe. It willfthus 
be seen that the required reciprocating motion is given to the 
shoes direct from the crank axis much in the same way as in the 
ordinary riddle. Light upright wooden springs attached at their 
lower ends to two opposite sides of the main axle of the machine 
arrest the momentum of the shoes at the ends of their strokes, the 
upper ends of the springs on the two sides of the axle being 
secured respectively to the two shoes. (Sealed October 14, 1884). 4 


5201. J. R. Jefferies, Ipswich. Thrashing Ma- 
chines. [id. 6 Figs.) March 20, 1884.—This relates to the ap- 
paratus used for cutting and bruising the straw. The cutting 
cylinder and the bruising cylinder are arranged side by side and in 
such positions that the cavings may pass direct fromthe caving 
riddle to the cutting cylinder. A considerable fall is thus pro- 
vided for the straw from the shakers. (Sealed June 24, 1884). 


8216. A. J. Boult, London. (G. W Morris, Brantford, 
Ontario). Thrashing Machines, (8d. 11 Figs.) May 26, 
1884.—This relates to double blast thrashing machines, The con- 
cave is eperated in conjunction with a drum cylinder of the usual 
construction and is formed of reversible bars with a grate inserted 
between each pair of bars. The straw shaker is composed of a 
series of cross slats supported in a longitudinal frame and has an 
inclined bridge formed across the upper surface for the purpose 
of giving the straw a drop shake. The bottom of the jog tray or 
grain carrier, which is arranged below the straw shaker, is closed 
until it reaches a point over the dressing shoe, where it is perforated. 
The straw shaker and jog tray are suspended by slanting spring 
hangersand receive a longitudinal reciprocating motion from a 
double crankshaft. The grain is conveyed by an elevator from 
the dressing shoe into a chamber from which it is carried by a 
worm conveyor into a smutter barrel provided with beaters, the 
teeth of which are set in spiral form so that they carry the grain 
through to the discharge opening. Ordinary straight flat beaters 
are adjustably secured to the arms. The grain is discharged 
upon a finishing sieve where the smut is blown away by the 
action ofafan. The grain may be discharged direct upon the 
finishing sieve without passing through the smutter barrel by 
means of aslide. (Sealed May 22, 1885). 


6759. J. Marshall, Gainsborough. Trussing Straw 
as it is Delivered from Thrashing Machines. [6d. 
83 Figs.) April 24, 1884.—The straw is conducted from the thrash- 
ing machine to the binding or trussing devices by means of a 
hopper in the lower part of which are one or more revolving 
rollers with either smooth, grooved, or ribbed peripheries, the 
rollers serving to carry the straw to the packers. A door the 
whole width of the trussing machine is provided to protect the 
straw from the influence of the wind. (Sealed April 24, 1885). 


HARVESTING MACHINES, 


115. G. P. Barnes, London. Reaping and Mowing 
Machines. (6d. 4 Figs.) January 1, 1884.—The knives are 
pivotted separately upon a knife bar and are connected at their 
backward portions to another knife bar, the two knife bars being 
simultaneously moved in opposite directions by means of cranks 
or eccentrics, so that a combined thrusting and drawing cut is im- 
parted to the knives. The gearing for operating the eccentrics 
from the road wheels is also described. (Sealed December 19, 1884). 


452. A.C. Bamlett, Thirsk. Harvesting Machines. 
(8d. 15 Figs.) January 2, 1884.—In order to provide for the re- 
moval of the sickle, the rocking lever is mounted on a centre 
which is movable, so that the driving end may be drawn back out 
of the sickle eye. The end clip or clips which hold the sickle are 
made of a bridge form, so that the sickle eye can pass beneath as 
the sickle is drawn out. In order that the sheaf may be brought 
into place, so that the band may be put around it in the proper 

sition, a pivotted butting board is provided and carries an end- 

es3 travelling chain fitted with prongs. The starting prongs are 
connected with the starting mechanism by a spring bolt which can 








be shifted to alter the relative positions of these parts, and thus 








to vary the size of the sheaf, or a set of prongs are provided Within 
the receiving cavity, and can be raised to reduce the capacity of 
the cavity. The mechanism for tripping or stopping and starting 
the mechanism is shown in the annexed engraving. The connecy 
ing-rod d having a spring to allow for any over compression of the 
sheaf is attached to a short lever e pivotted at one end to the frame 
and provided at the other end with a roller guided by a cam 
on a spurwheel on the knotter shaft, the cam having a recess 
which comes under the roller when the knotter is thrown out 
of gear. Onthe face of the camwheel is mounted a smaller lever 
j pivotted at its centre, and having a projection at one end which 
comes under the roller. The lever j has a limited movement, and 
is held up in position to allow the projection to come close under 
the roller by an adjustable spring &. The other end of the lever is 





shaped and arranged to come into contact with and actuate a clutch 
arm for throwing the knotter out of gear, When sufficient corn 
has been pressed by the packers against the starting prongs c, 
they are pressed back to the position shown in dotted lines, and 
the roller is drawn down into the recess and against the lever j, 
whose end is thus removed from the clutch arm /, and the clutch 
falls into gear. When the revolution is completed the lever j comes 
against l, and throws the clutch out of year. In the Appleby 
knotter the swinging frame and string placer are dispensed with, 
and asuitable movement is given to the string guide so as to give 
slack to form the knot. A discharging arm carried upon a bracket 
and geared with the binder spindle serves to discharge the bound 
sheaf. (Sealed December 30, 1884). 


642. J. Whitaker and J. E, R. J. Powell, Wrex- 
ham. Machines for Mowing and Reaping. [(d. 5 Fis.) 
January 4, 1884.—The finger bar has securely attached to its end 
a bracket pivotted to a casting carried by a steel plate fixed to the 
framework. A lever is pivotted to the casting, and when one end 
is raised by the ordinary chain, its other end operates a catch 
actuating a stop attached to the bracket so that the outer end of 
the finger bar is raised rather in advance ofthe rear. The operat- 
ing handle may be retained in any fixed position by means of a 
pawl. To allow of the ready removal of the knives, a slide is 
attached tothe bar carrying the knives, and has, at its centre, a 
pin to which is attached one end of the connecting rod by which 
the knives are operated. The end of the connecting rod and of 
the pins are held in position by a U-shaped bar, one side of which 
forms a guide, whilst the other is held fast in a socket in the 
bracket, To enable the driver to raise or lower the points of the 
fingers, a pinion works in connection with a rack on the end of 
the pole shaft, so that by operating the pinion the relative posi- 
tion of the shaft with the fingers and other parts of the machine 
is adjusted, and the height of the fingers is adjusted from back to 
front. (Sealed January 30, 1885). 


821. J. Harrison, Thirsk, Yorks. Harvesting Ma- 
chinery. (8d. 10 Figs.) January 5, 1884.—The discharge 
from the elevators for conveying the grain to the binding table is 
intermittent. In one form the grain is conveyed between two 
travelling aprons, the outer one of which is arranged to swing 
open at the top when sufficient grain has been discnarged upon 
the binding table to form a sheai, it being operated by a cam on 
the knotter shaft or a crank on the needle shaft. In another form 
a series of chains are provided with prongs and swing inwards 
under the table, or the grain may be conveyed between a board 
and an apron, the board taking the place of the inner apron 
in the first arrangement. The corn being cut falls on to 
a platform and is conveyed by an apron to the elevators, 
which are slightly inclined towards the binding table. The grain 
on being discharged from the elevator is pressed forward by 
packers mounted vertically beneath the binding table and actuated 
by cranks at their lower ends, the upper ends protruding alter- 
nately through the binding table. The grain is thus pressed 





against the trip fingers F mounted on a shaft running parallel 
with the needle shaft, and having bearings provided with slots 
to allow it to be drawn in by a short crank or teeth on the needle 
shaft. A crank at the other end of the trip shaft is connected to 
a rocking lever E provided with a projection for the pawl K to 
strike, throwing the knotter ‘out of gear and allowing the driving 
wheel L on the knotter shaft M to run loose. A crank disc O is 
mounted on the shaft M and operates the needle N, and thedriv- 
ing wheel is mounted loosely upon the inner side of the crank 
disc. Thedisc O is formed as a cam on its inner side and acts upon 
a small roller mounted on a stud on the rocking lever E for the 
purpose of holding the trip fingers F. The disc is provided with 
a suitable depression to allow the trip to fall whilst the sheaf is 
being ejected, and with a second depression to allow the lever E 





to rise for rey eye The pawl K is |_-shaped, and is mounted on 
a stud on the disc O and engages with internal teeth of the driving 
wheel, the other end of the pawl being operated by a projection 























ENGINEERING. 





29 











Sept. 18, 1885.] 








lever E. Sufficient grain having been fed, the lever E is 
pote face the connecting rod, crank on the trip shaft and 
fingers F, and its projection releases the pawl K, allowing it to fall 
int gear with the wheel L, and the whole revolves together, causing 
the needle to place the band round the sheaf, the knot to be 
formed by the knotting apparatus, the trip fingers to fall, the 
sheaf to be ejected by discharging arms, and the trip fingers to be 
brought to their normal position so that the projections on the 
Da land on the lever E come in contact, and automatically throw 
Ihe knotting apparatus out of gear, this being performed whilst the 
knotting shaft is making one revolution. The whole of the bind- 
ing mechanism, and the inner apron slide upon timbers P to suit 
long or short corn. The binding mechanism is driven by a pitch 
chain from the packer shaft. (Sealed January 23, 185). 


1471. W. Wilkinson, Bedford. Harvesting Ma- 
chines. [l0d. 12 Figs). January 15, 1884.—The operation of 
the machine is as follows: The grain is conducted towards the 
middle of the knife by means of curved extended blades upon 
the reel, which is rotated by chain gearing mounted on levers so 
arranged that the reel may be shifted vertically or horizontally 
without altering the length of the chain. The cutter is arranged 
in the usual way, the finger bar being of | section. The grain is 
conducted to a platform, and may be assisted in its course by a 
pyramidal roller replacing the top of the ordinary divider. It is 
then conveyed towards the inner part of the machine by means of 
straps and canvas. A drum or cylinder placed over the platform 
at the near side, and having teeth projecting at the bottom part, 
then packs the grain in sheaves against packing levers ready for 
being conducted along a trough by means of a travelling carrier 
delivering the sheaf on to a table at the rear of the machine, and 
started by a quantity of grain of the required size being pressed 
ayainst the levers which operate through a chain and bell-crank to 
let a weight drop, which puts in gear by means of a clutch the 
travelling carrier, which, when it has delivered the sheaf on to 
the compressing table, in returning draws back a switch, and lifts 
a catch allowing a clutch to be forced into gear and operate the 
comp-zesser mechanism. The hooked rods of the compresser 
working in slots in the table are drawn along, and bring the sheaf 
ready to be operated upon by the arm or needle. When the cam 
wheel of the knotting gear is completing its revolution a Jug on it 
operates the clutch fork lever and draws the clutch out of gear. 
On the clutch being again caught by its catch lever, the com- 
pressers are thrown back. The ejectors then deliver the sheaf in 
the usual way. The needle used when binding with string is 
curved ani tubular, and has slots in it to facilitate threading. 
For binding with straw, straw bands are fed under the sheaf and 
pulled up round it by two rods, each having three fingers for 
gripping the band. As the rods are moved upwards by means of 
a crank, they are turned through one and a quarter revolutions, 
and the knot is completed by a spring fork gripping and pulling 
the band under the other part of the knot and along the top of the 
sheaf. The machine may be conrected by a pitchwheel on the 
outer end of the shaft of the camwheel to a similar pitchwheel on 
a thrashing machine for binding up the straw with straw bands. 
(Sealed Murch 24, 1885). 


1696. S. B. Bamford, Uttoxeter, Staff Mowing 
Machines, &c, (6d. 3 Figs.) January 18, 1884.—The object is 
to facilitate the raising of the finger bar carrying the knives of the 
machine. The lifting chain isattached to the short end of a lever 
turning upon a centre on the hinge bar, and the long arm of the 
levers bears upon a swan-necked lever jointed to the hinged shoe 
carrying the finger bar. When the chain is raised, the hinged bar 
turns upon that oneof ite two hinges most distant from the shoe, 
and the finger bar and knife rise from the ground without mate- 
rially changing their inclination to the ground. To support the 
finger bar in a vertical position when travelling, a vertical notch 
is made on the underside of the long arm of the lever on tue 
hinged bar and near itsend, When the finger bar is raised, the 
cross end of the swan nech lever engages with the notch. Ina 
combined mowing and reaping machine the chain is connected 
pons dag ag hinge pin of the joint of the hinged bar. (Sealed 
December 16, 1834). 


2060. J. Howard and E. T. Bedford. 
Sheaf-Binding Harvesting Mac . 2 Figs.) 
January 24, 1884,—The grain platform is inclined, rising from just 
behind the cutter bar, An endless web carried on the inclined 
platform conveys the cut corn direct to the binding table, which 
may be said to be a continuation or extension of the platform, it oc- 
cupying an inclined position at the side of the machine, and pro- 
jecting overthe maiu or driving wheel. The main wheels by this 
arrangement are under and behind the grain platform and binding 
table. A wheel is provided to carry the front of the machine, 
and to permit of its adjustment according to the required height 
of the stubble. (Sealed January 23, 1885). 
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3943. J. Gibson, Forest Mill, Clackmannan. N.B. 
Reaping Machines. [6d. 3 Figs.) February 26, 1884.—The 


knives are carried by an endless band instead of by a reciprocating 
bar, The band is carried by a driving wheel at one side of the 
machine, and over rollers on a semicircular guide at the other 
end of the machine. The band travels in or over fixed cutters in 
proximity to the ground. The upper side of the band clears the 
top of the corn. The band has its cutting edges shaped out of the 
band or rivetted to the band. (Sealed February 17, 1885). 


4686. W. P. Thompson, Liverpool. Machines for 
Harvesting and Binding Grain. (C. Young and D. M. 
Osborne, Auburn, New York, U.S.A.) (6d. 5 Figs.) March 11, 1884. 
—This relates to mounting harvesting machines, provided with 
means for raising and lowering the main frame, with respect to the 
whe. ls, temporarily upon truck wheels standing at right angles to 
the main or road wheels, so that the machines may be conve- 
niently transported from place to place and carried endwise 
through gates and other narrow passages. Referring to the illus- 
tration, the main road wheel B is mounted upon a horizontal axis 
having its ends fixed within pinions D arranged to travel within 








slotted upright rack plates E bolted to the main frame, so that 
when the wheel B rests upon the ground, the main frame can be 
elevated or depressed by rotating the axle in the required direc- 
tion, The axle is provided with a sprocket wheel from which an 
endless chain G extends round a second sprocket wheel mounted 
on a shaft provided at its outer end with a wheel I constructed 
with holes or sockets to receive an operating lever, and witha 
Series of ratchet teeth to engage with a locking pawl. The body 
is first raised to allow the truck wheels to pass under it, and is 








then lowered until the body rests on the truck wheels, and the 


wheel B is raised from the ground. (Sealed June 20, 1884). 


5428, H. H. Lake, London. (S. Johnston, Brockport, 
New York, U.S.A.) Reaping or Harvesting Machines. 
(6d. 3 Figs.) March 25, 1884.—The object is to simplify the con- 
struction of the harvester rake mechanism, to increase its strength, 
and to protect the cams and switch mechanism from clogging. 
A cam groove I is provided round the circumference of the hollow 
standard A and extends to its full height. The hollow standard 
is also provided with an auxiliary camway which is adapted to 
cause the rake to move horizontally for a greater length of 
time than usual when at its lowest position. The two cam 
grooves are connected together by means of switches M, one being 
provided with an extension by which the switch is closed whea 
the roller running in the auxiliary grooves comes in contact with 
the extension and the other falling back by gravity or by a spring, 
and closing the auxiliary groove, completing the main camway I 
as soon as the roller K has entered it after passing out of the 








auxiliary camway. The cap or hood C is pivotted on a pin at the 
top of the standard and covers the camways; its top is provided 
with supports D to which the rake arms are pivotted and its 
bottom with teeth, so that it may be driven from the shaft H. 
As the hood is rotated, it carries the rake arms E with it, and 
by means of the arms J the rollers K around in the cam grooves 
If', AtI all the rollers K run up until the switch with the exten- 
sion is raised by means of the projection T on the hood striking 
an arm S, withdrawing an arm and thus allowing the rock shaft to 
which the switch is secured to be rotated. The next roller then 
passes under the switch into the’ auxiliary groove, whereby the 
rake arm rises at a later period. As the roller rises in the 
auxiliary groove it strikes the extension of the switch, and auto- 
matically closes it before the next roller comes into action, and 
as the roller still ascends it raises the other switch and passes 
again into the main camway, the paw! again falling back into place. 
(Sealed July 1, 1834). 


8439. W. M‘I. Cranston, London. (W. A. Wood Mowing 
and Reaping Machine Company, Hoosick Falls, New York, 
U.S.A.) Knotting and bt om Mechanism for Strin 
Binder Harvesting Machines. [6d. 12 Figs.) May 30, 
1884.—The bracket A is secured to the frame of the machine so as 
to put the pinion B, fitted on a sleeve passing through the bracket, 
in the path of the quadrant gear by which it is operated. The 
pinion is connected to the central shaft by a coiled spring, one 
end of which is secured to the pinion, and the other end of which 
engages against a wing G of a cap secured to the shaft D. The 
wing G has its outer surface eccentric, and formed so as to abut 
against a fixed stop. The lower end of the sleeve has a curved 
and pointed arm J, the point being curved upwards slightly above 
the level of a lip-plate K projecting from a strap L on which the 
string is first laid by the grasping device described in Specification 
4076 of 1879. The arm J has a hook M projecting from its upper 
edge, the back portion of the hook dying down until it is level 
with the bottom of the lip-plate K, where a shoulder is formed to 
pass under the lip-plate. The inside surface of the arm J is 
hollowed, and forms a recess between itself and the shank N. The 
gripper Q is a curved piece of metal formed from the shank R 
rigidly attached to the shaft D, and its point abuts against the 
point of an inclined or undercut hook P on the lower side of the 
arm J. The upper face of the arm J is recessed, and when the first 





motion of the knotting is being performed the arm in moving 
round allows the plate K to engage with the recess somewhat 
freely, when a further movement of the arm clears the lip-plate 
until a reverse motion of the arm takes place. During the rota- 
tion of the knotter, when the first wrap of the string is complete, 
the string passes under the nosepiece S on the back of the bracket, 
which it forces into a recess in the upper surface of the arm J, 
against the edge of which, when released, the string abuts. During 
this first movement of the arm J the wing G has been brought 
round until its outer surface comes against the stop, and the 
quadrant still moving, causes the pinion to rotate a little farther 
and carry the sleeve and arm J so as to move the hook P from the 
gripper for a portion of the string to enter between them, the 
quadrant then completing its stroke in that direetion. The 
helical spring returns the arms J when the quadrant commences 
its back travel, so that the string is retained. The quadrant 
enforcing the continued back travel of the pinion causes the loop 
to slide along the arm J and gripper to remove it from them, the 
hook P carrying that portion of the string which it holds through 
the loop and forming the knot, which is drawn tight ; a portion of 
the string is at that instant placed within the grasping device, the 
portion previously held being released. The exposed portion of 
the string next the knot is at the same time cut and the sheaf 
forcibly removed, the loop of the knot being torn away. (Accepted 
March 24, 1885). 


8440. W. M‘I. Cranston and T. Culpin, London. 
Reaping Machines. (6d. 5 Figs.) May 30, 1884.—The 
frames are constructed in a single casting with cylindrical cham- 
bers on either side for containing the gearing, crank arm, and axle. 
The frame and gearing are suspended from, and are capable of 
being moved in acircular direction round the axle, and can be 
fixed atany desired position. The crank arm forms the bearing 
for the second motion gear. Referring to the illustration, the 
main driving wheel is mounted loosely on the axle B, and carries 
pawls gearing with a ratchet wheel C on the axle while the ma- 
chine is at work. The ratchet wheels form part of a casting D 
flanged at its outer periphery. Between the flanges is a loose 
fitting collar F which forms a handwheel for throwing the pawls 
out of gear by means of a boss turning on the main axle, pea porn 
necting two arms from the collar, the arms embracing the ratchet 
wheel and the boss carrying a plate provided with two projections 
for raising the pawls. Qutside the casting on the main axle is a 





collar K forming of acollar L supporting the crank axle M 
from the main axle forming a centre from which the collar Lcan 
move in a circular direction when the hand lever N is lifted to 
raise the working mechanism to suit the height of cut. A portion 
of the socket plate has a bolt passing through it, and the outer 
end of the bolt works ina segmental slot formed in a partition 
plate P forming part of the casting within which on either side 
chambers are formed for containing the gear. A pinion on the 








shaft M gears with the inner teeth of the casting D, and the wheel 
R on the shaft M within one of the cylindrical chambers gears 
with a pinion 8 within a cylindrical portion of the casting, and 
mounted on an axle passing through the partition, and carrying a 
bevel wheel for operating the connecting rod and cutters, the 
sockets all being in one piece with the casting. (Sealed May 29, 
1885). 

8944. L. A. Couteau, Leouville, France. Reaping 
and Mowing Machines. [4d. 3 Figs.) June 13, 1884.—A 
small reservoir of water is placed upon the frame, and communi- 
cates with the bar, upon which the cutting blades are fixed by 
means of a tube fitted with a junction jointed in such a manner 
as toenable the bar to be raised, and also with atap. The bar, 
instead of being hollow, may have its surface grooved for distri- 
buting the water. (Sealed June 2, 1885). 


9203. J. Howard and G. Gibbs, Bedford. Reaping 
Machines. [8d. 4 Figs.] June 19, 1884.—The frame A is con- 
structed so as toinclose the main or driving wheel B and carry 
the bearings for bothends of the main axle C, and the bearings for 
both ends of the fir-t motion pinion axle D. Bearings or supports 
are thus provided at both ends of each of the axles. The platform 
E is hinged to the main frame and forms a base or founda- 
tion for the raking and cutting mechanism. The platform 
is provided with a double-hinged connection in front for the 
draught pole, and with a similar connection at one side for the 
grain platform. This enables the parts to be turned up when 
travelling. The height of the cutis regulated by means of a worm 
H gearing with a wormwheel, on the back of which is a pinion 
gearing with a rack jointed to the gear platform ; the wormwheel 
being mounted on a shaft supported in a bearing carried by the 
main frame. The regulation of the height of cut on the graiu side 























of the machine may be effected by any convenient means. The 
rakes are automatically controlled by means of a barrel J, upon 
which are formed a number of projections arranged to act upon a 
lever, so that the number of rakes, which are either to sweep or to 
clear the platform at each revolution of the rake shaft, can be de- 
termined by altering the position of the lever relatively to the pro- 
jections. The general arrangement of the cam Nand switch O for 
determining the path of the rakes is similar to that described in 
Specificvtion 3545 of 1875, the rake being capable of adju-tment in 
such manner that each alternate rake will sweep the platform, or 
all the rakes will rise above the platform. By the present im- 
provements, the machine is adapted to work eitherin this manner, 
or its action can be adjusted according to the controlling me- 
chanism, which is so applied that the machine can without loss of 
time be worked as an ordinary self-delivering reaper without 
the use of the controllable mechanism. (Sealed June 19, 1885). 


9475. J. Hornsby and J. Innocent, Grantham. 
Harvesting Machinery. (6d. 6 Figs.) June 27, 1884.— 
The heads of grain of the uncut crop are brought towards the 
cutters by a reel, and as the crop is cut it fallson a travelling 
apron made in two or more parts, that part of the apron next to 
the cutters travelling at a quicker speed than the apron carrying 
the head ends of the crop. In order to adjust the machine to cut 
the crop at the required height, two quadrant-shaped brackets are 
fixed to the gewr frame, and_have teeth on one side gearing with 
pinions, one of which is fixed to the end of the axle that passes 
through the main driver wheel. By means of a handle and worm 
gearing, the pinions and main axle are rotated and thus raise or 
lower the quadrant with the gearing frame. The rod operating 
the gearing is jointed to the axis of the worm, and the worm 
brackets are guided independently of the rod. (Sealed June 19, 
1885). 


9908. M. Jenkinson, Grantham. Reaping and 
Binding Machines. (6d. 4 Fiys.)] July 8, 1884.—The plat- 
form a of the machine is fixed to the finger bar and is supported 
by ordinary wheels cd and the driving wheel e, which is in ad- 
vance of the platform. The bed of the platform is formed as an 
endless traveiling web provided with trarsverse bars on its outer 
side which act to keep the web extended and assist to carry the 
cut crop forward to the binding mechinism. The endless web 
is connected at its edges to chains which pass over the pulleys f 
and over three rollers; one being on that side of the machine 
next the standing crop, a second being under or nearly under the 
wheels f, and a third i being on the binder side of the machine 
and at such an elevation as to enable the web to carry the cut 
crop sufficiently high to deliver it to sheaf platform j. Internal 
teeth on the driving wheel e operate a pinion on the shaft k, 
operating by bevel gearing a shaft m on which is fixed a chain 
wheel from which an endless chain passes to a chain wheel fixed 
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on the axis of the roller i. At the upper part of the 


gece jis 
a short endless web o carried by guide rollers mounte 


on a frame 











adjustable to various angles to suit either long or short staple. 
(Sealed June 2, 1885). 


9967. J. Howard and E. T. Bousfield, Bedford. 
Sheaf-Binding and Machines. [6d. 8 Figs.) 
July 9, 1884.—The binding mechanism is started by the pressure 
of the straw upon the packer A behind the sheaf when a sufficient 
quantity of straw has accumulated, the packer being hinged upon 
a tension lever E. Instead of driving the knife by a rocking 
lever, as described in Specification 4092 of 1881, the main 
spurwheel G is placed on the outside of the main driving wheel 
H, and the pitman is driven from a crank I keyed to an inclined 
shaft driven by bevel gearing, the binding mechanism being 
driven from a separate horizontal shaft from the same bevel 
wheel. The sheaf carrier is constructed to carry the required 
number of sheaves, and can be held in ition for receiving the 
sheaves by the driver by means of a cord so as to arrest the auto- 
matic discharge of the sheaves. The aut tic di t of the 














sheaf carrier is effected from the binding mechanism by means of 
a ratchet and pawl, and a trip! piece that operates a trip catch 
which engages with an arm or extension of the sheaf carrier. One 
side of the frame of the sheaf carrier L is pivotted on the frame of 
the binder M, and its tail end engages with a pawl N, and holds the 
carrier in position for receiving the sheaves as they fall from the 
binder. The catchis operated by a trip piece having lugs attached to 
aratchet wheel P. The wheel P is moved forward each time a sheaf 
is bound, and operates the pawl after so many sheaves have been 
bound. The catch can be pulled out of disengagement to discharge 
at any time by acord S under the control of the driver. The 
binder arm instead of being rigidly attached to its spindle fits into 
a sheath which forms the compressor, and is held in its normal 
position by a spring. When the arm moves forward its point 
meets a stop, the shaft and compressor being moved forward 
further to compress the sheaf, (Sealed February 24, 1885). 


4116. T. H. Ramsden, Leeds. Horse Rakes. [6d. 
3 Figs.) February 29, 1884.—The gathering teeth fall to the 
ground frontwards, and are individually hinged to the axle. The 
delivery teeth are carried by a bearing bar some distance behind 
the axle. Middle teeth are also hinged alternately on the same 
rod with the delivery teeth. The hay from the gathering teeth 
is pushed up the incline of the teeth until it passes over the 
middle teeth into the receptacle formed by the delivery teeth, 
which when full are released and fall to the ground by their own 
weight andempty themselves. The delivery teeth in falling raise 
the middle teeth to check the ascending hay during discharging. 
(Sealed November 28, 1884). 


4485. E. C. Blackstone, Stamford, Linc. Haymakers. 
(6d. 5 Figs.] March 6, 1884.—The fork or tine barsare arranged 
diagonally to the axle in such a manner that they will follow one 
another into action. The action of the machine will thus be con- 
tinuous and the grass will be taken up gradually and be more 
lightly distributed. (Sealed February 24, 1885). 


4509. H. Lander, Mere, Wilts. Hay Collectors. 
(6d. 2 Figs.) March 7, 1884.—A number of wires or rods are 
arranged to form a cage round the rake drum so that the teeth 
of the drum as they revolve pass between the wires or rods. This 
prevents the wind from blowing the hay back into the machine, 
and allows the collector to work in heavy crops. (Sealed December 
9, 1884). 

7064. T. H. Ramsden, Leeds. Horse Rakes. (6d. 
2 Fias.] May 1, 1884.—The horse rake is provided with a deliver- 
ing trough opening in two parts. The hinder part of the trough 
is hung on pivots and is counterbalanced, The front part is 
fixed to the frame. The hay collected by the gathering teeth 
is assisted by an elevator belt with projecting teeth into the de- 
livery trough, which, when filled, is emptied by the driver causing 
the movable part of the trough to rise and make a partial revolu- 
tion on its pivots. (Sealed February 6, 1885). 


CULTIVATING IMPLEMENTS. 


1090. J. Woods, Wells, Norfolk. Manufacture of 
Plough Breasts. [6d. 4 Figs.) January 9, 1884.—The tail or 
hind ends of the plough breast draws under the furrow slice in- 
stead of laying back or standing square. The breast towards its 
hinder part is formed with openings, and at its hinder part is pro- 
vided with two horn-shaped extensions which aid in pulverising 
thesoil by acting on its under surface. (Sealed September 2, 1884). 


2025. J. Searby and T. Howe, Rotherham, Yorks. 
Plough Heads. (4d. 1 Fig.) January 24, 1884.—The back 
part of the head is extended so as to form a support for the tail 
piece and a stay forthe beam. The two tail pieces and the beam 
are firmly bolted together by bolts passing through the extension. 
(Sealed January 20, 1885). 

2683. J. Howard and H. W. Gibbs, Bedford. 
Ploughs. (8d. 20 Figs.] February 4, 1884.—This relates to 
means for maintaining the verticality of the plough body irrespec- 
tive of the depth of furrow being ploughed, and consists in pro- 
viding the fore carriage with an arched axle-tree to receive an 
adjustable sliding block or bracket piece with a gauge plate on 
which the forward end of the plough beam bears. (Sealed Feb- 
ruary 6, 1885). 

2622. W.C. Morton, Warwick. Steam and other 
Ploughs. [6d. 3 Figs.) February 6, 1884.—The share is 


fixed by rivets between two quadrant plates projecting backwards, 
and strengthened at the front by a crossbar having pivotted to it 
the advance knife having an arm for connection to the main at- 
tachment bar, to which the motive power is applied, and also a 


various shares, and to lift the share out of the ground from its 
work, The depth ofthe cutter in the ground is regulated by a 
friction wheel. A chain attached to the engine lifts the whole of 
the shares at once. (Sealed February 6, 1885). 


3450. A.M. Clark, London. (V. Wood, Peru, Indiana, 
U.S.A) Attachments for Ploughs. [6d. 5 Figs.) Feb- 
ruary 16, 1884.—The plough is provided with a rake or harrow 
attachment adjustably connected tothe plough, so that it can be 
raised or lowered with relation thereto. The attachments !consist 
of a rod having oblique tooth sockets or perforations, and a bent 
slotted portion or extremity attached to the plough standard. A 
slotted eye-piece is arranged midway upon the rod, and is adjust- 
ably attached to the mould board. The harrow teeth are adjust- 
ably secured in the oblique sockets or perforations, so that the rod 
and teeth may be elevated together, or the teeth receive indepen- 
dent vertical adjustment. The teeth have both an outward and a 
backward inclination. (Sealed February 8, 1885). 


6853. A. e, London. (4. S. Massey, Madras). 
Ploughs. [id. 7 Figs.) April 26, 1884,—The beam of the 
plough is made tubular, and to it is fitted a cast-iron frame, to 
which are secured by rivets the slade or soleplate, the share, and 
the breast, the rivets being capable of easy removal when either 
of the attached parts requires to be renewed. The beam is bent up 
nearly at right angles at the rear end to form a stilt for the 
handles. The upper part of the plough frame is grooved to receive 
the beam, and is curved to correspond with the beam. The 
draught hook is secured by a clip attachment to the forward 
end of the beam, and is adjustable thereon. (Sealed August 1, 


1884). 
9588. J, Coulson and W. A. Todd, Stamford, Linc. 
Ploughs. [6d. 4 Figs.) June 30, 1884.—An extra cutter or 


coulter is fitted on the right-hand side of the beam, and consider- 
ably in advance of the ordinary coulter fitted to the left-hand 
side. The breast is made about one-fourth the length of the ordi- 
nary breast, and is higher than usual, A rotary dished wheel is 
mounted behind the breast, of which it practically forms a con- 
tinuation, and has spikes attached to its circumference, (Accepted 
May 15, 1885). 


9852. H. J. Haddan, London. (Rf. Sack, Plagwitz- 
Leipzig). Ploughs. (6d. 6 Figs.) July 7, 1884.—In ploughs 
in which the share is made of steel and the base of cast iron, the 
great friction occasioned by passing through the furrows is trans- 
ferred to the middle plate, which is strengthened, but gradually 
becomes thinner at the parts where the pressure decreases. The 
upper plate is reduced in thickness towards the top. The lowest 
blade is the thickest, and has a rib on its back parallel with the 
cutting edge. (Sealed June 23, 1885). 


9294. J. and J. Broad, Ashford, Kent. Machine for 
Ploughing, Harrowing, and . (6d. 2 Figs.) 
June 21, 1884.—The leading end of the machine comprisesa drum 
or cylinder fitted with a series of blades or knives which in re- 
volving perform the functions of a plough. Behind this cylinder 
are two other cylinders on which are mounted a series of spikes 
corresponding with those of an ordinary harrow, the direction of 
motion of these two cylinders being reversed. At the rear of the 
machine is another cylinder carrying a series of cutters for scari- 
fying the soil. The framing is jointed together, and the cylinders 
are driven by chain gearing from driving wheels, (Sealed June 
12, 1885). 

4631. J. Edmonds and W. H. Jefferis, Henbury, 
Glouc. Anchors for Steam Cultivation. (6d. 4 Figs.) 
March 10, 1884.—The object is to effect the automatic adjustment 
or movement of the anchor, which serves as an adjustable guide 
for the rope which operates the plough, after each traverse of the 
plough. Referring to the illustration, each movable anchor is 
provided with a pulley B for the operating rope, and with a drum 
C for a rope leading to a fixed anchor. On the shaft of the pulley 
B is a crank disc f, the connecting rod of which is attached to a 
lever h mounted loose on the shaft of the drumC, This lever 





carries a pawl engaging with a ratchet wheel fast on the shaft. It 
will thus be seen that as the pulley B is operated by the rope, the 
drum C will be rotated, and the anchor drawn towards the fixed 
anchor. The crank dise is connected to the shaft by a clutch 
device which allows the shaft to rotate in one direction without 
the crank dise. By this arrangement the anchor is fed forward 
when the plough is moving away from it. The feed of the anchor 
is odtuiel by varying the point of connection of the rod g tothe 
lever h. The wheels of the anchor are provided with deep flanges 
to enterthe ground. (Sealed January 6, 1885). 


7734. C. Barker, Thetford, Norfolk. Revolving 
Fork or Harrow. (6d. 17 Figs.) May 15, 1884.—This con- 
sists in so constructing the fork or harrow that when held at an 
angle to the ground and direction of travel of the plough, and the 
plough is drawn forward, the frame of the fork or harrow will 
revolve, and the teeth or prongs thereof will fork out the grass 
from the furrow being ploughed into the furrow which has just 
been ploughed, or when held nearly horizontal will harrow or level 
each furrow as it is ploughed. The harrow is attached to the 
plough in such a manner as toallow the frame with teeth or prongs 
to rise and fall, and so automatically adjust itself to the uneven- 
ness of the land ploughed. (Sealed January 27, 1885). 


8363. T. Girfitt, Bedford. Fixing Harrow Teeth. 
(4d. 2 Figs,|—The topof each tooth is bent over or cranked square, 
and a hole is formed in the bent-over end allowing a bolt to pass 
through it and the crossbars, and be firmly secured by a nut. 
(Sealed May 26, 1885). 


8903. E. K. Stanford and E. Button, Colchester, 
Essex. Revolving Harrows or Land Pulverisers. 
(6d. 7 Figs.) June 12, 1884.—The tines of the spiked rollers of 
revolving harrows are curved in form, being bent in the direction 
of the circumference of tue rollers with their points radially in ad- 
vance of their roots with respect to the direction in which the 
rollers revolve, and to such a curve that the tines entering the 
soil penetrate it without compressing it. This relates also to 
the framework used when the implement is not hung upon a 
cultivator frame, the arrangement being such that the haulage 
has a tendency to lift the rear end of the machine and so raise the 
spiked rollers clear of the land. (Sealed June 16, 1885). 


9913. I. Wilderspin, St.Ives, Corn. Harrows. [6d. 
5 Figs.) July 8, 1884.—The harrow isreversible and has double 
pointed tines projecting unequal distances above and below the 
frame, so that either side may be used. Each section of the harrow 
is composed of two parts connected together by sage rovided 
with locking keys or pins. The sections may be made either 
rigid or flexible. (Sealed July 7, 1885). 


3253. S. Mason and A. Hill, Leicester. Horse and 
Steam Hoes. (4d. 1 Fig.) February 14, 1885.—The hoe stems 


and are carried in sockets of slide clips or holders on the frame 
bars. The knives or cutters are secured to the stems or standards 
bya movable clip and a bolt and nut. The frame is so arranged 
that by means of sliding bars and clips, it can be expanded orcon- 
tracted tosuit the width of cropping. (Sealed March 6, 1885), 


8808. A. Dyball and A. Payne, West Ra: 
Norfolk. Horse Hoes for Hoe 1d Turnips, &. [4a’ 
10 Figs.] June 10, 1884.—The points of the hoes enter grooves or 


recesses in the sides of circular revolving shields. The hoes are 
secured to the frame, and the stems which carry the revolving 
shield plates are secured to the stems of the hoes by adjustable 
bosses formed in two parts joined by a bolt having an eye at one 
end for the hoestem anda nut on the screwed end. The depth 
to which the hoes are allowed to cut can be adjusted without 
stopping the machine, (Sealed April 17, 1885). 


3745. A. Achurch, Great Stukeley, Hunts. Ma- 
chines for Trenching Land for Draiaing oses, 
(Sd. 7 Figs.) February 22, 1884.—The soil when cut is con- 
ducted upwards, and is discharged on to the side or sides of the 
trench. The cutters are arranged so that they can be adjusted to 
any required height to give any required rise or fall to the depth 
ofthe trench. The illustration shows one form of machine con- 
structed according to this invention. The cutters e fare of cast 
steel curved so as to form a kind of scoop, and provided at their 
back with a conduit, which directs and deposits the soil on to the 
sides of the trench. The cutters e f are mounted on beams c d, and 








are arranged so that the cutter e cuts at a less depth than the 
cutter f. The armsecdare pivotted to the frame @ and are at- 
tached to chains & passing round drums / mounted on a shaft, on 
which is fixed a chainwheel; a chain uv passes around this wheel 
and around achainwheel fixed on one end of a drum mounted 
loosely on a shaft p, and on which is wound a short length of rope 
r coming from the engine, and by which the machine is drawn 
along. Thedrum on the shaft p is operated by worm gearing 1, 
and this acts to raise or lower the cutters ef, The wormwheel is 
engaged with the drum by means of a sliding clutch. The machine 
is steered by worm gearing h. (Sealed April 24, 1885). 


FARMYARD IMPLEMENTS. 


7366. E, and H. Roberts, Northampton. Hay and 
Straw Elevators. [6d. 3 Figs.) May 7, 1884.—In order to 
prevent the winding gear being overwound when folding or un- 
folding the elevator, lugs or projections are formed on both the 
pole wheel and a disc wheel on the first motion shaft. A double 
ended lever operates upon both sets of lugs or projections, and its 
action is controlled by a spring. (Sealed September 5, 1884). 


9817. W. Hornsby and R. Edwards, Grantham. 
Folding Elevators for Hay, Straw, &c. [id. 2 Fiys.} 
July 7, 1884.—The top parts of the folding trough, instead of 
being directly hinged together, are both pivotted to a link, which 
may be continued downwards past the lower parts of the trough, 
A bolt fitted through the lower parts of the trough may pass 
through the link. (Sealed July 7, 1885). 


5748. E. Cory, London. Portable Silos. [6d. 2 Figs.) 
March 31, 1884.—The silo is constructed in barrel form with ver- 
tical staves of wood which may be tongued and grooved. These 
staves are drawn tightly together by iron bands provided with 
suitable tightening appliances. The bottom of the silo is formed 
of concrete, puddled clay, or wood, and the roof of waterproof 
canvas shaped like a tent, the canvas being held to the silo by an 
iron band. (Sealed January 23, 1885). 


1944. D. B. Chatterton, Chester. Pressing and Pre- 
se Green Crops. (6d. 10 Figs.| January 3, 1884.— 
Iron uprights bedded in concrete below the floor of the silo are con- 
tinued upwards above the walls. The cover of the silo is formed 
of planks with caulked groove and tongue joints and with felt 
edges to exclude air. The planks are secured to the bottom 
flanges of horizontal iron girders sliding up and down on the up- 
rights to which they can be secured at any point. Two transverse 
pressing girders are bolted to the top of the horizontal girders, and 
can also be secured in any position on the uprights. The cover is 
raised or lowered by hydraulic jacks attached to the uprights, and 
is provided with angle irons at its edges to form channels for 
rainwater leading to telescopic spouts. (Sealed September 19, 1884). 


1201. J. Rutherford and W. Lambert, Langholm, 
Dumfries. Combined Corn Crusher and Chaff 
Cutter, &c. (6d. 2 Figs.) January 11, 1884.—The main fram- 
ing of the machine is similar to that of an ordinary chaff-cutter. 
The periphery of the large wheel carrying the chaff-cutters is made 
broad, and either plain or fluted so as to act as the main crushing 
or grinding roll of a grain reducing mill in conjunction with a 
segmental hinged breast cutting plate set and adjusted between 
side cheeks. The machine may be made“to carry and drive, by 
means of bevel gearing fromythe same first motion shaft, an 
ordinary construction of oil cake breaking or crushing machine. 
(Sealed January 27, 1885). 


2553. J. Woosey, Cardiff. Tip Wagons. [6d. 4 Figs.) 
February 1, 1884.—The fore springs of a four-wheeled wagon 
have tkeir rear ends free to move in their bearings, so that accord- 
ingly as the wagon is loaded the rear ends of the springs are, as 
they yield to the weight, projected backwards, and the tail 
of the wagon is allowed to become correspondingly lowered, and 
the body inclined backwards, By this means the effort required 
for tipping is reduced. The front of the body is supported by a 
bogie carriage. The axle of the hind wheels is made square in 
section below the springs which are rigidly secured thereto. It is 
caused to partially rotate, as the body is tipped, in the bosses 
of the wheels and in bearings carried below the axle casing. The 
body may be tipped by means of chains secured to the rear of the 
body and passing over pulleys, and attached to the traces of 
the harness so that bya forward movement of the horse the body 
is tipped. (Sealed January 23, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Gas AT Paris.—The Parisian Company for Lighting and 
Heating by Gas has announced a dividend at the rate of 
304 per cent. upon its share capital for 1884. The corre- 
sponding dividend for 1883 was at the still higher rate of 








second arm or lifting lever serving a3 a connection between the 


or standardsare made oftubular iron or steel, or of round bars, 





31 per cent, 
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fastened to the brackets N, which can be raised or 

THE STETEFELDT FURNACE. lowered by the nuts P, so as to bring them into 

By T. Ea.Eston, Ph. D. ' more or less close contact with the screen F. The 

Tue Stetefeldt furnace which is used in the | blades distribute the pulp over the screens evenly. 
tern States for roasting silver ores, is composed | The frame E is kept in motion by a cone pulley, 
jen haft B, heated by a fireplace G, the flue of which | and is so arranged that it can be made to take any 
poppers carries off the waste gases and the dust, is | motion that it is desirable to give it. The usual 
ito heated by a fireplace E. The object of the | velocity is between 20 and 60 strokes per minute. 
f vols is to roast and at the same time chlorurise | By changing the distance between the screens and 
ily ores. To do this the ore is generally crushed | the velocity of the movement, any desired amount 
7 poe ass a 40 or 30 meshsieve. This ore, mixed | of ore can be delivered in the furnace with the 
with ns oom quantity of salt, is delivered into a | greatest regularity. The ore falls into the shaft B 
ca er, and then mechanically discharged into the (Fig. 1), where it meets the ascending gases from 
chain apparatus (Fig. 2), which consists of an the two fireplaces G on each side of it. The gases 
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iron hopper A, placed on the top of the furnace, | enter the shaft by means of an opening 0. Into 
provided with a draw valve B, which is always open | this same opening a channel M enters, which is 
when the furnace is in operation. Above this is| connected with the outside air by means of two 
another cone, on the top of which is a cast-iron grate | openings one above and one below, which can be 
C ; on the top of this is a screen made of steel plate | opened as much or as little as desired to admit the 


height, but when the ores are very base, or a large 
output must be had from a single furnace, it is 
made as high as 48 ft. It is usually 4 ft. to 5 ft. 
square. In some of the largest furnaces it has been 
made as large as 6 ft. square. It is built of two 
8in. brick walls, with a space of 3in. between 
them. This space, in order to prevent a loss of 
heat, is filled in with ashes or sand. This construc- 
tion is an advantageous one, for when from any 
cause the fire gets low for a short time, a certain 
amount of heat is given out from the walls and keeps 
up for a short time the uniformity of the tempera- 
ture, leaving a certain interval to apply the remedy. 
The ore passing through the shaft falls into the 
hopper C below, which is closed by a valve N, and 
from this is discharged into the ore cars, and carried 
to the cooling floor where it is left red-hot for 
twelve hours.* This always increases the chlorura- 
tion, and in some ores this increase may amount to 
as much as 45 per cent. In general the increase is 
from 5 to 20 per cent. It is desirable to have the 
temperature of the furnace as high as possible with- 
out sintering the ores. It is necessary that this 
temperature should be kept constant. In order to 
know exactly what is going on in the furnace, assays 
must be made for each working shift. 

The gases and the dust which is carried with them 
are discharged into the flue H, in which there are a 
series of openings S to clean the flue when necessary, 
which, with some ores, is as often as once each 
week. At E there is a supplementary fireplace 
with openings O and Minto the flue. The flame of 
this fireplace descends through the chamber P R, 
and is used for completing the chloruration of the 
dust, which passes down into the chamber D, where 
it is collected in hoppers, and is discharged in the 
same manner as it is from the shaft. The small 
furnaces when first constructed were discharged 
by hand, but with the large-sized furnaces now built 
that is inconvenient, and the hoppers are now always 

ut in. 

' Formerly the flue at the top of the shaft became 
so incrusted with the charge as to impede the 
draught and materially reduce the efficiency of the 
furnace ; this has been entirely overcome by intro- 
ducing doors so that the furnace may be cleaned 
while in operation. The amount of dust passing 
down the fiue H to be roasted by the auxiliary fire 
E will vary with the quantity of ore treated in 
twenty-four hours. When the draught is strong, 
and the capacity of the furnace large, fully half the 
ore passes over into the flue. Of this amount about 
80 per cent. lodges in the first hopper of the dust 
chambers ; the rest is carried beyond. The 
greater the amount of ore treated the less the 
dust. It will usually vary between 30 and 50 per 
cent. The dust chambers are not discharged fre- 
quently, and the last ones are often left for a week. 
Being thus piled up and at a high temperature, the 
same effect is produced as on the cooling floor, so 
that it has the full benefit of the extra chloruration. 

From the ‘dust chambers the gases pass through 
a chimney which should be from 50 ft. to100 ft. 
above the top of the shaft. For small furnaces the 
horizontal section of the chimney is generally 
4 ft. square ; for very large ones 5 ft. The best 
disposition is to build the furnace at the bottom of 
a valley or caiion with a flue leading up toa chimney 
on the top of a hill. 

The draught is regulated by a damper at the 
end of the dust chambers which diminishes the 
size of the flue leading to the chimney. The amount 
of ore which will fall through a given distance may 
be very materially diminished by increasing the 
draught as it rises against the falling particles. 
More dust in this case will pass over into the flues. 
It is necessary to ascertain what quantity of air is 
best suited to the treatment of any ore and then 
maintain it. If there is not enough, which may be 
caused by obstructions in the flues or cracks in the 
furnace, the ore will not be sufficiently acted on, 
especially in the shaft. The chloruration will con- 


punched with holes 3 mm. in diameter or larger, as | necessary quantity of air for perfect combustion of | sequently be low. If there is too much there is 
close together as possible. Above the screen is a | the gases. The air for the fireplaces is supplied by | danger of the flues becoming choked, as well as of 
wrought-iron frame E, to the bottom of which a | a door in the ash-pit in which there is also a damper | the ore being imperfectly roasted. As there are 
coarse screen F of heavy wire is placed. This | to allow of admitting more or less of it. Atthe|doors for observation in all parts of the furnace 


frame with its screen rests on friction rollers G, | level of the opening O on each of the other sides of | any change may be seen at once, its cause ascer- 
rotating on brackets H, which can be raised or | the shaft, there is a door P, which is made both in | tained, and the remedy applied. 


lowered by means of set screws so as to have any | the shaft B and flue H to allow of watching the 

desired distance between the punched screen D and | progress of the operation, and below these, both in 
| shaft and flue, are two other doors R, whose lower | contain more or less base metals, and are conse- 

shaft which is connected with the shaft M, which | side slopes towards the bottom of the furnace and 

moves the frame E, but as the oscillating motion | allows of admitting tools to scrape the walls when 


the wire one F. The bracket K carries an eccentric 


would not always be sufficient to force the ore | the ore becomes attached to them. 


through the two screens, stationary blades O are! The shaft is usually from 30 ft. to 35 ft. in 








The capacity of a Stetefeldt furnace varies very 
greatly with different kinds of ore, according as they 


quently more or less difficult to roast. It may vary 
from single or double, to triple, according as the ore 








* Trans, Am, Inst. Min, Eng., vol. xii. 
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contains less sulphur. It also varies slightly with 
the position of the furnace with regard to its 
chimney, so that the draught may be greater or less. 
What can be absolutely obtained from a given 
furnace with the most favourable conditions of ore 
and draught has not yet been determined. At the 
Ontario Mill, Utah, as much as 65 tons have been 
roasted experimentally in one furnace in twenty- 
four hours, and at the Northern Belle, Nevada, their 
usual output is about 55 tons every twenty-four 
hours, but as much as 70 tons have been put through 
in the last-named mill. When the maximum is 
reached, it will also be with ores containing little 
sulphur. In the last case the ores were almost 
entirely oxidised, the gangue being oxides of iron 
and manganese, while at the Lexington Mill, Mon- 
tana, the ore is compact pyrites with zinc blende 
and galena, and only 30 tons can be roasted in the 
same-sized furnace in 24 hours. Most of the fur- 
naces, however, are limited in their capacity by the 
output of their stamp mills, which is very often 
much below the capacity of the furnace. 

When the roasting is properly done, the very 
short time which the ore comes in contact with 
the fire is a great advantage, so far as the loss in 
silver is concerned. The amount of silver lost in 
roasting is very much larger than is generally sup- 
posed*, and will be all the larger if it is associated 
with volatile compounds like arsenic, antimony, 
zinc, &c. With a good set of dust chambers, the 
loss actually found in the Stetefeldt furnace is very 
much smaller than that which is usually found in 
roasting in reverberatory furnaces. 

The size to which the ore should be reduced 
depends principally on the condition of the minerals 
in the gangue. If they are disseminated through a 
hard rock, it may be necessary to make the pulp 
pass a 60-mesh screen; if disseminated in larger 
grains, they must be made coarser. What must be 
done in each case can only be decided by experience. 
It must be borne in mind that crushing so that the 
ore will pass through a screen with meshes of given 
size does not imply that the ore is not crushed finer. 
Mr. Stetefeldt+ has shown that, of ore which passed 
a 20-mesh screen, only 13.8 per cent. remained be- 
hind on a 40-mesh screen. Of ore that was crushed 
through a 30-mesh screen only 8 to 10 per cent. 
remained on a 40-mesh screen, and so on. For 
this reason batteries having fine screens will always 
crush less than those having coarse ones. There 
is a limit to the extent of coarse crushing. In 
amalgamation this depends on the impossibility of 
washing heavy pulp out of the settler without 
losing mercury. The extreme limit appears to be 
about a 30-mesh screen. The 26-mesh screen used 
at the Ontario Mill had to be abandoned on account 
of the difficulty in working the settler. The 
amalgamation was about the same as shown by 
the figures below, representing a six weeks’ run, two 
weeks’ trial being given to each kind of screen. 
Furnace No.1, Furnace No. 2, 
Amalgamation. Amalgamation. 

89.9 89.7 


99 90.0 91.1 

- 3 90.4 90.2 
The size to which the ore is to be crushed before 
roasting will also depend on whether it is to be 
subsequently treated by lixiviation or amalgama- 
tion. Experience has shown that while there are 
fixed limits for amalgamation those required for 
lixiviation are much coarser, and that the exact 
limit must be determined in each special case, but 
it is evident that the particles of precious metal 
can be much more easily reached in coarsely crushed 
ore by lixiviation than by amalgamation. It has 
been found by experience that ordinary ore which 


No. 30 screen 


ae 


The quantity of salt required to perform the | 
chloruration depends on the character of the ore | 
treated, and will generally vary from 2.5 to 18 per 
cent. That there is an advantage in increasing the 
amount up to a certain point is shown by the 
following results of experiments made at the Ontario | 
Mill.* | 

Roasted with Silver Chloridised 
2 per cent. salt 44.5 per cent. 


4 ” 52.0 ,, 
6 ” 60.4 ” 
8 er 76.0 4, 
' ” ae ” 
14 e 90.9 > 
16 aS 93.0 ,, 


Exactly what the best quantity is, must be deter- 
mined by trial in each special case. It is not advan- 
tageous, as in the reverberatory furnace, to use an 
excess of salt, as it is not only thoroughly mixed 
with the ore beforehand, but each particle of ore 
during the whole of its fall in the furnace, is exposed 
to the chlorurising influences, and again both when 
it lies in the hopper at the bottom or on the cooling 
floor. The quantity of salt which will give the 
highest chloruration having been determined, it is 
wasteful to add more, as it has been shown by ex- 
periments made at the Ontario Mill that 3 per cent. 
SurRpPRISE VALLEY MILL AND WATE 


Roasted Ore from Roasted Ore from 
Shaft. ‘lue. 


ee 

February, 1875 90.0 

arch i 90.6 
April 90 8 
May . 91.6 
June me 92.8 
July ‘ 92.3 
August ai 91.8 
September ,,_. 91.5 


Below is given the average workings of the Man- 











hattan Mill for each of the four weeks of N ov., 1877: 
iced ie ee 
Day. | Night. Hopper. Tailings. | 

es oy ae ae Per 

Per cent. |Per cent., cent, 

of Chloru- of Chlo- Valueof Ore. Value. left in 
2 ration. ruration. Tailings, 
oY ek ne 7 om pee Be a 

“ : oe oe 2 an .|3 

S/o 13/8) 8 |S) Se) 81518 

alm |alm}/ A|AlA RZ IAlZ 
| dole, dols. | dols. | dols. - 
Ist week 89.5 91.3 90.8 91.1 180.86 183.10! 10,77 | 11.44 6.4 6.4 
2nd ,, |90.9 91.3 91.1 91.0 199.71 208.24 14.35 10.05 | 7,1 4.9 
Brd}, (89.9 89.9 89.5 90.3 17.52 153.47 14.29 13.47 7.9 87 
4th 91.1 92.7 90.7 91.5 221.70 220.08 12,00 | 13.24 5.4 6.5 
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The following Tables not heretofore published, 
communicated by Mr. Stetefeldt, give the result 
of the working of the Surprise Valley Mill in 1875: 
k Company's MILL, PANAMINT, CAL. 


Roasted Ore from Roasted Ore from 
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haft. Flue. 
eS ee ve Ate estos Battery Taili 
os ay ee ge ss oe Sample. al ings. 
Day. Day. Night. Night. 
e } a 
Assay Chlorina- Assay Chlorina-| Assay §(Chlorina-| Assay §Chlorina- Val . 
Value per tion per Value per tion per Value | tion per Value tion per ie Value 
Ton. Cwt. Ton. Cwt. perTon. | Cwt. | perTon. | Cwt, Per Ton. per Ton. 
. . dols. 
Week ending Sept. 28 .. 80.26 93.36 89,21 94.89 83.40 93 32 89.68 94.65 93.70 7.36 
3 9 OCR IS ..| FS 92.4 87.56 92.90 77.42 93.0 84.82 93.9 $8.25 8.63 
- “. 91.7 78.98 92.9 70.68 92.4 78.54 93.2 79.12 7.60 





of undecomposed salt is contained in the ore, more 
being present in the samples from the shaft than 
from the flue. The volatilisation of the salt is there- 
fore not as great in this furnace as is usually sup- 
posed. The saine investigation showed that copper 
and zinc were found in the shaft only as chlorides, 
while in the flue they were present exclusively as 
sulphates, and that this is probably the reason why 
the chloruration is usually higher in the flue than in 
the shaft. While some small quantity of sulphides 
was found in the roasted ore of the shaft, none at 
all were found in the ore from the flue. 
What the chloruration will be in the case of each 
ore depends, as will be understood from what has 
one before, on a number of circumstances. These 


are in general the kind and quality of the ore, espe- | 
lly the quantity of sulphur it contains, the velo- | 


The following Table also communicated by Mr. 
| Stetefeldt, gives the values and per cent. at the 








| Lexington Mill. 
| ane ny Ney 
. | Chlorina-' Left in 
| Furnace. tion. Tailings. 
No, per cent. per cent. 
December, 1882 1 829 10.0 
” ” 2 85,1 11.8 
January, 1883 1 85.9 9.9 
a = 2 85.9 10.8 
February ,, 1 86.9 7.4 
ne ee 2 84.0 8.5 
March em 1 89.9 7.8 
= 2 90.1 8.9 
April s 1 92.6 6.1 
a i 2 925 65 
May = 1 93.8 5.5 
2 94.6 5.3 


” ” 








* E. = East furnace. 


quantity of salt, the heat of the fire, and the time 





passes a 30-mesh screen would be as well roasted 


as that from a 40, but it might in certain cases | 


with ores containing a great deal of sulphur, which 
are called ‘‘ heavy ores,” not be advisable to crush 
it coarse, so that it is usually crushed fine. The 
following results of the effect of crushing through 
screens with meshes of different sizes were obtained 
in 1879, and have been communicated by Mr. Stete- 
feldt. 


Value of roasted ore 


50-mesh Screen. 30-mesk Screen. 
... 143.29 dols. eh dols, 


» tailings 13.42 ,, . = 
Chlorurations _... ... 90.6 p. ct. 89.1 p. ct. 
Silver extracted by amal- 

gamation Sa ee ae 89.3 ,, 
The average amount of ore crushed in a 20-stamp 


mill and roasted in twenty-four hours was 35.5 tons. 





* “Treatment of Flue Dust at Ems,” Trans. Am. Inst. 
Min. Eng., vol. xii. 
+ Engineering and Mining Journal, vol. xxxv., p. 348. 


the ore remains in a heap after being discharged. 


| the practice was to draw the pulp at once and cool it 
with water, and send it at once to the pans. In these 
| cases the ores were of very favourable composition, 
| and did not require to be left on the cooling floor, 
, although this treatment would have raised the chloru- 
| ration several per cent. The following Table shows 
| the early results obtained at the Manhattan Mill. 
Monthly Averages at the Manhattan Mill, 
Per cent. 
Chloruration. 


September, 1874 as (shaft and flue together) 


October je ise i 

November ,, 89.2 
December ,, 91.1 
January, 1875 89.8 








* Russell’s Improved Method, Trans. Am. Inst. Min. 
Eng., vol, xiii. 








city of feeding, the strength of the draught, the | 


Any or all of these may prevent the proper action of | 
| the salt on the ore. In the early days of the furnace | 











cla ee a ae 
LexincTon Mitt Workinas ror Four Montus. 
Battery Sample. Roasted Ore Tail Samples. Per cent. in Tailings. iene aieal Papiaent: Pox cont: 
co — — —— — ——___—___—_____ ———§| of Salt. of eT Chlori- 
| Silver, | Gold. | Sliver. Gold. | Silver. | Gold. | Silver. | Gold. - — 
| Z. oz. | oz. oz. oz. oz. oz =| Os. 
at | { E.* 45.2 76 =| «47.6 76 | 29 .347 61 | 457 14.8 21.1 926 
ss doled | ¢ W. 444.5 75 | 47.5 76 | 3.0 35 65 | 46.5 146 | 20.3 92.5 
aie |( E. 57.0 85 52.7 88 | 3.0 .386 5.5 | 4838 | 14.5 19.5 93.8 
5 “} UW. 50.5 81 | 52.9 .83 2.9 .385 ss | 404 | 41 19.9 04.6 
a |fE. 51.3 .81 54.5 os. | <6 .38 7.8 | 46.0 | 145 | 19.0 89.2 
es ‘1UW. 511 .80 55.2 84 | 3.7 .38 68 45.3 | 145 | 20.0 92.3 
a |fE. 519 -79 51.3 S| 57 .37 97 | 452 | 126 | 167 92.0 
Y - ‘17 W. 50.8 = .80 54.0 | 81 4.7 .37 92 | 454 | 132 | 17.2 92.0 
' | 





+t W. = West furriace, 

The following Tables give the average chlorina- 
tion tests per month at the Ontario and Manhattan 
| mills at different periods, all the ore being left on 
the cooling floor for twelve hours before the assay 
was made : 

_ Averace Chlorination Tests per Month.* 





j— 


Manhattan Mill, 
October 1, 1874, to 
“September 30, 1875. 


| Ontario Mill, March | 
- September, 1882 





per cent. per cent. 
October .. ae 90.3 
November 89.2 
December 91.1 
January 89.8 
February aa 90.0 
| March - vat 92.0 90.6 
| Mee cs Main el 91.3 90.8 
| May ee _ ost 92.9 91.6 
June | 92.5 92.8 
July a 93.0 92.3 
August .. 92 | 91.8 
September ee 91.4 | 91.5 
| 








* Engineering and Mining Journal, vol. xxxv., page 377. 
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Sept. 25, 1885.] 
ee 


‘i New Stetefeldt Furnace. Average of each Five 
Workings of ‘Dove from May 22 to June 30. | 











oro 5» |e48 | gg 
#o/: (ali i ox 
aA o | ° 3228 | 4 Bac Z és 
wn o - 2 ° n ~Sa%| oBe 
a ~ | oF Cp 2, | Syea | Cae 
G2 8 | gh She |Se|Seu8 289 
$3 8 | G8 45 | 38) s58s | 388 
ar a Se a= ° K-34 Sonn s< 
‘1 188.14 104.07 | 29 | 146.57 | 13.19 
10 11 1) 435.57 108.88 | 26 | 143.36 14.70 
ses | 20~=«d8203 «| 119.92 | 27 | 137.92 | 10.93 
04g «18. | «134.46 | 107.09 | 26 | 145.49 | 11.68 
11503 «=«S:S*«*dOLKS | «111.23 | 26 | 160.80 | 12.06 
79)(o18S(«4B.BT_| «114.63 | BT | 186.12 | 12.81 
49 ««18~=S«265.36 = «124.06 | 27 | 169.64 13.94 
115,76 18 141.87 | 108.97 | 27 | 148.90 11.68 


The following Tables* show 











use less of it.* The amount which is generally 
used is from 24 to 2? cords of good and well-dried 
wood in 24 hours, or its equivalent in other fuel, to 


| treat 20 to 25 tons in 24 hours. When more than 
| this is treated more fuel will be required. In the 
| largest - sized furnaces four cords are used. 


At 
the Manhattan Mill in Austin, Nevada, and 
elsewhere, gas producers are used with excellent 
results, in which a mixture of charcoal and wood is 
burnt, but their construction and management are 
too costly and complicated for general use. 

The details of the materials required in the con- 
struction of the furnace given below refer to one 
capable of treating from 40 to 100 tons in 24 hours. 

Stone for foundations of fur- 
nace and dust chamber 30,000 to 40,000 cb. ft. 
Common brick for furnace, 
flues, chimney, and dust 











the comparative re- chamber. 50 to 275 M 
sults of the chloruration in three different mills wou > M. * 
working on different ores. Weeden a 2,800 
ee eR eve tli ae eee ae Plain castings 12,000 
* oe meray sere Finished ST 4,000 
F | Manhattan Surprise Val- Forged and boiler maker work ... 3,850 
Mill. | j > Mi ~ pow 
— Mill. ley Mill. Plain wrought iron... oss aa 850 
ne ere — Brick stays ... ; 9,500 
131 Samples Bolts ... we 4,500 
October 12, | 198 Samples | 96 ro aig Rails for braces 10,000 
58 Samples. 1882, to Jan- November 1 to September ——— 
July, 1881. uary 1, 1883, | December 24, |to October 23, vor 47,500 : 
Russell's | . 1875. This includes all plates, screens, tools, and dis- 
= a ayes __|_ ss charge cars. The latter cost from 45 dols. to 
per cent times. times. times. times. 50 dols. each. : , 
85 ae “ - The expenses of treating 16 tons in 24 hours of 
of % , : ore of all kinds and grades at Renot were: 
89 : ne 28 1 dols. 
90 2 2 49 3 2 firemen, at 2.00 dols. _ re wi 4.00 
91 8 10 68 j 4 feeders and dischargers at 1.75 dols. ... 7.00 
92 18 = = = 2560 lb. of salt (8 per cent.), at 14 cents 38.40 
98 ™ + 36 14 cords of wood at 5.00 dols. ... 0... 7.50 
O4 9 33 ea ss 
95 3 9 3 2 Oe 
oe eee sa a Or per ton, 3.53dols. Slabs were used for fuel. 
OnTARIO MILL. 
: P | Per cent. of Silver extracted by| Percent. of Silver extracted by . _ of 
. wae —— Ore Chlorination Test with Sodium | Lixiviation with Russell's Extra ‘a pe tie 
Number of _ Per Cent. taken Irom Hyposulphite. Solution. from a Charge 
Screens of Salt | of 2 Tons by 
used in used in ee a ‘ iets iene Russell’s 
Crushing. —_ Roasting. Ore from Ore from ” Lixiviation 
. Dust Dust ust Process. 
Shaft, , Chambers. Shaft. Chambers. | Shaft. Chambers. 
7 oz. oz. vi | 
380 9.0 53.4 73.0 92.0 92.0 | 95.2 94.1 96.2 
20 12.5 89.2 108.0 92.0 93.1 97.0 97.1 97.0 
16 12.0 76.8 91.1 91.0 93.0 96.0 96.5 97.0 
16 18,0 63 2 78.4 88.0 93.0 95.2 97.0 97.5 
16 16.0 68.3 72.3 89.0 94.7 93.5 95.6 95.0 
16 7.5 82.2 105.5 79.7 89.0 88.4 91.0 91.1 
16 8.0 60.0 93.0 $2.0 88.0 88.5 90.3 91.0 








From all these experiments it appears that the 
chloruration is less in the shaft than in the flue ; 
that there is a great gain in leaving the ore a 
certain number of hours in a hot heap before cool- 
ing ; that the extraction by lixiviation is generally 
greater than by amalgamation ; that if the process 
is by lixiviation, the best results are obtained by the 
use of Russell’s process. 

The amount of labour about this furnace is ex- - 
tremely small. A single man per shift is all that is 
required to look after the fire an] the feeding 
machine at the top, and take the regular samples 
from the pulp. For this purpose a lift is provided 
to take him from the bottom to the top of the fur- 
nace. For discharging and cooling the roasted ore 
two men per shift of twelve hours are required. 
This is supposing that the furnace is running from 
20 to 25 tons per 24 hours. For furnaces of larger 
capacity the firemen as well as the pulpmen should 
run eight-hour shifts, so that the labour of nine men 
in all is required in 24 hours. 

The usual fuel is wood and the quantity used 
in 24 hours will depend upon the character of | 
the ore, the size of the furnace, and the quantity | 
of ore that it is desired to treat in twenty-four | 
hours. It may be said in general terms that the | 
larger the furnace the less fuel per ton of ore will 
be used. Highly sulphuretted ore requires less | 
fuel, because the sulphur in the ore burns, but the | 
output is diminished. Oxidised ores, on the con- | 
trary, require more fuel, but the output of the fur- | 
nace is very largely increased. The consumption of | 
fuel will generally be from 14 to 5 cords per fur- 
nace in 24 hours for an output of under 40 tons, the 
maximum being for oxidised ores, the minimum for | 
sulphuretted. It is desirable that the wood used | 
for the purpose should be well seasoned, in order to | 





* Engineering and Mining Journal, vol, xxxv., p. 377. 





The whole cost of the treatment of the ore, in- 
cluding the amalgamation at Reno, was per ton: 


dols. 

General expenses 2.40 
auling aa uss 92 
Sampling and crushing 1,52 
Assaying ‘ ae 1.23 
Roasting : 3.53 
Amalgamating 4.37 
13.97 


Recently the total expenses have been somewhat 
less in Nevada, as shown below. 


dols. 
2 firemen, at 4.50 dols. ae ass se 9.00 
4 pulp coolers, at 4.00 dols. .. 16.00 
| cords of wood, at 8.00 dols. 22.00 
Wear of screens axe 1.00 
Total labour and fuel for25tonsin24hours 48.00 
Labour and fuel per ton... ia 1.92 
7 per cent. of salt at 40 dols. per ton 2.80 
Total expense of chlorinisingand roasting 4.72 


The furnace at first sight appears complicated, but 
the management is extremely simple, and is easily 
learned by an ordinary labourer, much less judg- 
ment being required with it than with a rever- 
beratory furnace, where the men must judge from 
the sight of the ore as to the condition in which it 
is. Here the operation being entirely mechanical, 
the ore charger being once set at a given velocity, 
very little judgment is required of the men. When 
the draught is good there is no danger, as in the re- 
verberatory furnace, of sintering the ore even if it 
contains considerable lead. 

The furnace is adapted to ores of almost any 
grade. Thoseat Reno treated ores of from 30 oz. to 


* Trans. Am. Inst. Min. Eng., 1884. Proc. Am. Soc. 


| Civil Eng., 1881 


t “‘ Mineral Resources of the United States, 1876,” p. 412. 


800 oz. The Manhattan treats only ores above 
100 oz. ; generally it treats only high-grade ores. 
The Lexington furnace treats ore containing from 
40 oz. to 60 oz. ; the Ontario from 60 oz. to 100 oz. ; 
and the Northern Belle from 30 oz. to 100 oz. 
Though invented so many years ago the furnace 
has up to the present time only been used for the 
chlorurising roasting of silver ores. It appears, how- 
ever, as though it might be used for any other pur- 
poses requiring an oxidising roasting except in such 
cases where it is necessary to manufacture sulphuric 
acid from the escaping gases, in which case it cannot 
be used. Wherever it is applicable it has the ad- 
vantage of durability and simplicity of construction, 
as it occupies less space than the ordinary roasting 
furnaces. It can be so worked that almost the 
whole of the pulp entering the furnace can be 
regained, even the dust being well chlorurised, so 
that the loss in silver is very small. It uses but 
little power and a very small amount of labour per 
ton of ore treated, The amount of fuel required 
to roast a ton of ore is also very small, while the 
output of the furnace is very large, and can be 
easily increased by working it with more shifts and 
making them shorter. 


THE WORKS OF THE STEEL COMPANY 
OF SCOTLAND. 
THE HatsipE Works. 

THESE works, of which we give a plan on page 
296, were visited by the members of the Iron and 
Steel Institute on the Ist of this month. They are 
situated at Newton, a few miles out of Glasgow. 
They are, as will be seen from our description, fully 
equipped for turning out manufactured steel for 
various constructive purposes. 

In making a tour of the premises, we pass first 
to the department where the melting furnaces are 
placed. These are arranged on two levels at opposite 
sides of the building, the more modern part being 
on the lower level. Here are thirteen furnaces, 
one of these being a round furnace of the Dick and 
Riley type. This furnace was described in a paper 
read before the Iron and Steel Institute by Mr. 
F. W. Dick, the manager of the company’s other 
establishment at Blochairn, at last year’s autumn 
meeting held at Chester. As the construction of 
the furnace was fully described in our report of this 
paper, which appeared at the time,* it is unneces- 
sary for us to say more concerning it here, than 
that the result of experience up to this date fully 
bears out the estimate then formed of the advan- 
tages to be obtained. Four of the remaining furnaces 
are of the Batho type, and the others are of the 
ordinary Siemens pattern. 

These furnaces have one semicircular casting pit 
arranged in the manner of a Bessemer pit, which is 
situated on a higher level at the end of the row of 
furnaces. Where the casting pit is usually placed in 
the ordinary arrangement, a line of rails is laid, and 
over these the tapping ladle is taken on its carriage 
by a locomotive. The ladle is lifted to the higher 
level of the mill floor by a hydraulic hoist. Ingots 
from 10 cwt. up to 2 tons 10 cwt. are cast at this 
pit. At the back of the melting furnaces, about 
half way down, a spiegel furnace is placed for the 
purpose of heating the ferro-manganese. There are 
twenty Siemens gas producers at the back of these 
furnaces, six of these being used for working heat- 
ing furnaces in the mill. The cranes at the casting 
pit are of the hydraulic type constructed by Messrs. 
Tannett, Walker, and Co., of Leeds. Onthe other 
side of the building on the high level are four melt- 
ing furnaces arranged in the ordinary manner, each 
having a separate casting pit at the back. Three 
of these are kept bottom running for casting small 
ingots for rolling in the 18 in. mill. 

At the back of the high-level furnaces there are 
ten Siemens gas producers, making with those men- 
tioned thirty in all. Some of these are used for 
producing gas for foundry melting purposes, for the 
annealing and drying stoves, and for the plate mill 
and forge hammer furnaces. The hydraulic pump- 
ing engines are in a building close by. 

We now pass to the plate mill. Here the ingots 
are brought from the casting pit by a locomotive 
and dropped into the soaking pits, of which there 
are twelve. A shoot has just been made through 
which the ingots are run from the casting pit to the 
soaking pits so as to do away with the carrying 
over the rails. A hydraulic crane lifts the ingots 
out of the pits and places them on an ingot carriage 














* See ENGINEERING, vol, xxxviii., page 294, 
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GENERAL PLAN OF HALLSIDE WORKS. 
THE STEEL COMPANY OF SCOTLAND, Lim? 
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of ingenious construction. The carriage in question | 
is attached to a long arm, the other end of which 
pivots on a column, and which swings through a 
quarter of a circle, so taking the carriage from the 
soaking pits to the steam hammer, on the anvil of 
which it is desired to place the ingot. The carriage 
runs on four wheels, and on the upper part of the | 
framing is a swinging table or box on which the ingot 
is dropped in a vertical position by thecrane. This 


table has two sides and one end, and is joined to 
the carriage framing by a couple of trunnions 
placed very near the after end, so that unless sup- 
ported, the table and the ingot on it would fall into 
The necessary support is 


a horizontal position. 








given by a hydraulic cylinder which is mounted | 


in aswinging frame between the sides of the carriage. 
When the ingot has been carried up to the anvil of | 
the steam hammer, the water is allowed to escape 
and the ingot falls over on to the anvil. There are 
here two 8-ton and one 10-ton hammers by Messrs. 
Thwaites and Carbutt, the former for slabbing and | 
the latter for forging, and in connection with the 
latter is a 35-ton steam crane. 

The ingots having been hammered into slabs are 
reheated in a Siemens gas furnace with hydraulic | 
gear attached for pulling out. There are three of | 
these furnaces for each of the two plate mills. | 
The latter have 26in. rolls and are 6 ft. and | 


| of horizontal reversing engines. 







7 ft. long respectively. Each is driven by a pair 
In this building 
there is also a 4-ton forging hammer for general forg- 
ings, near which is the large 10-ton hammer pre- 
viously referred to. Under the latter hammer the 


| connecting-rods for the engines of the Etruria were 


made ; these weighed 10 tons each. 

There are two pairs of shears by Messrs. Buck- 
ton and Co., of Leeds, in connection with the plate 
mill. One of these has blades 11 ft. long and will cut 
plates 1} in. thick, cold. The rail and beam mill have 
one pair of cogging rolls 28in. in diameter, driven 
by a pair of horizontal reversing engines. They 
have live rollers on each side and hydraulic tipping 























Gppr. 25, 1885-1] 


ENGINEERING. 


297 








——— 


ROOTS BOILERS AT THE WHITACRE PUMPING STATION, BIRMINGHAM. 
CONSTRUCTED BY THE PATENT STEAM BOILER COMPANY, BIRMINGHAM. 





arrangement. All ingots for this mill are run down 
a shoot and put into soaking pits, from whence they 
are conveyed by live rollers to the mill. Slabs are 
taken from the roughing rolls by hydraulic travel- 
ling gear consisting of a ram with a rack attached. 
The roughing and finishing rolls are driven by one 
pair of horizontal compound engines. The rolls are 
28 in. in diameter. The rails and bars are taken 
to the cutting-off saw by live rollers. 

This mill will roll ordinary rails and angles from 
4in. by 4in. up to 12in. by 3$in. It will turn 
out 120 tons at a shift of twelve hours, including 
meal-times and cleaning. T bars from 4 in. by 
4in. up to 10 in. by 7 in., channel sections from 7 in. 
by 2in. to 15 in. by 3 in., bulb tees from 5 in. by 
4in. up to 11 in. by 6in., and weighing from 
18 ewt. to 22 ewt. each finished, are likewise turned 
out at this mill, besides the various other sections 
manufactured by the firm. This mill will also 
roll angles from 130 ft. to 170 ft. long. 

We now pass to the 18 in. angle bar mill close by, 
where there is a three-high train and a pair of two- 
high finishing rolls driven by a pair of horizontal 
engines with a heavy flywheel. Angles are rolled 
here direct from the ingot. Attached are the usual 
appliances such as saws, &c. On an average 35 
tons are turned out here during each shift. Next 
to this isa 14 in. merchant bar mill consisting of 
two pairs of rolls driven by a horizontal engine. 

The foundry where the steel castings turned out 
by this company are made is naturally an important 
department in these works. Here castings up to 
20 tons, such as stern frames, rudders, crankshafts, 
twin-screw shaft brackets, gun carriages, &c., are 
made. There are two melting furnaces of 20 and | 
10 tons capacity respectively, but the latter is about 
to be pulled dcwn and a furnace of twice the size | 
will be erected in its place. The two furnaces will 
then be arranged to cast together to their full 
capacity. To serve the foundry there is a travelling | 
overhead steam crane of 25 tons capacity and 36 ft. | 
lift, by Messrs. Booth and Co., Manchester. This | 
covers the casting area, the moulds being made in a | 
cross building at the end of the foundry and carried 


(For Description, see Page 298.) 


down to the vicinity of the furnaces by the travelling 
crane. The moulding floor is covered by hydraulic 
jib cranes, one being of 25 tons capacity, and made 
by Messrs. Tannett, Walker, and Co., of Leeds. 
Another hydraulic crane of 20 tons capacity is being 
made on the works. 

Near the foundry melting furnaces there are 
three annealing furnaces, and another is in process 
of building. One of these furnaces is 30ft. by 
12 ft. ; all are heated by gas. The furnace bottoms 


draw out on rails, and the castings are placed on | 


and run in bodily. In the moulding department 
are seven drying stoves heated by gas and served 
by an overhead travelling crane, by Messrs. Booth 
and Co. There are also four other stoves. These 
are heated by coal at present, but are shortly to 
have gas applied like the rest, as this system has 
been found to give such great advantages. 

Near the foundry is a new machine shop, where 
some heavy tools will be placed for machining large 
castings and forgings made for customers of the 
firm. The only tool at present in place is the large 
Barrow’s patent combined planing and slotting ma- 
chine by Messrs. T. Shanks and Co., of Johnstone, 
which was illustrated and described on page 227 of 
our present volume. It will slot a height of 6 ft. and 
plane surfaces 6 ft. by 10 ft. A large crankshaft lathe 
is being made by Messrs. T. Shanks and Co.,and other 
machine tools will be placed here when the depart- 
ment is complete. This shop is served by a 20-ton 
overhead travelling crane by Messrs. G. Russell and 
Co., of Motherwell. The shafting is driven by a 
horizontal engine supplied with steam by a Babcock 
and Willcox boiler. There are also extensive smiths’ 
shops and machine shops on the premises for doing 
the ordinary work of the yard, and other depart- 
ments of usual character with works of this de- 
scription. 


Trt BLocHatRN STEEL Works. 

THE Blochairn Steel Works of the Steel Company 
of Scotland, which were visited by the members of 
the Iron and Steel Institute on the 2nd inst., are 
situated in the north-eastern outskirts of Glasgow. 





~ 


They were originally an iron works and were re- 
modelled and laid out for the manufacture of steel 
in the year 1880, when they were purchased by the 
company. The works are capable of producing 
1600 tons of ingots weekly. We will commence 
our description with the melting shop, the position 
of which is shown by the plan on the opposite page. 
Here are thirteen melting furnaces in one row. 
The first one is a 25-ton Siemens furnace, next to 
this are eleven 15-ton furnaces, whilst at the end of 
the row is a Dick and Riley 12-ton circular fur- 
nace, which, however, is uow working 14}-ton 
charges. Those members of the Iron and Steel 
Institute who visited these works had an op- 
portunity of personally testing one of the 
advantages claimed for this system. The ar- 
rangement of the regenerators is such as to allow 
ample ventilation to the under part ; in fact, one 
can stand underneath the furnace with great com- 
fort. This is a pleasant contrast to the ordinary 
type of Siemens furnace, and must be a great boon 
tothe workmen. This furnace was, as we have 
before said, fully described in the paper read by Mr. 
F.W. Dick, at Chester, and its compact appearance is 
familiar to many from the models that have been ex- 
hibited. The furnace at Blochairn reached early this 
month an output at the rate of 25 cwt. of ingots per 
hour, the average over the whole shop being 19 cwt. 
per hour. In fact, this furnace is doing by far the 
highest duty in the shop. It has stood well during 
the year or more that it has been used, and is not 
in the slightest degree out of shape, the cylindrical 
section giving great strength. 

The materials are brought to the charging level 
direct from the railway, the Caledonian, North 
British, and Glasgow and South-Western Railways 
running into the works. The Monkland Canal 
forms the boundary to the premises on the south side. 
The furnace charges, consisting of hematite pig, 
steel scrap, and Spanish ore, are laid along in 
front of the furnaces, one or two of which have 
extra large doors for taking in plate scrap. There 
is also a furnace for heating ferro-manganese, and 
another for calcining sand. The weighing houses 
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are on the charging level, and here also is a small 
laboratory for taking carbons. 

Next to this is the gas-fired cupola furnace for 
melting pig, described in Mr. Riley’s paper read at 
the recent meeting of the Iron and Steel Institute.* 
The pig will be charged mechanically, and in it 
a partial reduction of the silicon and carbon will take 
place instead of the whole being done in the re- 
generative furnace. The metal from the cupola will 
be run into the other furnaces by shoots. Another 
scheme of Mr. Riley’s, which is being tried, con- 
sists of blowing air into the melting furnace. This 
had been in operation for two weeks at the time of 
our visit, and the experience already gained is 
highly encouraging, the output having been in- 
creased in one furnace from 145 tons to 175 tonsa 
week. Passing to the tapping side of the furnace 
we find the arrangement the same as at Hallside, 
the old casting pits having been filled up and a line 
of rails placed above their position, over which a ladle 
carriage is drawn by a locomotive to the one casting 
pit placed in the middle of the row. The travel- 
ling ladle to serve these furnaces has attached to it 
on the carriage a slag box, and the whole of the 
metal and slag are run into the ladle, the quantity 
being regulated so that the slag only will overflow 
the ladle, pouring into the box provided, whilst the 
metal is carried off to the casting pit. In this way 
less metal is contained in the slag, for the latter 
gently overflows the top of the ladle, and it can 
thus be run very close. The slag pit also is ren- 
dered unnecessary and considerable labour is saved. 

The lift for taking the ladle from the carriage 
consists of two hooks mounted on a crosshead and 
raised by a direct-acting hydraulic ram above. 
While the ladle is being lifted the lip is caught and 
prevented from rising, and the metal is thus caused 
to flow into the centre crane ladle, which has been 
swung round on its crane to receive it. As soon as 
the ladle is slung the engine takes the full slag box 
to the end of the shop and brings an empty one 
back in its place ready for the next tap. The 
whole operation from the time the ladle is brought 
forward full and taken away empty occupies about 
nine minutes. The centre crane then carries the 
ladle to the ingot moulds placed round the casting 
pit as in the Bessemer process. The ingots average 
3} tons, but ingots up to 6 tons have been cast for 
specially large plates. 

Close to the casting pits are two groups of soak- 
ing pits, two in each group. These are served by 
two 5-ton hydraulic cranes of Messrs. Tannett, 
Walker, and Co.’s well-known type. These lift, rack, 
and slew all by hydraulic power. A third crane is 
placed so as to command both groups of soaking 
pits, from whence it lifts the ingots and places them 
on a tilting cradle in a vertical position. The use of 
this cradle is to deposit the ingot on the end of the 
train of live rollers serving the cogging mill. The 
latter has 32 in. rolls, driven by a pair of 36in. 
cylinder engines with 4ft. stroke, the steam pressure 
being 100lb. The tipping of the ingot is done by 
a hydraulic arrangement, two levers coming up 
from below for the purpose. The top roll is brought 
down by an engine placed above the standard, and 
worked by a boy. The live rollers are driven by 
another pair of reversing engines of the ordinary 
inverted type. At the other end of the rolls is a 
large pair of guillotine shears by Messrs. Tannett, 
Walker, and Co., which are probably the largest of 
their kind in existence, and will cut a slab 9 in. by 
28 in. in section. 

We next come to the two 28 in. reversing plate 
mills, which are driven by one pair of engines with 
42in. cylinders by 4ft. Gin. stroke. The engines 
always run one way, and the mills are reversed by 
a hydraulic clutch arrangement. Near here is a 
universal rolling mill, having vertical as well as 
horizontal rolls, which is driven by a pair of re- 
versing engines with 36 in. cylinders and 4 ft. stroke. 
In this plates are made with rolled edges from 5 in. 
to 24in. wide, and from jin. to 8in. thick, and 
any length required. In connection with this is a 
plate straightener, which consists simply of a bed 
with a fence or fixed straight edge on one side and 
a series of hydraulic rams placed horizontally at 
short intervals. The plate is laid flat on the table, 
and the rams press against the one edge, the other 
being against the fence. In connection with these 
mills are two steam shearing machines with 12 ft. 
blades. 

We now pass to two sets of rolls, one 32 in. in 
diameter and 9ft. 6in. long, and the other 8 ft. 
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long and 28in. in diameter. Plates up to 5 tons 
in weight are rolled here. The engine cylinders 
are 42in. in diameter by 4ft. Gin. stroke. To 
handle these heavy plates there are hydraulic lift- 
ing presses and live rollers driven by separate 
engines. There are here a large pair of shears, by 
Messrs. Buckton and Co., of Leeds, which will cut 
plates 1} in. thick, and have blades 14 ft. long. On 
the mill floor are two 12-ton steam hammers, and one 
of 7 tons. These were formerly used for slabbing, 
but they have now given place to the cogging rolls 
before mentioned. Besides the plate mills already 
described, there are two 22in. sheet mills, one 
16 in. bar and strip mill, and one 10in. guide mill. 
The latter is made after a special design which has 
been got out by Mr. F. W. Dick, the manager at 
Blochairn. 

From here we pass to the testing-house, where 
the system pursued is very perfect. All plates 
and test pieces are numbered and records are 
kept, so that a complete history is preserved of the 
composition and behaviour of every plate, and this 
can be traced at any time should question of its 
quality or conduct ever arise. This system is not 
only a theory, but is thoroughly and practically 
carried out at these works however busy they may 
be. No doubt a great deal of the exceptional 
success in manufacturing attained by this company 
is due to the strict observance of points of detail, 
such as this, in the working. In this department 
are two lever machines for making tensile tests, 
one a 50-ton and the other a 60-ton machine. These 
are by Messrs. Westray and Copeland, of Barrow, 
and Messrs. Buckton and Co., of Leeds, respec- 
tively. About three hundred tensile tests are made 
daily throughout the year. In anadjoining room is 
a milling machine made to the company’s own designs 
by Messrs. Buckton and Co., of Leeds, which is used 
for preparing test pieces. There is alsoa machine for 
making bending tests, one bending test being taken 
from every piece rolled and kept in duplicate for 
three months. Near here are the hydraulic pumping 
engines for the works. These are driven by a 

3abcock and Willcox boiler, of which there are 
several both at these works and at Hallside. 

We now pass to the shop where all kinds of 
flanging and stamping for boiler work is done. 
Here is a large hydraulic flanging machine of the 
Tweddell- Boyd type, by Messrs. Fielding and Platt, 
which will do the heaviest kind of work. To be 
used with it is a large stock of dies for all kinds of 
flanging, such as furnace holes; which are made from 
2 ft. 3in. up to 4 ft. 3 in. in diameter, or larger if 
required. 

In this part of the works is a circular planing 
machine for planing the edges of flanges of marine 
boiler front plates. This tool has been made 
especially for the work by Messrs. Buckton and 
Co., of Leeds, to the designs of Mr. F. W. Dick, 
the manager of the works. The table is semi- 
circular and has a toothed rack on outside edge. 
A horizontal radial arm is made to sweep over the 
surface of the table by means of the rack referred 
to and bevel gearing. The saddle which carries 
the tool box can slide on the radial arm so as to 
plane segments of any size. Depending from the 
tool box and on each side of the cutting tool are 
two vertical spindles carrying rollers on the 
bottom, the spindles and cutter being in the same 
radial line. These rollers press one on each side of 
the flange to be planed and so keep the tool right 
on the work. The reversing is done by fast and 
loose pulleys in the usual way, and the tool is 
turned by hand so that work is done both on the 
forward and return stroke. Originally there 
was a screw in the radial slide for traversing 
the saddle, but the roller guides are found to be 
a great improvement. This ingenious machine 
will plane the edges of flanges up to 18 ft. in 
diameter. Next to this is a plate edge planer 
which will take in 16 ft. It has an overhanging 
beam for carrying the clamping screws, so that a 
plate any length can be operated on. A vertical 
slide is placed on the saddle, to give the tool 
box a raising and lowering motion. This is by 
Messrs. Smith Brothers and Co., of Glasgow. 
Next to this is a vertical machine for cutting out 
furnace holes in boiler front plates and turning 
edges of circular flanged plates up to 8 ft. in dia- 
meter. This also is by Messrs. Buckton, of Leeds. 
There are also some other tools, including drills 
and machines of various kinds. In here also is a 
Roots blower for driving the experimental cupola 
before referred to. 

For supplying the works there are two groups of 





gas producers, one consisting of six stacks of 
twenty-four fires which supply gas to six melting 
furnaces, and the other a group of eleven stacks of 
forty-four fires, which supply seven melting fur- 
naces and the mill furnaces. 

In connection with these works are several sup- 
plemental departinents which, although somewhat 
extensive, do not call for any special notice, 
Amongst these we may mention the iron foundry 
from which castings both for these and the Hallside 
works at Newton are supplied. There are also a 
brass foundry, smiths’ and plumbers’ shops, and a 
machine shop, the latter being used for making 
and repairing the plant and machinery on the pre. 
mises. 

For the internal traffic of the works there are 
about three miles of standard gauge lines and three 
locomotives, besides two locomotive steam cranes of 
four tons each. There is also a 10-ton travelling 
steam crane, geared to run on rails, 








ENGINES AT THE BIRMINGHAM 
WATER WORKS. 

Tue Birmingham Water Works Company dates 
back to the year 1826, when the first Act was 
obtained. It was not a great affair in those days, 
and its proceedings were confined to pumping out 
of the River Tame, its field of distribution being 
what is now the borough of Birmingham and the 
parish of Aston. The service was laid on in 1831, 
and the original supply was adhered to until an 
accident occurred which produced a_ temporary 
waterfamine. A gas tank burst at Willenhall, and 
the fluid from it flowed into the River Tame, poi- 
soning the fish and rendering the water untit for 
any domestic use. The company had a certain store 
of water in its reservoirs, but long before the river 
was cleansed the inhabitants were in great straits 
for drinking water. Consequently in the next year 
the company obtained powers to take the Perry 
Stream and the Hawthorne Brook (the Wilton 
Stream), and the River Blythe, near Forge Mills. 
By about 1858 the works in connection with the 
Perry and Wilton streams were executed, but the 
power over the River Blythe lapsed. In 1806 the 
company got an Act enabling them to take the waters 
which rise in Sutton Park, but at a point about 
3} miles down the stream, at Plant’s Brook Forge, 
on the Birmingham and Kingsbury Road, and to 
sink a well there ; also to sink wells at King’s Vale, 
near Oscott; Perry, near Holford Mill; Wilton, 
at the upper end of the Wilton Reservoir ; and 
Erdington, near the railway station. Power was 
also given to extend the district to be supplied, so 
as to include King’s Norton, Yardley, and that part 
of the parish of Harborne not included in the hamlet 
of Smethwick, and to obtain by agreement from 
the South Staffordshire Water Works Company the 
exclusive right to supply the parish of Handsworth. 
At the same time it was agreed that after 1871 no 
water for domestic purposes should be supplied 
from the River Tame. As some of the wells did 
not yield as much as was expected, the company 
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obtained powers to take the waters of the Rivers 
Blythe and Bourne, near Whitacre Junction, and 
to sink a well at Selly Oak.* The district was ex- 
tended and now includes Birmingham, Edgbaston, 
Aston, King’s Norton, Yardley, Handsworth, North- 
field, and that part of the parish of Harborne not 


* A fully illustrated account of the pumping engines at 
= Oak will be found on page 304 of our thirty-second 
volume, 
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includec } 
pee tributaries forming the source of supply, other 


than the wells, are the Tame, Blythe, and Bourne 
rivers, and Plant’s, Perry, 
tending over an area of 190 square miles of country. 
There are also five wells : King’s Valve, Wilton, 
Perry, Aston, and Selly Oak. the capacities of 
the reservoirs are given in the Table im the pre- 
sding column. 

a 1875 the water works were transferred to the 
municipal authorities. fs 

Having thus given a brief description of the ex- 
tent of the works, we will turn to the matter more 
immediately before us, which is the new compound 
pumping engines erected last year for the Birming- 
ham Corporation at Whitacre, by Messrs. James 
Watt and Co., of Birmingham, under the direction, 
and to the specification, of Mr. J. W. Gray, the 
engineer of the Birmingham Corporation Water 
Works. We have for some time past been publish- 
ing engravings of these engines, and in this issue we 
bring the series to a close.* 

The Whitacre reservoirs and pumping station are 
situated close to the Whitacre Junction Station on 
the Midland Railway, and are shown in plan in Fig. 
43, page 301. The large reservoir was commenced 
June 6, 1881, and opened June, 1883. Water from 
the River Blythe is brought into the smaller reservoir 
to the right by cast-iron pipes. This reservoir is 
9} acres in extent, of 30,000,000 gallons capacity, 
and has a depth of 13 ft. It is made partly by exca- 
vation and partly by embankment. From it the water 
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Midway between the cylinders and the pumps are 
three beams—two short ones and a long one— 
ranged in a line, the long one being in the middle. 
This long beam is made of two parallel plates, 
spaced so far apart that there is room between them 
for the ends of the short beams. The long beam is 
pivotted symmetrically with regard to the two 
cylinders, but it is so long that its ends are quite 
beyond the piston-rods which pass between its plates, 
and are coupled each to one end of a short beam. 
These short beams, as we have already explained, 
are pivotted on links at their outer ends, and are 
similarly connected to the main beam between their 
ends, and thus each has a resemblance to the beam 
of a grasshopper engine with the connecting-rod 
removed and the main beam substituted for it. 
If this description be clear the reader will under- 
stand that the two piston-rods are coupled together, 
and that at the same time they are guided vertically 
by the combined action of the three beams. 

Upon each pump rod there is mounted a load 
box (Figs. 1 and 25) containing weights (Fig. 28), 
the whole amounting to 28 tons. Below the box isa 
plunger 2 ft. 2in. in diameter and 10 ft. stroke 
working in a pump 3 ft. 1} in. in diameter. The 
pump valves are of the type introduced by the late 
Mr. Morris of the Kent Water Works, and consist 
of rings of india-rubber clipped at their lower 
edges and encircling perforated castings. These 
valves were illustrated by us in detail when de- 
scribing the Selly Oak engines (vide ENGINEERING, 
vol. xxxii., p. 305), and they have been extensively 
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is pumped on to the top of the filter beds. The large 
reservoir is fed from the River Bourne, and is 90 
acres in extent with adepth of 25 ft. It will con- 
tain about 400,000,000 gallons, and its water is 
delivered by gravity to the filter beds, from which 
it is raised by the engines shown in our illustrations, 
and delivered against a head of 250 ft. into the 
mains. 

It will be seen at a glance that the engines are 
quite of novel design. There are two separate and 
independent pairs, and as they are alike the de- 
scription of one will apply to both. Each engine 
has two cylinders—high and low pressure—mounted 
upon short columns directly over the pumps, the 
piston-rod of each cylinder being connected to the 
plunger of one pump. The cylinders are respec- 
tively 33 in. and 60 in. in diameter and the pistons 
have a stroke of 10 ft. The two pistons and the two 
pumps are connected by a beam and _ parallel 
motion of an unusual form. On each piston-rod is 
a crosshead, the two arms of which work in bear- 
ings at the end of a short beam (Figs. 2, 18, and 19) 
pivotted at its opposite end upon two links carried 
from fixed centres in the frame. Between the two 
extremities, but not in the centre, this beam carries 
a pair of gudgeons which work (Fig. 19) in journals 
(Figs. 23 and 24) at the end of the main beam. This 
arrangement is perfectly clear in the engravings, but 
for the benefit of those of our readers who may not 
havethe back numbers beforethem, we will endeavour 
to make it plain by a verbal description, as it is the 
leading feature of these engines. The two inverted 
cylinders stand vertically over two pump barrels, to 
the plungers of which the piston-rods are attached. 

* A general perspective view will be found in the two- 
page plate published on July 3; Figs. 1 and 2, general 
elevations, in the two-page plate published on July 17; 
Figs. 3 to 24 in the two-page plate published on August 
14; Figs. 25 to 33 on page 247, September 11; and Figs. 
34 to 41 on page 300 of the present number. We also give 
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used by Mr. Gray with very satisfactory results. 
The position of the valves with regard to the pumps 
is clearly shown by Fig. 1 of our illustration, from 
which it will be seen that the whole arrangement is 
avery simple and straightforward one, all valves 
being very readily accessible. 

The engines make eight strokes per minute, the 
speed being regulated and the steam valves worked 
by a Davey differential motor (Figs. 34 and 35). 
This arrangement, which was constructed by the 
patentee’s firm, Messrs. Hathorn, Davey, and Co., 
of Leeds, has has been so lately described in our 
columns (page 226 ante) that we need not enter into 
details. The floating lever, moved at one end ata 
uniform speed by a cataract-governed engine, and 
at the other end by the pumping engine, is shown 
in Fig. 34. From it a rod goes to a rocking lever 
from which the six valves are worked. These are 
shown in Figs. 3 to 8, while their arrangement in 
the valve boxes, together with the connections to 
the cylinders, is shown by Figs. 31 to 33. The 
steam for the upper end of the cylinders enters by 
the left-hand valve (Fig. 32), passes downwards into 
the cylinder, and after having done its work returns 
and passes through the centre valve to the low- 
pressure cylinder. The third valve forms the com- 
munication between the low-pressure cylinder and 
the condenser (Fig. 9). The valves for the lower 
ends of the cylinders are shown in Fig. 33. 

Figs. 36 and 37, on page 300, illustrate a tripping 
apparatus designed to stop the engine should the 
resistance greatly diminish, as would be the case if 
a main were to burst. <A rocking lever is pivotted 
at its centre to the piston-rod of a cataract cylinder, 
and at one end to a rod having a pair of springs 
mounted on it as shown, one of these springs resist- 
ing any upward and the other any downward 
movement of the rod. The other end of this 
lever is worked up and down by a rod from the 
engine, and so long as this action takes place at the 
determined speed the tripping mechanism does not 
come into action. But if the speed greatly in- 


ceeds that of the springs, and the rod at the left of 
Fig. 37 is moved with the result that the trip gear 
shown by Fig. 36 is brought into action, and the 
valve rods working the steam valves are disconnected 
from the rocking lever by which they are operated, 
and the engine stops. 

The engines are fitted with surface condensers 
arranged so that the water pumped flows through 
them on its way to the pumps. The construction 
of these condensers is shown by Figs. 9 to 12, from 
which it will be seen that each consists of a cylin- 
drical casing traversed vertically by 201 copper 
tubes, 2} in. in diameter outside, and 7 ft. 44 in. long 
between tube-plates. The internal surface exposed 
is 773 square feet, the steam passing through the 
tubes, and the condensing water circulating outside 
them, its course being regulated by the diaphragms 
shown in Fig. 9. The air pump is placed near the 
main pump coupled to the low-pressure piston-rod, 
and is driven from the end of the main beam. 

On page 300 we give in Figs. 38 to 41 two pairs of 
indicator diagrams taken from the engines we have 
been describing. The engines are supplied with 
steam at 60 lb. pressure by a fine range of Roots’ 
boilers made by the Patent Steam Boiler Company, 
of Birmingham, and fitted with Knap’s mechanical 
stokers. We give on page 297 two views of one of 
these boilers which will show its construction and 
setting clearly. The whole arrangement of the 
boiler-house is capitally carried out. 

The workmanship of the engine we have been 
describing is excellent, and the decorations both of 
the engine and the engine-house are carried vut 
with admirable taste. The decoration of a steam 
engine is an exceedingly difficult thing to manage 
satisfactorily, as all who have tried it well know, 
and Mr. Gray deserves every congratulation for the 
success he has attained and for the extremely hand- 
some appearance of his engines. 

Before the erection of the engines we have been 
describing there were already two at Whitacre, each 
of 225 nominal horse-power, constructed by the 
Lilleshall Company. Each has a cylinder 72 in. 
in diameter by 11 ft. stroke, and two plunger pumps, 
one 24 in. in diameter and 10 ft. stroke, and one 
30 in. in diameter and 7 ft. stroke. They will 
throw respectively 190 gallons and 210 gallons per 
stroke. .The larger pump is used to raise the water 
from the small reservoir to the top of the filter beds ; 
the other, as well as the new pumps, is used to 
pump the filtered water to Plant’s Brook, and 
thence to Aston. There is no suction lift on 
the pumps, the water running into them at 2 lb, 
per square inch pressure. The Lilleshall engines 
obtain their steam from the same boilers as the new 
engines. 

The water engineer to the Corporation of Bir- 
mingham, Mr. J. W. Gray, to whom we are in- 
debted for the drawings of the engines we have 
illustrated, is now laying down hydraulic mains in 
an area half a mile square in the centre of the 
town, for supplying power to work hoists, &c., 
and to supplant the fire hydrants. This is a very 
important step, and it shows that the Corporation 
of Birmingham are not only thoroughly alive to the 
advantage of distributing power from a central 
source, but have the energy to do that which at 
other places has been left to the enterprise of special 
private companies. 

Under Mr. Gray’s charge the waste of water at 
Birmingham has so far decreased that the consump- 
tion is now only 23 gallons per head, and if from 
this be deducted that sold by meter, together with 
the loss due to broken pipes and emptying mains, 
and that used in flushing and small trades, the con- 
sumption for private purposes is only 17 gallons per 
head. In Fig. 42 we give a very interesting dia- 
gram showing the water pumped, and the rental 
received at Birmingham during fifty-two half-years, 
from 1859 to 1884, this diagram showing a steady 
progress of a highly satisfactory kind. 








TANK LOCOMOTIVE; LA GAIRA AND 
CARACAS RAILWAY. 

WE give this week a two-page engraving containing 
a longitudinal section, plan, and cross sections of one 
of a class of six-coupled tank locomotives constructed 
by Messrs. Nasmyth, Wilson, and Co., Limited, of 
Patricroft, for the La Gaira and Caracas Railway, 
Venezuela, these engines having been built from the 
designs of Mr. James Livesey, of Westminster. We 


shall, in an early number, publish detail drawings of 
these engines, and shall then describe them and the 





creases, the resistance offered by the cataract ex- 


line on which they work, this line being one of very 
considerable interest. 


















300 


ENGINEERING. 


(Sep. 25, 1885, 





—_______ 








MR. J. 





THE BRITISH ASSOCIATION. 


WE last week gave a brief report of the two prin- 
cipal papers read in Section G, the Mechanical Section, 
of the British Association, and also printed the first 
part of the presidential address. In our present issue | 
we complete Mr. Baker’s address and now proceed 
to deal with that part of the remaining proceedings 
that more especially interest our readers. 

In the Mathematical and Physical Section (A) Pro- 
fessor Chrystal, the President, delivered an inaugural 
address on ‘‘ The Diffusion of Scientific Knowledge.” 
Professor Chrystal referred to the fact that for about 
half the year during the last eight years,“ he had been 
employed in teaching mathematics, and for the other | 
half year he devoted his time to science-teaching | 
generally, and from the first he had been deeply inte- 
rested in the way it should be best taught. For the 
advancement of science he considered it necessary 
there should be not only learned professors but an 
appreciative public eager to discuss and able to criti- | 
cise. He pointed out how much had been done by | 
great scientific amateurs such as Boyle, Cavendish, | 
Joule, and Spottiswoode. ‘‘ There are few things,” | 
continued the President, ‘‘ where the want of an en- | 
lightened scientific public strikes an expert more than 
the matter of scientific text-books. If the British public | 
were educated as it ought to be, publishers would not | 
be able to palm off on them in this guise the ill-paid 
work of fifth-rate workmen so often as they do; nor | 
would the scientific articles and reviews in popular 
journals and magazines so often be written by men so | 
palpably ignorant of their subject.” 

The author then pointed out that the true means 
of scientific education for the young was not to con- 
duct them by the devious by-paths of knowledge, 
making fhe details and illustrations or particular rules | 
and methods ends in themselves, but to lead them by 
the broad high road to the best of our scientific ideas ; 
exercising them in the highest work of our greatest 
masters, and finally conducting them to some com- | 
manding eminence, from which they might view their 
promised land of scientific achievement. The end of 
all public scientific training should be to enable 
man to look reason and nature in the face, to judge 
fairly of what was known, and not be deceived as to 
the unknown. If these views were right the ideal of 
our present system of education must be a false one. | 
Let those who doubted turn to the text-books and 
examination papers of the day. The speaker then | 
went on to illustrate his meaning by reference to the | 
most elementary, but the most promising of all sciences, | 
geometry and algebra; the latter being, ‘‘ as we teach | 
it, neither an art nor a science, but jan ill-digested 
farrago of rules, whose object is the solution of exami- | 
nation problems.” The evil wrought by mere problem | 
working and mental gymnastics in university educa- | 
tion—resulting in an enervation of mind, an almost | 
incurable superficiality which might be called ‘‘ Pro- | 
blematic paralysis”—and the absurd prominence of | 
written competitive examinations, the general absence | 
of any broad and noble object as an end to be reached by | 
instruction, were dwelt on by the professor in eloquent | 
terms. Much, the speaker thought, might be done by | 
the great societies, such as the British Association, | 
Through their action great men exchanged ideas with 
great men, and, what was most important of all, young | 
men, who had not achieved greatness, had a nearer view | 
of their intellectual superiors. | 

The address, of which our brief abstract can give | 
but an imperfect idea, is well worth the consideration 
of all thoughtful men. 


There were thirteen papers set down for reading to | interesting contributions apparently being those by 
follow the —— address ; indeed Section A was | Professor Osborne Reynolds on ‘‘ The Dilatancy of 
ific one throughout the meeting ; the most | Media Composed of Rigid Particles in Contact,” which 


a most pro 





DETAILS OF COMPOUND PUMPING ENGINE AT 


GRAY, ENGINEER, BIRMINGHAM. 
(For Description, see Page 298.) 
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was illustrated by experiments, and with the conclu- 
sions drawn, so far as we could understand, Sir 
William Thomson disagreed entirely ; two papers by 
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it showed the convenience of placing the axes of driver 
and follower in one line instead of at right angles. 
The rollers each had one bevelled edge, and were in 
contact with as small portions as possible of the 
frustrums of cones on the sphere. A machine was 
then designed by Mr. Edward Shaw calculated to 
transmit two horse-power, the rollers being suitably 
placed to give the necessary frictional contact by 
pressure. This apparatus is at work in the Inventions 
Exhibition, and hoists a small sack at any required 
speed without any appreciable noise, and reversal of 
the motion is instantly effected. The author then 
referred to the principal difficulties encountered in 
carrying out the design. These were as follows : 

1. The question of suitable material. 

2. Heating of bearings with high speeds and pres- 
sures employed. 

Variable resistance whieh occurs in different 
positions of the axis of rotation from want of true point 
contact. 

4. Twisting of the sphere on the point of contact 
with the following roller when the axis of rotation 
passes through that point, and consequent injury to 
the surfaces in contact when the foilower stops. 

The first point was met by using steel and phosphor- 
bronze, cast iron also giving good results. The 
second problem was solved by a Stauffer lubricator. 
The third trouble still remains, although it has been 
somewhat lessened by improvements in detail. By 
a modification of the design which the author explained, 
the fourth difficulty has also been overcome. The latter 
was effected by a friction clutch being placed on the 
driver shaft, between the driverand the source of power. 
The handle, by which change of velocity is effected, is 
connected with a lever arranged so that when the 
critical point at which the sphere would twist on a 
point is reached, the friction clutch is thrown out of 
gear and the load remains at rest. 

The discussion on this paper was opened by Mr. 
Crampton, who said the question Professor Shaw had 
to face was that of friction. In aroller with a bevelled 
edge rotating against a sphere, the larger circum- 
ference of the roller was in contact with smaller parts 
of the sphere, and the less diameter of the disc was in 
contact with a part of the sphere giving an increased 
sectional area, and therefore of greater circumference. 
The speaker said he need hardly point out the in- 
fluence this would have on the action and on surfaces. 

Mr. Beaumont said, that although this gear got over 
many difficulties in connection with the transmission 
of power, he questioned how far it would be service- 
able for heavy work. The difficulty of unequal peri- 
pheral speeds of the contact surfaces was the one 
which presented the most formidable problem for the 
author to solve. 

Professor Unwin referred to the great vibration he 
had observed in the apparatus when being tested in 
the Inventions Exhibition, and Professor James Thom- 
son asked what was the friction of the parts. 

In reply Mr. Shaw said he agreed with Mr. Beau- 
mont as to the probable disintegration of surfaces, but 
as yet he had been unable to find any evidence of 
lamination in the cast-iron ball he had used, indeed the 
effect was to burnish the sphere. The vibration referred 
to by Professor Unwin was probably due to irregularity 
in the shape of the sphere. As to the loss by friction 
mentioned, no doubt that existed, but he had not 
been able to gauge it. All he could say was that it 
was possible to turn the mechanism by hand. 

The next paper on the list was contributed by 
Colonel Innes, the subject being ‘‘ The Employment of 
the Road Engine in the Construction and Maintenance 
of Roads.” The chief features described were the em- 
ployment of a stone-breaker driven by an engine and 
the application of an ordinary road engine for distribut- 
ing the metal. In the district of Aberdeenshire under 
notice there were especial difficulties, as the roads 
would have the appearance of being well constructed, 
but when subjected to heavy engine traffic, where the 
subsoil was soft, the surface gave way. The engine 
and wagons distributing the metal found out all the 
weak places and they were made up again and again 
until all was of a uniform firmness. The wheels of the 
wagons broke gauge, so that the eight wheels would 
effectually roll a space 6 ft. to 7 ft. wide, allowing for 
over-lap. The total cost of the plant was 1104/., in- 
cluding 309/. for the stone-breaker and van. For a 
durable surface of road, hand-broken metal was better, 
but the cost was 2s. 8d. compared to 1s. 10d. for ma- 
chine-broken metal. The author concluded by warmly 
recommending the system. A short discussion followed, 
in replying to which Colonel Innes said, that steam- 
broken stones were not so good for surface, but they 
formed excellent material for construction below. 
Gradients of 1 in 9 were worked with perfect satisfac- 
tion. 

There was no sitting in Section G on Saturday, and 
on reassembling on Monday the first paper taken was 
on “ Electric Lighting and the Law,” which was read 
by Mr. Lewis Edmunds to what was the most nume- 
rous audience of the meeting. This paper was a com- 
plete condemnation of the special legislation on electric 
lighting. If the author did not adyance anything 





novel, his paper had the merit of drawing attention 
to the unsatisfactory state of the present law, espe- 
cially to Section 27, which gives local authorities 
powers of compulsory purchase at the end of twenty- 
one years and at succeeding periods of seven years, 
without compensation for goodwill. Mr. Edmunds 
put the case with considerable force, stating the facts 
fairly and temperately, and alleging that a mere narra- 
tion of the clauses of the Bill could, however, hardly 
be surpassed as a sweeping condemnation of the 
measure. 

The discussion was opened by Captain Galton, who 
agreed with the paper generally. The Board of Trade 
were checking progress, and we had to thank Mr. 
Chamberlain and Sir Thomas Farrar for crushing a 
new and promising industry. Mr. J. W. Swan said 
he took part in the discussion with reluctance, as it 
might be considered he was not an impartial witness ; 
but he could not see how any thinking person could 
pronounce the Act other than unjust and unwise. He 
condemned in the strongest terms the twenty-one 
years’ clause and thought the public might be pro- 
tected without hampering the efforts of those willing 
to take a risk so completely. He felt sure that no great 
undertaking would be inaugurated unless the law were 
altered. After some further remarks, all of the same 
tendency, the discussion closed. 

Mr. Swan then read a paper on ‘‘ A New Miner’s 
Safety Lamp.’ The author commenced by referring 
to efforts already made which had so far not been 
successful. The lamp he produced was the result 
of eonsiderable experience already gained in this 
field. It was self-contained, and consisted of a 
small glow lamp mounted in a lantern supplied 
with a bull’s-eye, and having the current taken 
from a secondary battery. The total weight was 
6? lb., the measurement of the outer cylindrical case 
being 8 in. long and 4in. in diameter. Light equal to 
half a standard candle would be given for eight hours. 
This lamp, the speaker thought, might be pronounced 
an absolute safety lamp, and in cases of exploration 
after accidents with such a power ofjillumination and a 
Fleuss dress, much might be dene to save life. 

In the discussion which followed, it was pointed out 
that this lamp would not be a firedamp indicator like 
the ordinary safety lamp. This, Mr. Swann said, was 
very true, but he thought—and here he appeared to 
carry the meeting with him—that it would be prefer- 
able to have special indicators, say in the hands of the 
foremen, rather than every lamp should be an indicator, 
and also a possible source of danger. An indicator of 
an ingenious description had lately been suggested. 
Two heated platinum wires were used, one exposed to 
the mine atmosphere, and the other inclosed in a glass 
holding pure air. When firedamp was present the 
heat of the exposed wire wasincreased. An extension 
ofthe plan had been introduced by the addition of a 
differential thermometer. 

The next item on the programme was a paper by 
Mr. W. H. Preece on ‘‘The Strength of Telegraph 
Poles.” In connection with his work at the Post 
Office Mr. Preece had designed an apparatus for test- 
ing absolutely the strength of the fir poles used for 
carrying telegraphic wires. The result of these ex- 
periments went to show that the ordinary formula 
engineers had been using gave a strength of nearly 
50 per cent. over that warranted by fact; the actual 
coefficient being 765 in place of 1341. Careful experi- 
ments had also been made which gave a maximum 
wind pressure on the wires of 18.75 1b. In the dis- 
cussion which followed, Major Cunningham referred 
to the question of creosoting, and said that poles which 
had been so treated had stood for fourteen years and 
were perfectly good. The author had stated that there 
was no difference in the strength of the poles he had 
tested, whether creosoted or plain. He, the major, 
thought, the wind pressure taken was too low. 

Mr. B. Baker referred to the Mersey Dock Board 
rules as to the strength of poles which were usually 
taken as a standard by engineers. These, however, 
came out 60 per cent. above what Mr. Preece had 
shown to be actual facts. As to wind pressure, he, 
the speaker, had been consulted, and given 30 lb. at 
first, but on considering the matter he thought the 
figures quoted by the author were sufficient. Ac- 
cording to the programme Mr. Preece was to have 
followed with a paper on ‘‘ Domestic Electric Light- 
ing,” but in place of this he had an interesting con- 
versation with the audience on the private arrangement 
he had fitted up at his own residence. A Clarke’s gas 
engine was placed ina small building in the garden, 
the whole thing being run by the gardener. He used 
ten-candle power lamps, of which there were fifty-two, 
as being the most efficient for the purpose. Secondary 
batteries of sufficient size were used, the engine being 
run twice a week. By means of a Ferranti meter, 
which was illustrated by diagrams, it was found that 
70 per cent. of the current generated was given off by 
the batteries. In making a comparison of cost he 
found that in 1882 his gas bill for lighting was 
18/. 4s, 2d., while last year the gas engine had con- 
sumed gas to the value of 26/. 5s. 2d. To refit a 





house with electric light cost 7/, per lamp, and the 





annual cost of lighting in his house of fifty lamps was 
40/. to 50/. a year. Taking it as a luxury he con. 
sidered electric lighting as one of the cheapest, giving 
far more pleasure than the glass of wine or carriage 
which so many people looked on as a necessity, The 
most noticeable feature in connection with this method 
of house illumination was the increased cheerfulness 
of those who lived under its influence, the natural 
result of pure air and consequent improved health, 
Mr. Swan supported what Mr. Preece had stated 
as to the advantages of domestic electric lighting. He 
also used the electric light at home, but he proceeded 
in one respect on a different principle to Mr. Preece, 
The latter only worked his engine twice a week, but 
the speaker was in the habit of running his dynamo at 
the same time as he required the lights, although 
he used a secondary battery too. He started the gas 
engine some time before the light was wanted, and 
stopped it an equal time before the lights were turned 
off, and in this way avoided the greater part of the 30 
per cent. loss which fell oa Mr. Preece’s shoulders. 

Another speaker pointed out the longer time furni- 
ture, books, paintings, and decorations would last jf 
gas were banished from the house. In the absence of 
house painting alone a great saving would be effected, 
These things ought to be set against the additional 
cost. Several other speakers having become enthusiastic 
in their praises of electric lighting, the meeting was 
brought to a more rational aspect by Sir James 
Douglass, who said that it was the abuse rather than 
the use of gas to which so much mischief was due. In 
place of gas vitiating the atmosphere in the manner it 
generally did, it could be made the means of purifying 
the rooms by promoting ventilation if proper ventilat- 
ing tubes were fitted. 

Mr. Preece, in conclusion, said that he had originally 
adopted Mr. Swan’s plan of running the engine at 
the same time as the lights, but he found that the gas 
engine only worked at its best when at full power, 
and he found it desirable therefore to run the 
engine hard for a certain period and suffer the loss by 
leakage at the secondary batteries rather than have 
the engine often running ata very uneconomical power. 
He found better results altogether. He was now 
interested in the lighting of Lloyd’s rooms by electricity, 
but they intended to use gas nevertheless as a means 
of ventilating. It had been asked by one speaker 
whether a windmill could be used as a source of power. 
All he could say was that if any one would try a wind- 
mill he would give every assistance in his power in 
helping the scheme to be tested. Mr. Preece con- 
cluded by giving many instances in which men un- 
trained in mechanics, such as gardeners, butlers, 
valets, &c., had successfully run electric lighting plant. 

In the afternoon Professor Barrett gave a description 
of a fire and burglar detector to be titted to a sate, in 
which the closing of the safe door caused, by compress- 
ing the air, a movement in a tube of mercury, and on 
releasing the pressure by opening the door the quick- 
silver would fall, thus setting up electrical contact and 
sounding the bell at the central telephone station. 
This was followed by a paper in which Mr. J. N. 
Shoolbred described the electric lighting of the Forth 
Bridge, by means of which the present work is being 
carried on. 

On Tuesday, which was to have been the last day of 
the sectional meetings, the first business was the read- 
ing of a paper by Professor W. C. Unwin on ‘An Auto- 
graphic Apparatus for recording Stressand Strain.” This 
was a valuable contribution, illustrated by diagrams, 
the machine itself being shown in the room. As we 
hope shortly to print this paper at length and illus- 
trate the apparatus, we will not further refer to it now. 
The discussion which followed was taken up by Pro- 
fessors Ewing, Shaw, Smith, and J. Thomson, but 
nothing transpired that it is necessary to record now, 
a great deal of time being occupied by a question Pro- 
fessor Smith raised as to nomenclature, which after all 
came to nothing. 

Following this paper was one by Mr. C. J. Gordon 
on ‘*Some Tests made of Mild Steel,” after which 
Mr. P. M. Barnett gave some details of the Spey Bridge 
at Garmouth. His Excellency A. de Marcoartu read 
a paper on “The Diminution of Casualties at Sea, 
which was chiefly valuable for the discussion it gave 
rise to in which Sir James Douglass called attention to 
the important point of the loss of power in vessel’s 
side lights, which is 70 per cent. in the starboard 
and 60 per cent. in the port light. It was notice- 
able also that the red light travels quicker than the 
green. 

Mr. R. Capper next gave a short but valuable paper 
on ‘** The Deep-Sea Channel into Swansea Harbour. 
This we shall print, as it contains matter of general 
interest. It gave rise also to an interesting discussion 
in which the great improvements made at Swansea 
were pointed out by several speakers and comparisons 
drawn with the neglect that has been shown to many 
other ports which might have been equally benefitted 
had they been equally well looked after. ; 

Professor Ewing delivered an address on “High 
Speed Friction Driving Gear,” and was followed by 
Professor Shaw on ‘‘ Ashton’s Power Meter,” after 
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which Mr. F. Rigg gave a paper on “The British 
Association Standard Gauge for Small Screws,” and 
the proceedings for 1885 in Section G were brought 
any no in the other sections we have 
not space to give even a bare list. There were, we 
believe, in all about 400 papers contributed to the 
yarious sections. —‘T he excursions and entertainments 
were nearly all of the picnic type, the chief exception 
being the visit to the docks and harbour. In this, 
however, nothing very novel or especially interesting 
was exhibited, excepting, perhaps, the south break- 
water, which seemed to be a good example of how not 
to build a sea work, if one may judge by results. One 
would have thought that in the heart of the great 
granite-producing district, some native material might 
have been used in constructing sea defences rather 
than trusting to concrete and cement almost entirely. 

Three evening lectures were given, that of Mr. H. 
B. Dixon on ‘t Explosives” being perhaps the most 
popular. Mr. John Murray’s lecture on ** Deep Sea 
Research” was a valuable contribution to this branch 
of science. Professor Adams’ discourse on the ‘‘ Electric 
Light and Atmospheric Absorption” did not perhaps 
run in the groove many expected it would, and no 
doubt caused disappointment to some who heard it. 
At the conversazione, which was held on the Thurs- 
day of che meeting, and was well attended, the chief 
centre of interest was some experiments shown by 
Professor Osborne Reynolds, in which small shot or 
sand were closely packed in an elastic bag and water 
introduced. By squeezing the bag, water was made to 
fallin a glass tube attached, whilst the water again 
rose on the pressure being removed. This of course 
appears contrary to the natural course of events, and 
can we suppose only be accounted for by the rearrange- 
ment of ike particles due to their disturbance during 
the manipulation they were subject to. The experi- 
ment is a suggestive one, and may serve to give a 
clue to more than one point in molecular science, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was stronger last Thursday, and closed with a recovery 
of 3d. per ton, or fully one-half of the previous day’s de- 
cline. Business was done in the morning at from 42s. 6d. 
to 42s. 9d. cash, also at 428 74d. to 42s. 11d. one month, 
the close being buyers at 42s. 94d. cash and 42s. 11d. one 
month, with sellers at 4d. more per ton. In the after- 
noon there were transactions at 42s. 10}d. down to 42s, 9d. 
cash, also at 43s. to 42s. 104d. one month, with buyers at 
the close at the lower quotations, and sellers asking 4d. 
per ton higher. Firmness was again the rule on Friday, 
and prices experienced an advance of 34d. per ton, thus 
recovering the decline of the early part of the week. 
Transactions were reported in the forenoon at 42s. 94d. 
to 42s. 114d. cash, also at 42s. 11d. to 43s. 1d. one month, 
and at the close there were buyers at 42s. 1ld. cash and 
43s, one month, with sellers at 4d. higher per ton. Busi- 
ness was done in the afternoon at 42s. 114d. to 43s. 1d. 
cash, also at 43s, 1d. to 43s. 24d. one month, with sellers 
at the close at 4d. per ton under the top quotations, and 
buyers offering 4d, per ton lower. Over the week the 
fluctuations extended to 104d. per ton. The market 
opened dull on Monday, then recovered, but closed at the 
lowest, being a fall of 3d. from last week’s closing quota- 
tions. On forenoon ’Change transactions took place at 
42s, 10}d. to 42s, 114d. cash, also at 43s. to 43s. ld. one 
month, the closing rates for buyers being 42s. 114d. cash 
and 43s. 1d. one month, with sellers at 4d. per ton more. 
3usiness was transacted in the afternoon at 43s. O}d, 
down to 42s. 9d. cash, also at 43s. 14d. down to 42s. 10d. 
one month, the close being buyers at 42s, 9d. and 42s, 10d. 
cash and one month, respectively, with sellers at 4d. more 
per ton. The market was somewhat unsettled yesterday, 

but by the close an advance of 14d. per ton was made. 
the forenoon there were transactions at 42s. = to 42s, 94d. 
cash, also at 42s. 10d. and 42s. 104d.one month, with sellers 
at the close at 42s. 94d. cash and 42s. 11d. one month, and 
buyers at 4d. per ton lower. During the afternoon business 
was done at 42s. 84d. to 42s. 10d. cash, also at 42s. 10d. to 
42s, 114d, one month, and the close was buyers at 42s. 10d. 
cash and 42s. 11d. one month with sellers wanting 4d. per 
ton more. Business was done this forenoon at 42s. 104d. 
to 42s. 11}d. cash, also at 42s, 114d. to 43s. 1d. one month, 
and the close was sellers at the top quotations, with 
buyers at 4d. per ton under. Prices ruled much the same 
in the afternoon, and at the close there were sellers at 
42s. 10}d. cash and 48s, one month, with buyers at 4d. per 
ton less. A certain amount of the fluctuation occurring in 
the warrant market is still due to some members of the 
ring requiring to make an adjustment of their accounts, 
much of the buying being done to cover oversales, as the 
warrants are so well held that the ‘‘ bears” cannot 
continue their accounts satisfactorily, and in consequence 
they prefer to close. Comparatively little interest is yet 
being taken in pig iron by the general public. A few 
orders for small parcels of pig iron have recently been 
placed in the Glasgow market to meet Canadian require- 
ments, butthe reports coming to hand from the United 
States and the Continent continue to be very unsatisfac- 
tory ; and as regards the local demands, there is not only 
no increase to report in the volume of business, but the 
tone is becoming even quieter. There are now 90 blast 
furnaces in actual operation, another one having been 
blown in during the week at Gartsherrie Iron Works; at 
this time last year there were 94 furnaces in blast. Last 
week’s shipments of Scotch pig iron were on a more 








considerable scale than during any week since the be- 
ginning of this year. They amounted to 12,214 tons, as 
compared with 7557 tons in the preceding week, and 11,021 
tons in the corresponding week of last year. Canada took 
1967 tons ; the United States, 1228 tons ; Australia, &c., 
1025 tons ; Germany, 950 tons ; Italy, 518 tons ; and other 
countries lesser quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 624,191 tons, as against 621,591 tons 
yesterday week, showing an increase for the week of 
2600 tons. 


Novel Investment for Trade Union Funds.—At a meet- 
ing of the Executive Board of the Fife and Clackmannan 
Miners’ Association held on Monday night, a discussion 
took place regarding the best means of investing the 
funds of the Association, seeing that the bank interest 
had been lowered. It was finally resolved to recommend 
to the members that the funds should be expended in the 
erection of workmen’s houses on a model plan, to be 
the independent property of the Association. The general 
feeling of the members on the subject is now being taken. 
It is said that this is the first proposal of the kind ever 
made in this country. 


Clydebank Scholarship in Naval Architecture.—The fol- 
lowing extract from the Glasgow University Calendar will 
be found of interest : ‘* Clydebank Scholarship.—Founded 
in 1885 by Messrs. James and George Thompson, engi- 
neers and shipbuilders, Clydebank. The endowment is 
in the mean time for six years, but will be made perma- 
nent should the experiment be successful. Value, 10/. 
per annum. The scholarship is to be competed for 
biennially, at such times as the Senate may appoint, by 
young men not under eighteen years of age, who have 
been employed at least three years as working appren- 
tices, or in the drawing offices of shipbuilding or engi- 
neering works situated in the district of Clydebank, 
Yoker, or Dalmuir. The examinations will be held at 
the commencement of the winter sessions 1885-6, 1887 8, 
and 1889-90. The successful candidate must attend 
during the two years for which it is tenable the course of 
lectures and of instruction in ship drawing and calcula- 
tions given by the Professor of Naval Architecture. Names 
of candidates to be given to the assistant clerk of Senate 
on 1st October.” 


Success of a Glasgow Science Student.—Mr. H. Osbourne 
Bennie, ‘‘ Andrew M‘Onie,” Prizeman in the Glasgow 
College of Science and Arts, holds a very distinguished 
place amongst those who sat at the last examinations held 
in connection with the Science and Art Department and 
the City and Guilds of London Institute. e gained the 
second of the seven Royal Exhibitions, entitling to free 
admission to lectures and laboratories, and to instruction 
during the three years’ course for the associateship at the 
Royal School of Mines, London, with an allowance of 50/. 
a year. He was placed second amongst the successful 
competitors of this year for the Whitworth scholarships, 
with an annual allowance of 1501. In the Science and 
Art Department examinations he took first class honours 
and a medal in Machine Construction, and second class 
honours in Steam. In the examination in Electric Light- 
ing held by the City and Guilds Institute he secured the 
second place, and a prize of 3/. and a bronze medal. 


Successes of Anderson’s College Students.—At the quarterly 
meeting of the trustees of Anderson’s College, Glasgow, 
held yesterday, the President (Dr. Andrew Fergus) drew 
attention to the successes gained by the students attend- 
ing the engineering science classes held in the college last 
session. In the Science and Art competition, ten students 
were passed with honours ; thirteen in the second class. 
One gentleman gained a Whitworth scholarship of 1500. ; 
another gentleman gained a Whitworth scholarship of 
1007. ; and a third gentleman a National scholarship of 
60/. Three had gained free admission to the lectures and 
laboratories of the Royal School of Mines, and four had 

ained free studentships. Then in connection with the 
City and Guilds of London Institute, eleven passed with 
honours, and fifty-eight passed in the ordinary classes. 
One gentleman was absolutely first in this department, 
and got the silver medal and 5/., and other three passed 
and got bronze medals. Since he came into the room the 
result for the past year of the Science and Art examina- 
tions, and the money earned by the candidates, had been 
put into his hands. He found that Professor Rowden’s 
claim was 672/., and on account of the work done by the 
students, there was an additional claim of 937. Professor 
Blyth’s claim was 200/. ; Professor Dittmar’s, 111/.; Mr. 
J. C. Christie’s, 197,; and Dr. Buchanan’s, 11l. In addi- 
tion there were prizes to the students amounting to 35i. 
From the City and Guilds of London 35/. had been re- 
ceived, Professor Rowden’s claim being 34/., and Professor 
Blyth’s 17. Thus they had 1141/., in addition to the 357. for 
prizes to students. There could be nothing more satis- 
factory than these results, achieved by the teachers, 





NOTES FROM THE SOUTH-WEST. 

The Ynysybwl Valley.—On Saturday Messrs. W. R. and 
J. Beith struck an immense seam of coal in a pit which, 
during the last fourteen months, they have been sinking 
for Messrs. Davies, Scott, and Co., Ocean Collieries, in 
the Ynysybwl Valley, or, more properly, Clydach Dale. 
The spot where the pit has been sunk is three miles as the 
crow flies to the north of Pontypridd. The seam struck 
is 6 ft. of solid coal in thickness, and is at a depth of 545 
yards from the surface. Sinking was commenced in June, 
1884. Ata depth of 193 yards the No. 3 Rhondda vein 
was struck, the measure sunk through being mostly 
Pennant conglomerate, and ‘‘ cock shot rock,” the hardest 
rocks met with in the Welsh coalfields. After sinking a 
depth of 240 yards a stronger winding horizontal engine 
and pit framing was erected. This engine was made b 
Messrs, Parfitt and Jenkins, Tubal Cain Works, Cardiff, 











having cylinders 26 in. in diameter, 4 ft. stroke, with 10 ft. 
drum for round rope, direct acting. 


Cardiff.—A considerable steam coal contract has been 
let by the Peninsular and Oriental Steam Navigation 
Company. It is understood that the coal will be supplied 
by the Powell Duffryn, Cambrian, Ferndale, Lockett’s, 
Merthyr, Glamorgan, Dinas, Tylors, and some other com- 
panies. The general tone of the steam coal trade has 
een — at Cardiff. The house coal trade has also con- 
tinued quiet. The patent fuel works have continued 
pretty well employed. Last week’s clearances comprised 
117,592 tons of coal, 521 tons of iron, 3837 tons of patent 
fuel, and 2150 tons of coke. From Bilbao there arrived 
8947 tons of iron ore, and 279 tons came to hand from 
other sources. 


Newport.—The steam coal trade has been rather de- 
pressed. The house coal trade has also been quiet. The 
manufactured iron trade has shown little actual im- 
provement, although current indications are regarded as 
favourable. Last week’s coal clearances amounted to 
43,891 tons. The other exports comprised 1699 tons of 
iron to Montreal, 836 tons of iron, 730 tons of sleepers, 126 
tons of wire, 82 tons of tie-bars, and 125 tons of machinery 
to Madras, and 166 tons of wire to Pelotas. From Bilboa 
there arrived 4974 tens of iron, and 2850 tons came to hand 
from other sources. 


Ashton Vale Iron Company (Limited).—The directors of 
this company have issued the foilewing report : ‘‘ The 
directors report that the results of the company’s opera- 
tions for the financial year ending June 30, 1885, show a 
balance of 8637/. 12s. 1ld., leaving, after payment of de- 
benture interest, 1154/. 6s., and banker’s interest and 
charges, 1292/. 19s. 2d., leaving 200/. to the reserve for bad 
and doubtful debts, and writing 8587. 43. 2d. off plant and 
implements and royalty suspense, a balance of 5132/. 3s. 7d. 
in favour of the company, and in reduction of the debit 
balance of profit and loss. The working both of the 
Ashton and the South Liberty Collieries has shown, during 
the past year, a fair profit; and, considering the de- 
pressed condition of the trade, such results cannot fail to 
be satisfactory to the shareholders.” 


Merthyr Vale.—A new branch is being constructed from 
this colliery to the new Rhymney and Great Western 
Railway. This will lessen the mileage, but will, at the 
same time, inflict a loss on the Taff Vale line. 


Swansea Tramways.—Mr. Sugrue, the manager of the 
Swansea Tramways, contradicts a statement that the 
company has offered 2000/. a year for the right to lay 
and work a tramway to Port Tennent. 


Dowlais.—For the last month ;the demand for coal has 
kept all the Dowlais collieries in full work. The strain 
— the railway has been considerable, but it has been 
well met. 


Another Dock Scheme.—A scheme, said to be promoted 
by the Midland Railway and some of the leading firms 
at Cardiff docks, will shortly be brought before the public. 
Surveys have been made and plans have been prepared 
for the construction of a large low-water dock and fore- 
shore to the south of the new dock now in course of con- 
struction by Lord Bute. The proposed dock will have 
an area of 322 acres, with an entrance channel and dock, 
through which vessels drawing 22 ft. of water can enter 
or leave at any state of tide. This dock it is proposed to 
connect with the new dock, so as to establish a connection 
with all the docks at Cardiff through existing junction 
locks, and also with all the local railways, and by means 
of the Taff Vale and Rhymney Railways with the Mid- 
land Railway. Itis also proposed to establish in connection 
with the dock a regular line of steamers to sail between 
Cardiff and New York, and the dock will be called the 
Atlantic Dock. Other steamers will also ply regularly 
between Cardiff and Avonmouth for the up lines, and 
with Clevedon for the South-Western Railway. The 
cost of the proposed new dock is estimated at 1,500,000/7. 
The scheme has been laid before the directors of the Taff 
Vale Railway and the Rhymney ilway, whose co- 
operation will be required. Mr. W. T. Lewis (Lord 
Bute’s agent) is said to be favourable to the work. 








Water SUPPLY IN THE COLNE VALLEY.—The Colne 
Valley Water Company have lately completed at their 
works near Watford some works for the augmentation of 
their water supply, which consist of an additional well 
connected by an underground adit with their pumping 
well, and also a boring which has been carried to a depth 
of 700 ft. from the surface of the ground, and which yields 
about 650,000 gallons per twenty-four hours. This boring 
is 18in. in diameter, and has been carried right through 
the chalk down to the gault underneath, which was 
pierced a few feet only for the purpose of identifying it, 
and although previously to the execution of this boring it 
had been assumed by those having the largest local ex- 
perience that no supply of water would be found in the 
lower chalk at more than about 200 ft. from the surface, 
yet theresult proved that the greater portion of the water, 
viz., 400,000 gallons, was yielded by the beds between 
200 ft. and 500 ft. deep, and very much of it about the 
latter depth. The boring was executed with much 
rapidity, having been only twelve weeks in hand, giving 
an average of 55 ft. per week, including sundry stoppages. 
These works have been carried out by Messrs. W. Hill 
and Co., of 26, Great George-street, Westminster, under 
the supervision of Mr. W. Fox, C.E., acting on behalf of 
Mr. J. F. Latrobe Bateman, C.E. The Colne Valley 
Water Company having acquired Parliamentary powers 
to take over the undertaking of the Harrow Water Works. 
are making extensive preparations by putting down ad- 
ditional engines, boilers, and pumping machinery, and 
also laying new mains to meet the increased demand 
which will thus be made upon their resources. 
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COMPOUND PUMPING ENGINE; 


CONSTRUCTED BY 
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WE give above a perspective view of a pumping engine 
recently put down at the water works, Northwich, 
Cheshire, for the purpose of supplying the whole of the 
town with the necessary water. The engine was con- 
structed by Mr. John Wolstenholme, of Radcliffe, 
Lancashire, and the high and low-pressure cylinders 
are 14in. and 24in. in diameter respectively, with a 
stroke of 15in., and are provided with pistons on 
Mather and Platt’s principle, with weldless steel 
coils and cast-iron casing rings. The piston rods (of 
Bessemer steel), two to each cylinder (working through 
stuffing glands), are fitted direct into the rams ; prepa- 
ration being made on the outer edges of the rams (which 
are cast hollow with open tops) and bored to receive 
the rods. The rods are afterwards cottered up and 
have wrought-iron bushes on top with taper steel 
cotters, which tighten up the cottersin rams and allow 
them to be taken out at any time with ease. The rams 


MR, JOHN WOLSTENHOLME, 
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and pump barrels (14in. bore) were cast vertically in 
dry sand moulds, 

The preparations for connecting-rods are a few inches 
from the bottom of each ram, and are bored and 
fitted with steel pins ; the connecting-rods are thus 
longer than is usual in this class of pump, and interme- 


diate bows, &c., are dispensed with. The crank ends | 


of the connecting-rods are provided with gun-metal 
marine steps, wrought-iron plates, turned bolts, nuts, 
and lock-nuts, the opposite ends being cut out of the 
solid and having gun-metal steps, round and square, 
with taper cotter chased at top side and having nuts 
and lock-nuts for adjusting. 

The cranks are of crucible cast steel, 44 in. in dia- 
meter, and with a flanged coupling connecting the two, 
so that either pump may at any time be disconnected. 
Each crankshaft has two journals 4in. in diameter, 
and straight pedestals with caps and double gun-metal 


NORTHWICH WATER 
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steps carried by fenders bolted on the sides of the 
| pillars. The slide valves are of the ordinary flat kind 
working in boxes cast with the cylinders and having 
| Bessemer steel spindles. 
| The pump valves are of a tough rubber, working over 
| grated seatings, under mushroom-shaped guards, the 
valve boxes having a large area for the water. 
|The suctions are separate (10 in. pipes), and the 
| delivery valve boxes are connected together by a 
| breeches pipe and delivered into a 14in. pipe. The 
| suction is from adjacent filter beds and the delivery is 
| up an incline 300 ft. long and 25 ft. high to the bottom 
| of the water tower, and thence up the tower 85 ft. 
| high. The engines are calculated to deliver 50,000 
| gallons per hour when in ordinary work. The pipes 
| are arranged that the pumps may deliver either on the 
| top of the tower or deliver past the tower to supply the 
town direct. 
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TANK LOCOMOTIVE FOR THE La GA 


CONSTRUCTED BY MESSRS. NASMYTH, WILSON, AND CO., LIMITED 
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ELECTRO-METALLURGY OF COPPER. 

In a recent article (see page 13 ante) we devoted 
some space to a consideration of electro-metallurgy 
in its application to copper, and described the 
varying influences exerted by different metallic 
impurities existing in the copper being treated. 
Besides those referred to in that article, some 
others remain to be noticed. 

Metallic antimony behaves in general like tin. 
It goes, in acid or in neutral electrolyte, partly into 
solution, from which it is precipitated as basic salt 
on standing, and partly it remains as basic sulphate 








on the anode. The same is true, as in the case of 
tin, as regards the increase of the basic deposit in 
weight on exposure to the air. Antimony, there- 
fore, makes the liquor poorer in copper. Anti- 
moniates are not attacked by the current, and are 
transferred first of all direct into the mud; but by 
secondary action of the liquor they are decomposed, 
with separation of antimonic acid, thus giving rise 
to a neutralisation of the liquor. 

Even when there is considerable antimony in 
solution, and when basic salt is being deposited, 
this metal does not go into the deposit on the ca- 
thode, so long as the liquor is kept even approxi- 
mately right in composition ; at the utmost a little 
basic salt is deposited mechanically on the cathode. 
This basic salt deposits by preference at those 
points where the liquor changes in composition— 
where it grows more dilute—as it does around the 
cathodes. Antimony may be deposited with the 
copper if the liquor gets neutral or nearly so; and 
in case the liquor gets too poor in copper even the 
proper amount of free acid will not suffice to pre- 
vent deposit of antimony. 

Lead is attacked by the current before the copper, 
and goes almost entirely as insoluble sulphate into 
the mud. Only traces remain in solution, and none 
is deposited on the cathode. Thus the only effect 
of lead in the anodes is to make the liquor poorer 
in copper. 

Iron, zinc, nickel, and cobalt are dissolved by the 
current before the copper, and thus cause the 
liquor to become poorer in copper. There is also, 
with the low currents used, a distinct amount of 
secondary action, purely chemical in nature, by 
which the liquor of the bath dissolves more of 
these metals than corresponds to the copper depo- 
sited on the cathode, so that in this manner the 
liquor becomes to some extent neutralised and 
richer in dissolved metals. 

Metallic iron, under the conditions as to current, 
&c., which obtain in copper-refining, is always dis- 
solved as protosalt, and only by secondary action, 
under the influence of the air during circulation of 
the liquor, is any higher oxidation produced, and 
sesqui-salts formed. Salts of the higher oxide are 
only produced direct at the anode during the use 
of currents of such intensity as are never even 
approximately used in copper refining, about 1300 

amperes. 
square metres 
oxygen and free acid is also noticeable. 

Concerning sulphide of iron, it was stated by an 
Italian writer on the subject, Badia, that all sul- 


| phides of iron at the anode give rise to the higher 


oxide of iron in solution. Dr. Kiliani considered 
that this statement would only be good as regards 
sulphides of a higher degree of sulphurisation than 
the proto-sulphide FeS, such, for instance, as 
Fe.S,, which occurs in copper pyrites. But a 
series of very careful experiments made by him, 
with a current of 20 a 

square metres 
liquor, with total exclusion of air, proved that 
Badia is right, as the higher oxide was always 
formed even when the lower sulphide was used at 
the anode. 

All the various reactions named are going on, in 
practice more or less at the same time, according 
to the constitution of the anodes. The mud, after 
drying, may consist of gold, platinum, silver (silver 
sulphide), cuprous oxide, copper sulphides, basic 
sulphates of bismuth, tin and antimony, various 
arseniates and antimoniates, sulphate of lead, and 
any slaggy materials which were entangled in the 
copper of the anodes. There is also present a little 
metallic copper in the form of powder. 

The solution of the anodes does not take place 
in such a manner that the inner portions are only 
attacked after the outer portions are dissolved away. 
The action extends far into the interior of the anode 
plates while there is still a large amount of un- 
dissolved copper at the surface. Anodes cast direct 
from the fusion of copper pyrites, after a few days’ 
electrolysis, always show a considerable swelling 
out towards the cathode. The liquor grows con- 
stantly richer in metals—iron (zinc, nickel, cobalt, 
manganese), tin, arsenic, antimony, bismuth—and 
poorer in copper and free acid. 

As concerns the decrease of the copper in solu- 
tion, this is to some extent compensated by the 
secondary action of the liquor at the anodes ; and, 
indeed, in cases where purer coppers are being re- 
fined, it sometimes occurs that the liquor grows 
constantly richer in copper instead of poorer, to a 


and a neutral 





, and in these cases a liberation of | 


degree which cannot be explained by the evapora- 
tion of the bath. This is caused by the well-known 
solvent action of acid copper-sulphate liquor on 
metallic copper. Cuprous sulphate is formed, which 
is oxidised by the air to cupric sulphate. In this 
manner more or less copper is always being dissolved 
from the anodes, all the more the lower the intensity 
of the current and the more complete is the circula- 
tion, and therefore oxidation, of the liquor. Any 
ferric sulphate in the liquor promotes this solvent 
action. Anode plates are sometimes thus corroded 
right through at the surface of the liquor. 

This action explains the fact that the loss of 
weight at the anodes, and the gain of weight at the 
cathodes, are respectively greater and less than they 
should be according to the strength of the current 
used. In experiments that have been made dif- 
ferences of this nature were found amounting to 34 
per cent. at the anodes and 2 per cent. at the 
cathodes. Of course this action tends to steadily 
reduce the amount of free acid in the liquor. The 
gradual neutralisation of the bath which is brought 
about by the above various causes, is very detri- 
mental to the proper conduct of the process. The 
conductivity of the liquid is diminished. The im- 
purities are more easily deposited with the copper, 
and also, quite apart from the question of impuri- 
ties, the deposit is obtained in a very bad state, 
devoid of the desired toughness. This is caused by 
an admixture of cuprous oxide, which cannot take 
place in a sufficiently acid liquor. This cuprous 
oxide can be seen by the peculiar red colour it gives 
to the deposited copper. Using the normal current 
pian 

square metres 
of cuprous oxide have been obtained. Other ex- 
perimenters have previously noticed and recorded 
this deposit of cuprous oxide from neutral liquors. 
It is therefore of the utmost importance in refin- 
ing copper that the amount of free acid in the bath 
|be kept at the proper limit, and repeated tests 
must be made so that the acid may be added as 
required. 

Also, as regards diminution of the copper in 
solution, this should never be allowed to go too far. 
Copper sulphate should be added to the bath 
to keep it near the normal standard for copper. 
When a liquor is getting too impure, by the gradual 
solution of the various metals, the copper contained 
in itcan always be obtained as copper sulphate 
crystals, pure enough for use to add to a fresh lot of 
liquor. 

A condition quite as important for the success of 
the process as the current, is the proper circulation 
|of the liquor. It is a matter of experience that in 
|the absence of circulation the liquor grows richer 
|at the anodes and poorer at the cathodes, and that 
| the poorer liquor rises at the cathodes and collects 
at the top of the bath. In this manner not only 
does a layer of liquor of greater resistance get 
formed in the way of the current, but it may occur 
that when the copper in solution is much reduced 
the current may be partly employed in decomposing 
some of the other constituents of the bath, with 
separation of other metals besides copper, or the 
free acid may be decomposed and hydrogen gas 
liberated. The effect of circulation of the liquor 
makes itself principally felt in the difference of the 
potential of the bath. 

But in addition to the increase in difference of 
potential, bad circulation seriously affects the nature 
of the deposit of copper, which is always purer and 
tougher, the better the circulation, even in per- 
fectly pure liquors, and when all other favourable 
conditions are properly observed. 

As concerns the amount of work which has to be 
done in order to deposit a given amount of copper 
on the cathode it is clear, that only the resistance 
in the circuit has to be overcome, and that no work 
has to be reckoned for the decomposition pure and 
simple of the copper sulphate, because exactly as 
much energy as is consumed at the cathode is 
liberated again at the anode. Indeed, theoretically, 
the energy set free at the anodes should exceed that 
consumed at the cathodes, as in place of some of 
the deposited copper, the current causes the solution 
at the anodes of some of the more electro-positive 
metals whose ‘‘ heats of oxidation” are greater than 
that of copper sulphate. 

But if we compare the difference of potential of 
a bath in which both electrodes are of pure copper 
with the difference of potential of other baths in 
which the copper of the anodes is alloyed with one 
or other of the electro-positive impurities occurring 
in black copper, all other conditions being kept 
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alike, we shall only find the lowering of the differ- 
ence of potential to be really noticeable when the 
impurity amounts to a considerable percentage of 
the copper. And even in these cases, or most of 
them, we shall find that such primary reduction of 
the ditference of potential will be very rapidly re- 
placed, as it always is with impure black coppers, 
by a secondary action due to ‘ polarisation,” which 
restores the difference of potential to its original 
value, or even increases it. 

This ‘*polarisation” is explained in the case of 
copper by the fact that local currents are set up 
between the anodes and the mud adhering to them, 
the direction of which currents is contrary to that 
of the main current. Further, the anodes are 
covered more or less with badly conducting 
oxides or sulphur; differences of concentration of 
the liquor occur at the surfaces of the electrodes ; 
and as soon as the impurities are once in solution 
their salts are more or less acted upon at the 
cathodes. Although this latter action is but slight, 
and the separated metals are redissolved by 
secondary action, still it is quite enough to have a 
very decided effect on the difference of potential. 
In addition to all this, it is only too easy to have 
also a slight liberation of hydrogen taking place in 
the bath, and even when this is so minute as to 
entirely escape the observation of the operator, it 
seriously affects the difference of potential. 

The increase in difference of potential, conditions 
of circulation, &c., being normal, is in general pro- 
portional to the amount of impurities contained in 
the anodes and in the liquors. For instance, if we 
have an observed difference of potential of 0.095 
volt in a bath using electrodes of pure copper 5 cm. 
apart, and if we then remove the anode and 
replace it by one of black copper, we shall find that 
the bath then shows a difference of potential of 0.12 
volt. (The black copper in question contains 0.4/3 
per cent. silver, 0.011 per cent. gold—1.23 per cent. 
arsenic—l per cent. iron, 0.54 per cent. sulphur.) 

Again, if we have both the electrodes of pure 
copper and replace the liquor by one which contains 
only 2 grammes of copper per litre, the remainder 
of the normal copper-strength being substituted by 
iron, we get a difference of potential of 0.22 volt, 
which rises to 0.25 volt if we replace the anode 
again by one of black copper, and to 0.5 volt if we 
replace it by one of copper pyrites. If the liquor is 
allowed to become neutral in addition to the above 
change in composition, the difference of potential for 
anodes of black copper and copper pyrites amounts 
to 0.35 volt and 0.75 volt respectively. 

In general the difference of potential of the baths 
rises, on the introduction of new anodes, gradually 
to a maximum from which it falls instantly, though 
but slightly, if the mud is brushed off the surface of 
the anode. 

The difference of potential in the baths is the 
main factor which has to be taken into account if 
we desire to calculate the amount of copper we can 
produce from a given material with a given con- 
sumption of power. All we require to do is to 
make a trial on a small scale with the same strength 
of current that we consider best suited to the regular 
work, and with the same distance between the elec- 
trodes, and to measure the difference of potential 
between them, which is best done by means of the 
torsion galvanometer of Siemens and Halske. The 
tension at the binding screws of the dynamo 
machines, divided by the tension thus ascertained 
in the bath, gives us the maximum number of baths 
which we could theoretically use in series. Thus, 
suppose that the tension at the binding screws is 
15 volts, and that of the bath is 0.25 volt; 
then. if we neglect entirely the resistance of the 
conductors outside the actual bath, we could have a 
maximum of 60 baths in series. In actual practice 
the number would be really about 40, on an 
average. If the machine, with the above difference 
of potential at the binding screws, gives a current of 
240 amperes (machines C,, of Siemens and Halske) 
then, as each ampere is equal to 1.1817 gramme 
of deposited copper per hour, the whole current 
is equal to 283.61 grammes of deposited copper per 
hour, and 40 baths in series are equal to 11.344 
kilos of copper per hour, or 272.26 kilos per 24 
hours. 

The amount of power required for such a pro- 
duction is calculated according to a formula by 
which the strength of current in ampéres is multi- 
plied by the difference of potential at the machine 
in volts, and the resulting figure divided by 736. 

240 x15 | 


Thus in the above case “ —"* 4.89 horse-power 
736 





at the dynamo machine, where, however, in actual 
practice, the loss in transmission, &c., must be 
taken as 6 horse-power. 

If we divide the figure expressing the strength of 
current by the figure obtained from the ‘‘ normal” 
formula, 20 a 

square metres 
electrode-surface for each bath ; and if we take asa 
datum that each anode must be 5 centimetres dis- 
tant from the next cathode, we can calculate the 
cubic contents of the baths. 

As regards the tension and the strengths of cur- 
rent to be used with a given power, it is theoreti- 
cally the same thing, so far as concerns the relation 
of the power to the amount of copper deposited, 
whether we have a machine with, say, 30 volts 
tension at the poles and a current of 120 ampéres, 
or one with 15 volts and 240 amperes, so long as 
the strength of current per given electrode surface 
remains the same. In practice, however, there is 
this important difference, that with low tensions 
the conductor must be exceedingly thick and as 
short as possible, so that the machine must be 
placed close to the baths, and any increase of 
resistance in the baths causes much more serious 
derangement of the work than is the case with 
higher tensions. 

The first plant used at Oker, in Germany, con- 
sisted of a machine giving 3} volts and 1000 am- 
peres, and it is stated that the copper conductors 
had to be as thick as ‘‘a child’s arm,” and even 
then got perceptibly heated. Such conductors also 
caused great increase in the cost of the plant. The 
machines now used at Oker give 15 volts and 
240 ampéres, or 30 volts and 120 ampéres. The 
material for the cathode plates should always be the 
purest electrolytic copper, as experience has always 
proved that the best deposits are obtained upon it. 
The length and thickness of conductors are regu- 
lated by the conditions of current used. The above- 
mentioned machine (C,) of Siemens and Halske, 
giving 3} volts and 1000 ampéres, required a con- 
ductor of 25 square centimetres section, and had to 
be placed closed to the baths, whereas the machine 
Cis, with a conductor of 12 millimetres thickness, 
may be 40 to 50 metres distant from the baths. 

The greatest care must be taken to constantly 
determine the conditions of the current, and it 
is strongly advised not to allow the ‘‘mud” to 
remain tvo long in the baths, as is done at some 
establishments, because, as before explained, some 
of the impurities in it are slowly dissolved by the 
bath. Also the anodes should be taken out periodi- 
cally and cleaned of mud on the surface, but care 
must be used that no particles of this are allowed 
to fall into the bath, as any such which may adhere 
to the cathode cause bad places on the deposited 
copper. 

The final remarks of Dr. Kiliani, whose investi- 
gations we have been following, deal with the 
economic side of the question. He points out that 
the great drawbacks to this method of refining 
copper consist in the high cost of the necessary 
machines and tanks, &c., and in the large amount 
of space required for the work as well as the length 
of time during which the copper remains locked up 
under the treatment. Thus, a plant worked by a 
machine Cig of Siemens and Halske takes up a 
space of 80 square metres, and with the normal 
current indicated in the foregoing descriptions, it 
requires five months to deposit a piece of copper 
1 centimetre thick. The anode of black copper 
must remain almost as long in the bath, for the 
same thickness. Of course the interest on all the 
copper thus locked up, plays an important part in 
the calculations for and against this process as com- 
pared with the older ones. 

But Dr. Kiliani considers that in spite of its 
drawbacks the process deserves preference where 
copper containing precious metals has to be dealt 
with. And though in its present form it may not 
be entirely a brilliant affair, still it is predicted 
that the electro-metallurgy of copper will even- 
tually not be limited to working on the black 
copper which has been obtained by smelting the 
ores by usual methods, but will be able to deal 
direct with the ores themselves, 


we get the amount of 








IRON TRADE ARBITRATIONS. 

In few industries have there been so many arbitra- 
tions as in the manufactured iron trade ; and in the 
successive arbitrations, and in the decisions of the 
umpires, there have been evolved a series of principles 
which must materially conduce to the readiness of 





[Sepr. 25, 188s, 
the future determination of wages questions in nat 
industry. Inthe past ten or twelve years t 
decisions have been of more than common interest 
because there has been included a consideration 
which previously had little need to be taken into 
account—the question of the growing preference for 
steel, and its effect on the iron trade. Three of 
the most momentous of the awards in the iron 
trade were, Messrs. Williams and Mundella’s (1876) 
Mr. David Dale’s (1878), and Mr. Lefevre’s (1879). 
The following in a tabular statement of the =. 
sults : 


that 
hese 


‘e- 


Selling Wage 
Price. Arranged, 
oa: £a. 4. 8. d. 
Williams and Mundella ... 710 4 8&8 3 
Dale .. ce ses San 67 4 7 16 
Lefevre <a aie = 605 7 0 
The basis of these awards seems to be the old one 
of ‘shillings to pounds and something over’— 


that something being defined by 9d. inthe Williams 
and Mundella award of 1876; by 1s. 3d. in the 
Dale award of 1878; and by Is. in the Lefevre 
award of 1879. After that time a sliding scale de- 
fined the rate of wages for some time in the north 
of England iron trade. In 1882, however, there 
were arbitrations, Mr. J. W. Pease (now Sir J. W. 
Pease) being the umpire, and a further sliding 
scale was agreed upon, the termination of which 
brought in Mr. R. 8. Watson, of Newcastle, as the 
umpire, on several successive occasions. In the 
most notable award of Sir Joseph Pease, the selling 
price was 6/. 2s. 11d., and his award reduced the 
rate of wages by 6d. per ton—5 per cent. Broadly 
put, the later sliding scales and the later awards 
have recognised the addition of 1s. 6d. per ton to 
the ‘shillings to pounds.” In that change from 
9d. to 1s. 6d. is to be seen the most remarkable of 
the effects of the awards in the trade—a small matter 
apparently but one of very great importance. The 
tendency of the arbitrations, also, has been to lay 
the bases for sliding scales, and thus to give a little 
more permanence to the awards, and to the rate 
they decided on. On one occasion, the rate for 
the sliding scale itself was decided by reference to 
Mr. David Dale, the award being in favour of a 
‘* shillings to pounds” scale, with Is. 6d. added ; and 
this rate was the basis of the last sliding scale in the 
manufactured iron trade—that of March, 1883, 
which continued down to the end of that year. 

Arbitration has thus performed for the finished 
iron trade, the double duty of deciding the rate of 
wages for a period agreed upon, and of preparing 
the way for a sliding scale which usually endures a 
little longer. (There is the less seen result, also, 
of the determination of local disputes, but on this 
we need not make remarks now). These prolonga- 
tions haveoften been at the instance of the arbitrators 
themselves. But in several instances when the 
course of the trade has changed during the duration 
of the sliding scale, it has been found needful to sus- 
pend it, because its motion is much slower than that 
of a market. In that fact lies the cause of the 
chief advantage the arbitration has over the sliding 
scale, that an unbiassed arbitrator takes into 
account the whole of the circumstances surrounding 
the trade, whilst a sliding scale merely records the 
change in wages on the basis of the selling price of 
the product. So long as the other circumstances 
retain their proportion, the scale does strict justice, 
but if that proportion be disturbed, the scale takes 
no cognisance of the change. In the days when 
Mr. Rupert Kettle and Mr. Thomas Hughes were 
the arbitrators, for instance, there was a great pre- 
ponderance of rails; but when Messrs. Williams 
and Mundella were called in, that preponderance 
had given way, and the proportion of plates was 
increasing. The change affects the wages in 
this way—that the selling prices of the two are 
very, dissimilar : if, then, a scale had been in exist- 
ence over that period, the rate of wage out of the 
selling price of the earlier part of the time, would 
have needed change for the later part ; and this, 
without readjustment of the basis of the scale could 
not have been carried out. Similarly, sharp varia- 
tions in the price of crude iron, or other raw 
materials, affect the justice of the basis of scales, 
though in the long run these would work fairly to 
both, yet the slowness of their operation renders 
justice at times too slow. 

But the nature of the award of an arbitrator is 
such as to preclude it being very long, fair to both 
classes, unless it is fora period, and partakes of the 
nature of a ‘* time bargain.” The state of the trade 
varies, the prices of raw materials fluctuate, and the 
demand for the finished article changes, so that if 
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these have been taken into account by an arbi- 
trator, revision of his award is needed when the 
fluctuations are of moment. Hence, arbitrations 
should be frequent, and as they are costly and slow, 
the tendency is inevitably towards a sliding scale. 
Arbitrators themselves advise this: Sir Joseph 
Pease, for instance, went so far in 1882 as to say, 
‘‘May I again repeat my earnest hope that it will 
not be long before you can agree on the regulation 
of wages by a sliding scale,” whilst Mr. Dale, Mr. 
R. 8. Watson (the latest arbitrator in the northern 
manufactured iron trade), and others, have given 
similar advice. It would, therefore, be no unfair 
conclusion to come to to say that the area of the 
sliding scale is one which needs occasionally the 
supervision of a special arbitration to decide on the 
adjustment of the basis to the changing circum- 
stances of the trade, and that the uses of arbitra- 
tion specifically are to define the changes in scales, 
to prepare for them, and to alter them from time 
to time as may be needed to enable these automata 
to perform their duties fairly. Sliding scales then, 
with the basis changed as needed from time to time, 
seem what is wanted in the iron trade, and that 
change of base would appear to be most fittingly 
brought about by a special arbitration. In this not 
only can the prices be brought into review, and the 
cost of the production, but also of the state of the 
trade, its growth or otherwise, and the continuance 
of competition, or its variation, or other branches 
of the manufacture such as that of the steel rail or 
steel plate trade, which infringe on the domain of 
manufactured iron. 


WASHING MACHINERY AT THE 
INVENTIONS EXHIBITION. 

Tue advice of an eminent Manchester engineer 
to young men who consulted him as to the choice 
of a calling, was ‘‘ Be a washerwoman.” In sup- 
port of his recommendation he pointed out that all 
Lancashire was engaged in some way or other 
in the manufacture of calico, and that miners, iron 
founders, engineers, machinists, spinners, manu- 
facturers, as well as the army of agriculturists, 
merchants, and shopkeepers, all got their livings 
either directly or indirectly out of the sale of cotton 
cloth. But the cost of producing a piece of calico, 
he said, was only a fractional part of the cost of 
washing it. The wholesale cost of the fabric in a 
shirt might be taken at two shillings or less, but 
before it was worn out, it had been scores of times 
through the washtub, and the original value paid 
two or three times over to the laundress. There- 
fore, he argued, if the manufacturer of calico ranks 
among the most important industries of the kingdom, 
it is evident that the man who can raise the art of 
washing from a domestic operation, either carried on 
at home, or in a pettifogging way by poor women, 
to the rank of a commercial process effected in 
factories by well-designed machinery, will produce 
a great economic change, and should reap a rich 
pecuniary benefit. 

There is no doubt a great deal of truth in this 
view of the matter, but we are still as far from the 
time when the laundrymaids’ business can take rank 
with that of the Lancashire spinners. Indeed, if one 
were to take his estimate from the show of machinery 
at the Exhibition he would be justified in assuming 
that no progress at all had been made in this 
country, and that all which has been accomplished 
has been done in America and France. English 
makers are scarcely represented, many of them 
having been present at the Health Exhibition, and 
either not choosing, or not being permitted, to 
repeat the same display. The place of honour must 
be awarded to the Troy Laundry Company, Limited, 
Troy, N.Y., U.S.A., who are represented in this 
country by Messrs. J. Armstrong and Co., 11, 
Silver-street, Wood-street, E.C. They show a com- 
plete plant, which, however, would have been more 
extensive, if greater space had been available. The 
distinctive features of the system adopted are eco- 
nomy of labour and gentleness in the treatment of 
the clothes. The articles are handled as little as 
possible, and they are not subjected to any pounding 
or scrubbing, and, above all, to no wringing between 
rollers, which is the most destructive of all the pro- 
cesses carried out in modern laundries. The wash- 
ing machine is a horizontal rotating wooden cylinder 
some 3 ft. in diameter. It is furnished on the inside 
with wooden ribs or battens, and runs. alter- 
nately in one direction and the other, making four 
revolutions each way. It contains about 25 gallons 


of water, and the cleansing action results from the 





clothes being raised as the cylinder revolves, and 
then dropped into the hot soap and water, the air 
and steam which they contain being forced through 
the fibres of the cloth, carrying the dirt with them. 
When this process is finished, articles soiled to the | 
same degree being treated together, the hot water is | 
run out, and then separate supplies of rinsing water | 
are introduced in succession, the object being to | 
entirely remove every trace of soap, which is 
considered to be the source of the bad colour 
that is often exhibited by linen which is not 
dried in the sunlight. The fourth rinsing is done 
with blued water, and then the articles are trans- | 
ferred to the hydro-extractor and the moisture is | 
removed to such an extent that they can be com- | 
pletely dried on a hot mangle. This consists of a} 
hollow cast-iron cylinder, kept heated by steam, | 
and revolving in contact with three smaller rollers | 
covered with many layers of cloth, so that buttons, 
creases, &c., can pass without injury. The pres- | 
sure between the large and the small rollers can be | 
adjusted at will, according to the kind of work in| 
hand, and the speed of revolution is such that two | 
passages through the mangle are sufficient to dry | 
all articles that can be spread out flat, such as| 
towels, sheets, and the like. By aid of the three | 
machines we have described, everything which does | 
not require to be starched, and is uniformly soiled | 
without bands or spots of dirt, can be washed with 
scarcely any labour, all that is required being to| 
transfer them from the washer to the hydro-ex- | 
tractor, and then to put them, one at a time, through | 
the mangle. 

3ut for collars, shirts, and the like, the removal | 
of the dirt is the smallest part of the laundress’s | 
vocation. They have to be ‘‘ got up,” a process 
which continued to be performed by hand for years 
after washing machines were to be found in every 
laundry, and almost in every house. The Troy 
Company, however, provide an entire series of 
machines for this purpose. The articles are first 
taken to the starcher, which consists of a horizontal 
rotating polygonal body—we had almost written 
cylinder as a more descriptive word-—running in 
contact with an endless apron. The polygon is 
smeared with cold starch, and the garments are fed 
slowly under it, the angles rubbing the starch 
well into the fabric, so that a large quantity is 





absorbed, and every fibre eventually becomes well 
stiffened. Collars are treated by being placed in a| 


rumbling box with a quantity of starch, and rolled | 
over and over until the mutual friction has per-| 
formed the same office as the corners of the poly- 
gonal body. By means of a steam-heated drying 
closet the moisture in the starch is evaporated, 
and then the goods, aftera preliminary ‘‘ degging”’ 
to slightly damp them afresh, are ironed, there | 
being different machines for each article. The 
fronts of the shirts are then placed on what is called 
in America a bosom-board, that is a piece of flat 
padded timber about the same size as themselves, 
and are then passed beneath a heated roller, the 
board being fed slowly forward to obtain the fric- 
tional or calendering action which gives the high 
glaze so much esteemed. The cuffs are passed | 
between rollers which overhang the framing, the} 
operator standing opposite the ends of the rollers. | 
Collars havé a separate ironing machine, consisting | 
of a bed curved to the are of a circle, and a hot 
roller which swings backwards and forwards in an | 
arc of the same curvature as the bed. This turns 
them out flat or nearly so, and they are then bent | 
to a circle by being passed between a pair of small 
hot rollers, the ‘‘turn-down” collars having a spe- | 
cial pair to themselves. The entire plant is well | 
worth inspection, and presents many very ingenious | 
features. A laundry with this machinery is now 
being fitted up at Wimbledon, and another at Eton | 
College. | 

' 

| 


At the adjoining stand is an ironing and mangling | 
machine shown by M. H. Chasles, of 77, Rue de 
Montreuil, of Paris, the local agent being Mr. T. 
Cudlipp, 8, Church-street, Edgware-road, London. | 
In this machine the effect is gained by passing the 
fabric between a covered roller and a metal concave 
heated by gas or steam. The roller is of large 
diameter and can be raised or lowered, with relation 
to the concave, by a screw. The roller is driven 
through gearing arranged with two speeds, so 
that if the articles come from the extractor very 
wet, a slower feed can be adopted to have them 
longer in contact with the hot bed. The lip of 
the concave is made movable, and can be opened | 
by a treadle to admit the edge of the cloth, which | 
is then carried forward by the friction of the| 





| included in the revolution of 1776. 





roller, and passes out of the opposite side dry and 


calendered on one side by sliding over the hot 
surface. Although this is the only machine shown, 
the maker’s catalogue gives particulars of many 
others. 

The remaining machines may be very briefly 
dismissed. Messrs. J. Sternberg and Co., of 31, 
Arcade Chambers, St. Mary’s Gate, Manchester, 
show Nitsch’s wringer, which consists of two india- 
rubber covered rollers running in a frame designed 
to be clamped to the edge of the washtub. The 
upper roller is carried in bearings fixed at the ends 
of C-shaped steel springs which give the necessary 
grip to squeeze the water out of the clothes. The 
bearings are eccentric, and each can be turned back 
to move the rollers apart when they are no longer 
required, or when very thick articles are to be 
passed between them. The machine is made in 
four sizes with rollers varying from 10 in. to 14 in. 
in length. The ‘‘ Enchantress” washing machine 
exhibited by Mr. J. R. Taylor, of Kingswingford, 
near Dudley, is also designed for domestic use. It 
consists of a tub or vat rectangular in plan, with the 
bottom struck to an are of a circle. Suspended with 
this tub is a box-like body with its lower sides struck 
from thesame centre as the bottom of the tub, there 
being an annular space left between the two for 
the accommodation of the clothes. The body is 
pivotted and is moved to and fro, the articles being 
scrubbed between battens on its lower surface and 
others on the bottom of the tub. 


NOTES. 
New ty Discoverep BritisH Territory. 

A sHoRT time ago a citizen of Boston, U.S.A., 
while on a visit to England, examined the map 
which accompanied the charter of the original 
Massachusetts Bay Company, which formed the 
patent under which English settlements were 
originally made, and was surprised to see that the 
eastern boundary was defined by a line drawn from 
Hull at the southern extremity of Boston Harbour 
to Nahant, a peninsula on thenorth. Now a rocky 
island of small dimensions, known as Middle 
Brewster, lies to the east of this line, and as the 
colony of Massachusetts never claimed it or exer- 
cised any authority over it, the island was not 
Has the juris- 
diction of great Britain lapsed in course of years ? 





| and if it has not, what are the dozen acres of rock 


worth? At present it is occupied by a few Swedish 
fishermen and also contains the summer residence 
of a Boston attorney, who evidently knows the 
value of peace and quietness as well as that of nine 


points of the law. 


AvsTRIAN Coat MINING. 
The production of coal in Austria in 1865 
amounted to 4,450,500 tons ; the coal production of 
Germany in the same year was 28,533,000 tons. 


| In 1883 the production of Austria had risen to 


17,848,000 tons, while that of Germany had ex- 


| panded to 70,442,600 tons, so that there is a great 
| and, in fact, an increased preponderance in favour 


of Germany. Austria at the same time exported to 
Germany in 1880, 3,066,500 tons of lignites ; and in 
1884, 3,451,800 tons. On the other hand, Ger- 
many supplied Austria in 1880 with 1,866,400 tons 
of coal, and in 1884 with 2,382,600 tons. The 
districts producing coal and lignites in Austria 
may be ranged in the following order: Bohemia, 
73 per cent.; Styria, 19 per cent.; Upper 
Austria, 3 per cent. ; Moravia, 1 per cent. ; Krain, 
1 percent. , Corinthia, 0.9 per cent. ; and Istria, 
0.6 per cent. Austria now occupies the sixth place 
among the coal-producing countries of the world ; 
Great Britain, of course, ranks first ; then come 
the United States, Germany, France, Belgium, 
and Austria. 
THe Minera WEALTH OF CHINA. 
Baron von Richthofen, who some time since 


| explored fourteen of the nineteen provinces into 


which China is divided, has contributed to a Vierna 
review some interesting information as to the coal- 
fields of the Celestial Empire. He says that while 


| there is not a single province which does not con- 
| tain more or less coal, the principal fields are in 


the southern half of Chan-si, in the south of Hu- 
nan, and in the west of Chan-Ting. The coalfields 
of Chan-si have an area of 14,000 square miles, 
and contain 730,000,000,000 tons. Taking the 
annual consumption of coal in the whole world at 
300,000,000 tons, this coalfield alone would last 
2433 years, and in quality it is the best anthracite, 
superior even to that of Pennsylvania. In the 
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south-east of the same province is another coalfield 
almost as extensive, but the coal is more bituminous 
in quality. It is very easily extracted, and Baron 
von Richthofen adds that the Catholic missionaries 
at Tai-yuen, the capital of the province, pay only 
3s. for a ton at the pit’s mouth, though the cost of 
carting it to Tai-yuen is about doubleasmuch. He 
estimates the total extraction of coal at 2,965,000 
tons for the whole of the eighteen provinces and 
Southern Mandchuria. He adds that when these 
mines are nearly all being worked, as they will be, 
manufactures will doubtless be started in China 
under the management of Europeans, and textile 
and other goods will be produced at a price which 
will defy all European competit‘on. In that case 
the Western nations will doubtless have to pay 
in cash instead of their own goods for the tea and 
silk which they import from China. 


PETROLEUM STEAMERS FOR THE BLACK SEa. 

Intelligence from Stockholm states that in a few 
days the first of the three Swedish steamers that 
have been some time under construction for the 
Black Sea oil trade will leave the Baltic for Batoum. 
The vessel in question is the Svet (‘* Light”), and 
has been built to the order of the Russian Black 
Sea Steam Navigation Company, which enjoys the 
monopoly of Russian trade in the Euxine. She is 
282 ft. long, 35 ft. broad, and has a displacement of 
1900 tons. The hull is divided into twelve immense 
compartments, with connecting pipes to allow of the 
contents being emptied with rapidity. In general 
character the arrangements of the vessel do not 
differ from those of the cistern steamers plying on 
the Volga and Caspian, the number of which now 
exceeds 100. The question as to whether steamers 
conveying oil in bulk could successfully navigate a 
troubled sea was long ago determined in the 
Caspian, where squalls and storms are common, 
equalling in fury those of the Black Sea. The 
adoption of such vessels, however, in European 
waters, for conveying Baku petroleum to Russian 
and other ports was only possible when the Trans- 
caucasian Railway, running from Baku to Batoum, 
had got into fairly working order, and receiving 
cisterns had been erected at the latter place; these 
cisterns were only completed this summer, and the 
piers along which the oil will run to be pumped on 
the steamers will barely be ready by the time the 
Svet arrives. Corresponding cisterns have also been 
erected at Odessa; so that the oil, on being con- 
veyed across the Black Sea, will find a storage place 
awaiting it, whence it will be transmitted by tank 
cars to the towns of south-west Russia. As soon as 
the wants of the home trade are settled, the com- 
pany proposes commencing operations at the ports 
abroad. 


AMERICAN INVENTIONS UPON THE LOCOMOTIVE. 

The temporised character of the early American 
railways and the severe conditions still enforced 
upon rolling stock by the irregular alignment, 
heavy grades, and elastic road-bed still in use on 
their railways, have presented difficult problems to 
the American engineers, and in the course of their 
solution many inventions have been produced which 
are essential there, and some of them generally ap- 
plied on all locomotives. The non-condensing and 
high-speed engine of which the locomotive is merely 
one type, was invented by Oliver Evans in 1785, 
and the multitubular boiler was originated in 1788 
by Nathan Reed, a judge in one of the Massachu- 
setts courts, and patented by him August 26, 1791. 
The pony trucks at the front of a locomotive were 
applied as a matter of necessity to the early loco- 
motives on the Baltimore and Ohio Railroad by 
General Isaac Trunbull. Ross Winans was antici- 
pated in the invention of the swivel truck used on 
all American cars by a man employed on a granite 
(syenite) quarry in Quincy, Massachusetts, where 
a railroad was used for transporting the stone to 
the tide water. Winans patented his invention, 
and his suit against the railway companies was 
defeated by the testimony of this quarryman, who 
never received anything beyond the legal fees as a 
witness for his valuable evidence. The inventions 
of Winans are numerous and important, among 
them being the bar frame, cylinders with projec- 
tions allowing them to be bolted together at the 
centre, cast-iron wheels with chilled tread, and 
many mechanical details in every part of the 
engine. Thomas Rogers, of Paterson, New Jersey, 
first made the open cast-iron driving wheels and 
applied counterweights to balance the connecting- 
rods, and also the expansion braces, to prevent the 
expansion of the boiler from distorting the machi- 





nery. The air chamber used on the pump was in- 
vented by W. MacQueen, of the works of the 
New York Central Railroad at Schenectady. Ano- 
ther important pump detail is the ground joints in 
pipe connections first made by M. W. Baldwin, 
who founded the locomotive works at Philadelphia 
known by his name. Another Philadelphia inven- 
tion is the equalising bars invented by Joseph 
Harrison in 1837. The American locomotive cab 
was first made by David Matthew, although far 
from its present complete form. No single inven- 
tion has contributed so much to the close running 
of trains at high speeds, yet compatible with safety, 
as the automatic air brake of George Westinghouse, 
Jun., of Pittsburg. The application of a lamp with 
a parabolic reflector to throw the rays of light 
along the track is an American invention. In its 
general lines and proportions, which go to make 
up the peculiarly ‘‘ American” type of locomotive 
no one did more than Colonel William Mason, of 
Taunton, who exhibited in the design of many 
classes of machinery a degree of taste rarely found 
in mechanism, also conforming to the severe re- 
quirements of strength and practical operation. 


Russtan Navy Estimates For 1886. 

The estimates just passed by the Russian Govern- 
ment for 1886 show that the vigorous naval policy 
initiated last year, just before the Afghan conflict 
came on the scene, is to be continued and extended. 
While a few years ago half a million sterling was 
considered a sufficient annual grant for naval con- 
struction, and the figure sometimes fell even below 
this, next twelvemonth will see an expenditure of 
11,831,800 roubles, or at the current rate of ex- 
change nearly 1,200,000/. Of this amount 830,0001. 
will be devoted to the building of hulls and the 
remainder to engines and machinery. The report 
further states that of the grant made for shipbuild- 
ing 600,000/. will be assigned to private establish- 
ments and only 230,000/. to Government yards. To 
the uninitiated this would seem to imply a more 
flourishing condition of things on the part of private 
works, and a greater amount of paternal regard 
for them than is really the case. On the Neva— 
and the whole of the grant is made for St. Peters- 
burg—there are only two private establishments in 
receipt of Government orders, and for that matter 
only two existing at all. Of these the Franco- 
Russian works, late the works of Mr. George Baird, 
is the only one that can claim to be a private con- 
cern, the shares of the rival Baltic works on the 
opposite side of the? river being wholly held by the 
Government. As the latter is doing the most work, 
and will doubtless receive the lion’s share of the 
grant, it is hardly accurate to place the amount 
assigned to it under the heading of ‘‘To private 
firms,” particularly as it has long been treated as a 
semi-ofticial appanage of the Admiralty, and is 
only left wholly unabsorbed by the State for reasons 
of private interest on the part of a few high officials. 


A WInpD Propvucer. 

A novel apparatus have been constructed by M. 
Rougerie, a priest of Pamiers, in France, and 
brought recently before the French Academy of 
Sciences. It gives rise to air currents similar to 
the great winds of the earth’s atmosphere, and 
hence its name the anémogéne. The apparatus 
consists of a small artificial terrestrial globe put 
into rapid rotation in the surrounding air. In fact 
it isa miniature of the earth, and by its rapid ro- 
tation it gives rise to air currents resembling the 
trade and other dominant winds of the world. These 
currents are shown by girouettes placed round the 
globe at small intervals, like the wind marks on 
the French marine charts. The apparatus reveals 
the following facts: 1. The north-east and south- 
east trades are reproduced, and the equatorial zone 
of calms caused by their meeting. The gentle 
breezes from north and south, which disturb the 
equatorial calms, are also seen. So is the over- 
throwal of the north-east trade in the south-west 
monsoons in the Gulfs of Oman and Bengal. A 
great ascendant equatorial current in the equatorial 
regions is also shown, and a descending current near 
the Azoresunder the centre of maximum barometrical 
pressure of the North Atlantic. Thereis likewise a de- 
scending current indicated between St. Helena and 
the meridional coast of Africa, under the centre of 
maximum barometric pressure of the South Atlantic. 
At the poles there is a current descending from the 
zenith. The south-east trade at the Canaries is re- 
presented, while at the same time a south wind 
blows at the summit of the Peak of Teneriffe. As- 
cending currents from the east and west over Cen- 





tral America combine with the upper re ; 
current of the north-east trade, thus explaining hoe 
the ashes of the volcano of Coseguina on Lake 
Nicaragua were transported to Jamaica during the 
irruption of the 25th of February, 1835. Owing to 
the defects of construction the anémogéne, however 
does not reproduce in a perfect fashion the variable 
winds between the tropic of Cancer and 50 deg, N 
latitude, nor the corresponding winds between the 
tropic of Capricorn and 50 deg. S. latitude. In the 
same way the south-west and north-west winds, of 
50 deg. N. and S. latitude are not very faithfully 
imitated. While upon this subject of the reproduc- 
tion of natural phenomena by artificial means we 
may mention another instance of the kind, namely 
the production of a volcano in the laboratory by 
means of furnace slag. The discovery was made in 
the tirst place by accident, but it has, we believe 
since been sed for purposes of instruction at the 
Keystone Normal School. As the crust of the slag 
cooled the confined gases burst out for want of 
room, and threw up matter into the air, which de- 
scending, formed a cone around the orifice of irrup- 
tion. Melted matter, or in other words, lava, also 
poured out of the orifice, and ran down the sides of 
the cone. After the gases were exhausted an open- 
ing was made near the base of the cone to allow the 
fluid matter still in it to escape. This left the cone 
orifice clear and comparatively smooth. The height 
of the cone was 20 in. in the criginal specimen ; its 
diameter at the base being 15 in. and at the top 
5in. Its growth occupied half an hour and the 
total weight was 90 lb. 





NOTES FROM NEW YORK, 
New York, September 8, 1885. 
(From a Correspondent.) 

FaiLures, like storms, appear to run in cycles, and 
the past week seems to have fully justified the com- 
parison. 

In the first instance the Daft electric motor arrived 
and was to be tested. It had the ¢clat of a successful 
operation in Baltimore, where it is used on a surface 
road to draw passenger cars, and where it is alleged a 
great economy over animal draught has been shown, 
although the horse-power of the Daft motor has not 
yet been ascertained. By the way, the temptation to 
make a pun on the author’s name constantly presents 
itself ; this has, however, been so often done and so 
well done, that the fact alone should deter any one. But 
in addition to the above it is understood a caveat has 
been filed at Washington and a patent applied for, and 
if granted the International Copyright Law will be 
strictly enforced if it takes all the fifty new cruisers 
being built (?) by the Unites States Government. 

The test alluded to has not yet been inade, but the 
motor is carefully covered with a tarpaulin and the 
weather test applied, but whether the actual trial will 
be carried out no onecan say. It is promised soon, and 
your correspondent is to have due notice and no doubt 
will go. The delay is due to the non-completion of 
the insulated rail, so it is to be hoped you will shortly 
hear all about the motor and its success, for it is greatly 
to be desired that it should succeed, as the problem of 
smoke pollution and noise on our elevated railroads 
will be reduced to a satisfactory solution if it proves 
itself to be what is claimed for it. 

The next failure of the week was the Tenth Avenue 
cable road. Here was a large number of invited 
guests with all the necessary accessories for a good 
test, band of music, ‘‘ wine, to cheer the heart of man,” 
&c., and ‘‘ the one thing needful ” was that they should 
not ‘‘lose their grip.” The rope ran splendidly, but 
the cars did not. They would goa short distance and 
then stop to see how far they had gone. The difficulty 
has been investigated and eradication promised. They 
will probably be able to get a good grip, as there is no 
practical difficulty in the case. It was resolved by 
the excursionists to return and enjoy the collation. 
That part of the occasion was a perfect success, and 2sa 
test of endurance and survival of the fittest left nothing 
to be desired. 

Yesterday, rounded the cycle. First came the so- 
called ‘‘labour parade.” This event has been used by 
the partisan press in the interest of demagogues, wire 
es and pot-house politicians generally. No effort 

ad been spared to get members to parade, and in spite 
of a goodly proportion of out of town associations, 
this grand (?) parade numbered about 8000. They 
strung along Broadway in a disorganised, shambling 
manner ; nearly one-half were boys and the ‘intel- 
ligent labouring man” was as scarce as hen’s teeth. 
They were reviewed by Mr. Henry George, of whom it 
is enough to say, that his ideas, if carried out, would 
lead to anarchy and plunder. Why do not you keep him 
at home? The banners carried by the motley crowd 
urged the Boycotting of every one who did not think 
and do just what they wanted done. A large majority 
of this crowd was foreigners; the ideas of such 
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ns are so directly opposed to the spirit of 
institutions, it is not strange that few 
‘Americans are found in their ranks. The very word 
“ Boycott” takes one to Ireland, and a glance at the 
demands of these men is sufficient to show the absurdity 
of their claims. They think that ‘all men should be 
free and equal,” and yet if any one chooses to work 
for less than their scale demands, he at once becomes 
a “scab” and a fellow to be shunned, If this was 
all it could be endured, but he, this man, this free 
agent, must be compelled by force to work for just 
such wages as the leaders choose to demand. In other 
words, the very rights they claim for themselves they 
deny to others. Nor is this all. They insist that all 
journeymen shall be paid the same price. If, then, a firm 
finds one man is worth to them 2.50 dols. (10s.) per day, 
and another man but 1.25 dol. (or 5s.), they must pay 
the second man the same wages as the first, or be 
‘‘Boycotted.” It seems strange indeed that any 
intelligent men should be bound to a system which 
necessarily takes away all ambition and puts the 
ignorant and idle on the same plane as the skilled and 
industrious. The general stamp on the faces of the 
paraders was that of shiftlessness, and probably the 
hardest day’s work they had done in many a week 
was their march through the streets of New York. 

Charles Reade in ‘‘ Put Yourself in his Place” has 
so forcibly demonstrated the action of trades unions, it 
would seem as though intelligent men would need 
nothing further on this subject, and yet this nation 
advocating freedom to all, stands to-day humiliated by 
the Chinese Bill, which proscribes a certain nationality, 
and stands even more humiliated by such actions as 
those of the miners who last week shot down in cold 
blood, unoffending labourers simply because of their 
exercising freedom in their actions as to what they 
would work for, and how many hours they would 
labour. They were Chinese it is true, but none the 
less human bea, Moreover, the strange incon- 
sistency of the labour agitators ought to open the eyes 
of the most ignorant. Presumptively a struggle for 
the freedom of labour of the many hands over the 
control to a few, and they lead and hoodwink the 
masses for their own personal aggrandisement either 

ecuniarily or politically. Look, for example, at the 
ollowing extract from the Denver News, a paper little 
likely to publish a statement it was not fully prepared 
to endorse : 

‘* While 700 of the Denver and Rio Grande shopmen, 
who went out on a strike on May 1 and have lain idle 
ever since, are suffering the pangs of poverty in conse- 
quence of that disastrous mistake, J. R. Buchanan, 
the —— of the professional agitators who 
prompted that strike, is stopping in style at the 
Planter’s House, St. Louis. He can afford to pay 
4 dols. a day for board at a first-class hotel, while his 
misled victims in Colorado hardly know where their 
next meal is coming from. Clearly Buchanan is not 
sharing the sufferings his counsels have brought upon 
the striking shopmen and their families in this state. 
And why is he in St. Louis? Solely for the purpose 
of inciting the employés of certain lines of railway in 
Missouri to strike. He is a member of the Knights of 
Labour, and in that capacity he has gone to St. Louis 
to issue orders to thousands of working men that may 
plunge them into idleness for an indefinite period. 
What wisdom, what honesty has J. R. Buchanan ever 
displayed to warrant honest working men in obeying 
his behests?_ None whatever. He is neither wise nor 
honest. He lives by false pretences. He professes to 
be the champion of labour while he is its enemy. He 
has robbed the working men of Denver by many rascally 
devices. His worst crime was the incitement of the 
Denver and Rio Grande strike. He knew that there 
was no possibility of success for the strikers, but he 
urged them to quit work and taught some of the more 
reckless of them to try assassination by dynamite as a 
means of compulsion. We hope that the railway em- 
ployés in Missouri, whom he is now trying to mislead 
in the same way, will make careful inquiries as to his 
true character before they accept his disastrous 
counsels. If they will ask the reputable working men 
of this city they will be told to avoid Buchanan and his 
teachings as they would the Asiatic cholera.” 

This man Buchanan is a fair sample, and the work- 
man is either compelled to support him by a direct tax 
or else indirectly at the polls, where he and his friends 
are turned over to a political hack, just as sheep are 
sold at the shambles for so much a head. Your corre- 
spondent has had some experience in strikes, and has 
yet to see one headed by an industrous workman. 
Such men are frequently drawn into it by the shiftless 
men, but never are to be found among the inciters. 
Here isa plain statement of facts. During the dull 
years of the iron trade, and consequently of the coal 
trade, about 1873, a certain superintendent of a coal 
mine by dint of hard work, took a contract in the west 
which had for a number of years gone to a rival mine 
situated on a rival railroad. There was but little 
money in the transaction, but he felt it would 
serve to give his miners work in the summer months 
and thus tide over a dull time. 

Coming to the ears of his miners, a few “trifling 
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men”—and never was a word better suited to express 
their characteristics—thought this was the time to 
strike, so they worked among the balance, and, as is 
usually the case, were successful. The superintendent 
had never had any experience in strikes, and hence 
followed his own ideas. He told them the state of 
things; that he could not afford to pay them the ad- 
vance, and would be compelled to stop work. This he 
did at once, having fully resolved that whatever 
damages he might suffer from the unfulfilled contract, 
he must retain his position as head of his mine. He 
made no attempt to engage new men, but simply 
walked among his old employés in a friendly way, as 
usual, saying nothing about the strike, but talking of 
everything else and giving them tobacco and New 
York newspapers, as had been his custom. This was 
a novel treatment and they did not know how to take 
it. They had no occasion for any resentment for they 
had the same treatment as when at work. After some 
two weeks of this sort of thing they all came into 
his office one morning, and one of them asked in a 
rather shamefaced way, what was going to be done 
about the strike. The superintendent replied he could 
do nothing, he was paying all he could afford under 
his contract, and nothing but an advance of the sel- 
ling price would enable him to raise wages. Then 
he was told they would have to leave the mine. He 
replied, they were perfectly justified in so doing, pro- 
vided they could better themselves, that he would 
be the last man to thwart their endeavours, and more- 
over since the company’s teams were idle on account of 
the strike, that they were quite welcome to use them to 
move their furniture and household goods, and could 
have the teams by application to the bank foreman. 
Then he expressed his regret at severing their relations, 
wished them good luck, and passed around his tobacco 

uch. One old miner then spoke up: ‘‘ This ere 
strike has been set up by a lot of lazy thieves, who have 
no families to support ; I havea wife and children and 
I am going to work, and the rest of you can go to” 
(well, it is not in the revised version, say Sheol). The 
result was they were all at work speedily, and when 
next the other miners on the same line of railroad 
started a strike and came down tothe mine in question 
to send out her men, the latter literally clubbed them 
off the premises, declaring themselves satisfied and 
wanting no better arrangements. The superintendent, 
on his part, marked the leaders of the strike, and as 
soon as their rooms were worked out, they were put 
at the harder coal, full of sulphurets, with the result 
that they could not make a living, and at the end of 
six months each of these fellows had discharged him- 
self, and to use a localism the mine ‘‘ got shut of him.” 

The New York parade of yesterday carried banners 
advising the Boycotting of the Tribune. Why? Simply 
because this journal has, in the exercise of the right 
these men contend for, refused to become a union 
office, and has successfully resisted all attempts to 
compel it to be one, and yet to-day there is no paper 
in the city that would do more for the good of the 
working classes than this same journal they call on 
people to ‘‘ Boycott.” The whole course of this paper 
from ‘‘way back” is to advocate the education, and 
hence elevation of workmen. 

Another failure of note was the launch of Lieutenant 
Zalinski’s submarine torpedo boat. Not that the 
launch was a failure per se, probably no boat was ever 
ever launched quicker, indeed it went off, to use the 
proper expression, ‘‘like a shot,” and meeting some 
resistance there resulted an opening, ‘‘a fine open- 
ing,” of about 3 ft. in the hull. The boat promptly on 
reaching its natural element, took its normal position— 
submarine. It has, however, been raised and will be 
launched again, perhaps more deliberately. Every 
one is glad her brave designer was not in her as had 
been arranged. Lieutenant Zalinski is too good and 
too brave an officer to be drowned like a rat in a box. 
The Government owes much to his careful and exhaus- 
tive experiments with the dynamite gun, and great 
hopes are built on his ability to successfully solve this 
method of warfare, and thus render the present system 
of armour-plating as useless as the old methods of de- 
fence were after the monitors appeared. It is hoped 
that a full account of this new boat will be shortly 
available for ENGINEERING, provided it proves a success. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 12, 1885. 

THE steel rail syndicate has apparently succeeded in 
advancing the selling prices of rails in ordinary lots to 
29 dols. The eleven mills at work having a capacity 
of about one million tons are fully sold up according 
to authoritative statements to the end of the year. This 
means that there is room fora great many small orders 
of 500 tons to 1000 ton lots. A large amount of business 
has been contracted for during the week, running up 
between 50,000 tons and 60,000 tons. There are offers 
in the market for large lots for delivery after January 
Ist at 28 dols. and 29 dols., and there are other 
parties in the market making inquiries as to what rails 
can be purchased at during the first quarter of next 
year, but so far as is known no large lots have been 





ordered, because of the refusal of makers to accept less 
than 30 dols. Railroad builders do not accept these 
figures, and believe that the syndicate will find 
trouble in maintaining these high figures next year. 
Railroad construction has fallen off this year in 
the proportion of 23 to 15, but it is evident that 
the construction next year will be larger than this. 
There are upwards of 12,000 miles of road pro- 
jected. It is quite probable that at least one-third of 
it will be built. The agreed upon output of 750,000 tons 
is far below the requirements of ordinary times, and 
it is because of the resolution of the makers to produce 
only this quantity that orders for after January Ist are 
being presented. It is reasonable to suppose that com- 
petition will reassert itself on the steel rail trade 
next year as it has this, but for the present the rail- 
makers are profiting largely by the scare they have 
created. Seven bar mills have started double turn in 
this State this week. Other milJs that have been idle 
from six to twelve months have started up single turn 
in this and other States, Orders are in hand for mer- 
chant bars, plates, and sheet iron, sufficient to run 
nearly all the mills between sixty and ninety days. 
In no branch of the iron trade except steel rails have 
prices advanced. There is more tone to the iron 
market at presentthan there has been since the opening 
ofthe year. Nails have advanced to 2.30 dols. in small 
lots with 2.10 dols. in largelots. The Western Nail Asso- 
ciation resolved this week to continue the suspension, 
and are depending upon the Eastern Nail Association 
for supplies. The workmen likewise met and resolved 
to continue the strike. The pipemakers met ‘and 
slightly advanced prices on small lots of wrought pipe, 
and reported that they had abundance of orders for 
the rest of the year. A large amount of pipe line 
work is projected in Western Pennsylvania, and it is 
very probable that the capacity for making pipes will 
be strained until the opening of spring. The plate 
mills have more orders than at any time since the 
opening of the year. The activity is largely due to 
the policy of consumers of iron and steel material 
of carrying a month’s supplies at least. Orders for 
pig iron will keep the furnace capacity engaged to 
the end of the year. Millowners are buying forge 
in large quantities for future delivery. Stocks are 
once more declining, and prices in consequence are 
firmer in those links which are in the most demand, 
as for instance standard forge. The greatest interest 
is manifested in the building of steel worke, and 
within twelve months the mild steel capacity will be 
quadrupled. An improving demand is coming from 
western agricultural works. Within a week large 
orders have been received by the larger car works. 
The manufacturing interests are being aroused to 
action over the announcement that the administra- 
tion will inaugurate legislation for the reduction of 
tariff duties next winter. Meetings will be held prior 
to the assembling of Congress in different manufac- 
turing centres in order to express condemnation to the 
proposed action. The Bethlehem Iron Company is ex- 
pending a large amount of money in preparing to 
manufacture ordnance for the Government. It is 
proposed to expend 13,000,000 dols., which have been 
appropriated for the purchase of ordnance. Agents 
have visited Europe recently, with a view of securing 
the best machinery necessary. The Union Steel Com- 
pany of Chicago will start up soon and employ 2500 
men making rails, frogs, switches, and wire. The rail- 
road earnings are not increasing, and the trunk lines 
are still at odds over freight and passenger rates. The 
Reading Company is still in the throes of bankruptcy. 
A vigorous fight is being made against foreclosure. A 
national convention of miners was held this week in 
Indianapolis for the purpose of re-establishing a central 
union, having authority over miners in all sections of 
the country. The industrial activity of the past 
thirty days has imparted a fresh stimulus to the 
demand for fuel, and upwards of 10,000 miners have 
recently gone to work to fill contracts secured. The 
anthracite coal trade is suffering from over-production, 
_— yom have been quietly drooping for several 
weeks, 





COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING, 

Sir,—I have to thank you for allowing me to monopolise 
so much of your valuable paper with my remarks on the 
ie Genaeunl Locomotive,” and also those gentlemen who 
by their letters will no doubt help in arriving at an 
estimate of the value of the machine as constructed by 
Mr. Webb and Mr. Worsdell. Mr. Halpin is wrong in 
supposing that I have any doubts as to the utility of the 
compound system as asystem; on the contrary, a not 
inconsiderable experience of the compound engine afloat, 
has fully gy me with its superiority over the simple 
engine, in all but very exceptional circumstances, a I 
am sure I can see my way clear to a@ compound loco- 
motive on the rails, which would both efficient and 
trustworthy, which is more than can be said of Mr. 
Webb’s machine. Mr. Halpin says my remark, that 
neither a uniform turning effort on the crankshaft nor a 
reduced range of temperature in the cylinder, is of any 
moment in a locomotive, filled him with amazement ; but 
as he immediately afterwards says, nobody knows any- 
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thing about the former, and as compression and _ piston 
speed practically annul the latter, it is by no means easy 
to see where his astonishment comes in. Does Mr, 
Halpin remember how, twelve years ago, at a discussion 
in the Institution of Civil Engineers, on ‘‘ Modern Loco- 
motives,” he joined an array of leading lights of the loco- 
motive branch of the profession, in proving, beyond a 
shadow of a doubt, that Mr. Webb's coupled engine 
must infallibly be superior to Mr. Patrick Stirling’s 
single-wheel engine, Mr. Stirling standing almost alone 
in defenc3 of his own child? It reads almost like an 
old volume of Punch now. Twelve months after that 
Giscussion Mr. Webb turned out the “‘ Precedent,” a much 
more powerful engine than the ‘‘ Brougham” or ‘‘ Claren- 
don” class, quoted in Mr. Robinson’s paper; and ten 
years after Mr. Halpin and others tried to show that Mr. 
Stirling’s statements of the actual performances of his 
engine, such as drawing thirty-three coaches from Don- 
caster to Scarborough and back full loaded, at 45 miles per 
hour, were physical impossibilities ; we find Mr. Webb 
telling the Statistical Society that he was unable to pulla 
train of 168 tons at 44 miles an hour on a much easier road 
than the Great Northern with one engine; and eleven 
years after a load of 15 tons on a single pair of drivers was 
»00h-poohed by Mr. Halpin and his friends, we have Mr. 
Vebb putting the same load, not on a wheel 8 ft. in diameter, 
but on one6 ft. 3in., and for fear that should not besufticient, 
loading another 6 ft. 3 in. wheel the same, to do a share 
of the work, as estimated by the diagrams shown by Mr. 
Webb at the Inventories, of about 20 per cent. of the 
whole, the share done by the first-named pair (rear 
drivers) being about 80 per cent. However, I will refer 
to this again. In the mean time, it is clear that Mr. 
Halpin cannot have kept himself well posted up in 
modern locomotive practice, or he would have detected a 
very serious error in my last, an error for which I have to 
offer my sincerest apologies to all concerned. I said that 
Mr. Webb’s statement that the boilers in the ‘‘ Pre- 
cedent ” and “‘ Experiment” were precisely alike, was 
not fully correct, inasmuch as by boiler was included 
firebox. I was wrong. Mr. Webb’s statement was 
fully correct; but having mislaid my notes of the 
particulars of his ‘‘Precedent” class, I quoted from a 
paper read by Mr. H. M. Whitley before the Civil and 
Mechanical Engineers’ Society, which I unfortunately and 
incorrectly assumed to be authentic. I again express my 
regret, for there is so little to be said in favour of Mr. 
Webb’s productions, that I feel ashamed at the bare sus- 
picion of attempting to mitigate that little by unfair means. 
As we now stand, however, the problem as between the 
simple and compound engine is much simplified, the 
builer factor being eliminated, and we have an engine 
with a tractive force per pound of mean pressure of 88 lb. 
with a boiler pressure of 140 lb., with the disadvantage 
of coupling-rods opposed to an engine with tractive force 
104, boiler pressure 150 lb. and no _ coupling - rods, 
the comparison both on level ground, and between 
Preston and Carlisle; being so very much to the dis- 
advantage of the latter that a little over two years’ 
experience supplied for their supercession. If the 
North-Western trattic department decided to lighten the 
limited mail in preference to incurring the extra expense 
of a second engine with the train, why did not Mr. Webb 
put his compounds on the north road at once, and so 
do away with the pushing engine at Tebay, which was a 
permanent charge? Mr. Webb says the first engine, 
** Experiment,” burned 26.6 lb. per mile, as against 34.6 lb. 
in the ‘‘ Precedent” class doing the same work. Very 
well. Now as the fireboxes and grates of the two engines 
are alike, it is evident that the ‘‘ Experiment” will burn 
as much coal and evaporate as much water as the ‘‘ Pre- 
cedent,” and as the ‘* Experiment” has equivalent to two 
183 in. cylinders, while the ‘* Precedent” has only 17 in. 
ones, the advantages of the former engine are manifest, 
and when a railway company have powerful and expensive 
engines, it is only natural they should employ them where 
they would be most useful. That these engines with their 
alleged superiority were not so employed is sufficient 
proof that they were not a success, proof which has been 
amply supported by Mr. Webb’s construction of a heavier 
engine altogether. It would appear, then, that Mr. 
Webb’s engines failed, not from insufficient steam power, 
orfrom inferior tractive force, but from the defect of the 
compound system as understood by him. I say under- 
stood advisedly; my own opinion is that Mr. Webb 
never did understand the compound principle, his idea 
being throughout that the high-pressure cylinder was the 
measure of the power of the engine, the low-pressure 
cylinder being an arrangement merely to use up any 
power left in the steam after leaving the high-pressure 
cylinders ; and an inquiry into the genesis of Mr. Webb’s 
engine will show this pretty conclusively, but before enter- 
ing on such an inquiry I wish to touch on another point, 
namely, the frictional losses in locomotives. Mr. Halpin 
says they are not understood. True; and I add they are 
ignored. A very fine example of this is shown in the new 
19-in. cylinder engines built by Mr. S. W. Johnson on 
the Midland Railway. Ten years ago, at least, Mr. 
Johnson built coupled engines at Derby with 6 ft. 8 in. 
wheels, cylinders 17 in. by 24 in., and a boiler with 17.5 ft. 
of grate, and 110 ft. of firebox heating surface. During the 
decade he enlarged his cylinders to 18 in. by 26in., and 
wheels some 6 ft. 9in., some7 ft. Having satisfied him- 
self that Joy’s gear was trustworthy, he adopted it, and 
taking advantage of the increased room available between 
the frames enlarged his cylinders to 19 in., with this 
result, that the higher theoretical gain of an increased 
tractive force per pound of mean pressure is completely 
swallowed up by the extra frictional resistance, the 
natural outcome of increasing the piston area 11 per cent., 
and making the engine so hard to steam as to be no use 
for heavy trains, or the bad stretches of road ; so they run 
the light Leeds train from St. Pancras to Nottingham. 
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Mr. Stirling manages to run the 2 p.m. Manchester ex- 
press, a train about the same weight as the Midland 
Leeds express, from King’s Cross to Grantham in two 
hours, 105 miles, with a single engine, 17in. by 24in. 
cylinders and 7 ft. wheel, easily, and it is very certain that 
if Mr. Johnson, or any other man, finds he has to contend 
with a weight of train or a severity of gradient, such as to 
demand a power represented by 19 in. cylinders or a trac- 
tive force, for an express engine, so high as 111.7, he must 
tind means of enlarging his grate area proportionately. 
For example, Mr. Stroudley, having a very extraordinary 
train to pull at a good speed over a not too easy road, built 
an engine with tractive force of 112, but he enlarged his 
grate to 20.65 ft., and his heatingsurface in proportion, with 
most satisfactory results. His engines of the ‘* Gladstone ” 
class are very instructive, as showing how the difficul- 
ties, which to Mr. Webb seemed insurmountable, are 
overcome by the engineer as contrasted with the me- 
chanician. The ‘‘ Gladstone” has a total wheel base 
lin. shorter than the ‘‘ Precedent,” and a coupling rod 
no less than 8 in. shorter than that engine, while the grate 
and heating surface are both in excess of those of the 
‘* Dreadnought,” and at the same time she weighs 4 tons 
less than that latter engine. 

But to return to Mr. Webb. Having seen that M. 
Anatole Mallet had tried compound engines on the 
Bayonne and Biarritz Railway, the engines having cy- 
linders measuring 9.45 in. and 15.75 in. respectively, he de- 
termined to follow suit, and not having an engine with a 
15.75 in. cylinder, took one with two 15 in. ones, and lined 
one of them up to 9in., retaining everything else as before. 
Nothing very original here; he fullowed M. Mallet as 
closely as possible, and he told the Institution of Mechani- 
cal Engineers that this engine had run light trains on the 
Ashby and Nuneaton line for four years, and the 
‘‘elements of success” seen in her working led up to 
the construction of the ‘‘ Experiment.” One 15 in. 
cylinder is equal to two 10.6 in., and assuming the cut-off 
in full gear at 75 per cent. of the stroke before compound- 
ing, we have this result : that, compared with two 15in. 
cylinders with a maximum cut-off of 75 per cent., the 
same boiler, and two cylinders 10.6 in. in diameter, 
and maximum cut-off 27 per cent., showed ‘‘ elements 
of success,” the logical conclusion is that the apparent 
loss from reducing the tractive force one-half was more 
than compensated by the reduced loss from friction, and 
the better command of steam. It is certain Mr. Webb 
did not see the matter in this light, for when he started on 
the ‘‘ Experiment,” not being sure of the cylinder volume 
required, he adopted the simple expedient of multiplying 
the cylinder areas of his test engine by three, thus we 
have 4/152 x 3 = 26 for a low-pressure cylinder, and as 


there were to be two high pressures, we have /* “ es 
11, not being quite certain that the pressure on a 11 in. 
piston would move the train from rest; and I suppose, 
not overlooking the fact that the low-pressure crank might 

on a dead centre, and no use for help starting 
the train, he gave the high-pressure pistons another 
4in., and increased the boiler pressure to 150 Ib.; he 
adjusted the valve gear of the high-pressure engine for 
a maximum cut-off of 70 per cent., and the low-pressure 
engine to 75 per cent., and she was complete; but Mr. 
Webb never for one moment was conscious of the fact 
that he had turned out practically an engine with an 
equivalent to two 183 in. cylinders, cutting off in full gear 
at 28 per cent. ; and the expansion so arranged that the 
steam exhausted from the high-pressure cylinder was al- 
lowed to fall to nearly, in some cases quite, half its pressure 
before doing any work in the low-pressure cylinders. It 
was found that the 11} in. cylinders were insufficient for 
starting heavy trains from rest, so 13 in. were substituted, 
a few minor alterations made, and the machine being 
considered perfect, was turned out in considerable num- 
bers. We have seen how it failed in efficiency, and 
‘*X.” has pointed how it has failed in economy also; 
we will see whether any denial will be made of ‘‘ X.’s” 
statement that the “‘ City of Chicago” and ‘‘Sarmatian” 
are heavier coal consumers than all the engines of 
the ‘‘ Precedent” class, working the same train from 
Euston, and stationed at Camden Town. Having satis- 
fied himself that 13-in. cylinders were not enough to start 
heavy trains from Tebay up the Shap incline, Mr. Webb 
built his big ‘‘ Dreadnought” class with 14 in. cylinders, 
and imagining such an engine with her large and costly 
boiler for 175 1b. pressure must be quite four times as 
powerful as the little test engine on the Ashby line, he 
made her low-pressure cylinder four times the area, viz., 
900 circular inches. Now, in looking at the four steps by 
which Mr. Webb arrived at the ‘‘ Dreadnought,” can there 
be any doubt but that he has from first to last been under 
a most serious misapprehension as to the relative functions 
of the two cylinders of a compound engine, and it can be no 
matter for surprise that engines designed under such a 
misapprehension should have failed. ‘The trailing centres 
in the ‘‘ Compound” class are the same as in the “‘ Pre- 
cedent,” 8 ft. 3 in., so that the influence of the coupling- 
rod in one would be the same as in the other; can any 
one doubt for a moment that a simple coupled engine 
with a cylinder volume equal to the low-pressure cylinder 
of the ‘‘ Compound” would perform on Shap incline as 
well, perhaps better, than the ‘‘ Precedents?” Yet the 
compound system, as Mr. Webb construes it, has made 
these engines a failure; and the failure of three of the 
‘** Dreadnoughts” in one week when running down hill 
with steam shut off, implies a very serious doubt as to 
the safety of the multiple system.* There are other 


* The failures of the compounds running down the Shap 
incline were simply due to a want of clearance in certain 
parts of the valve gear, and had nothing whatever to do 
with the compound system. The defect has been reme- 
died. —Ep. E, 
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points on which I had intended to touch, but space 
will not allow; these are the adhesion question, the 
boiler of the large engines and their blast pipes, the gear 
for distributing the steam, and some points of, comparison 
between the North-Western and Great Eastern engines 
all to be dealt with yet, if you, Sir, will grant me space 
in a future issue. In the mean time, if there are persons 
who consider Mr. Webb's engines are all he alleges them 
to be, let them come forward and explain away catego. 
rically the objections I put forward. It would be far 
better to have the mind of inquisitive shareholders put 
right now, than to provoke a discussion in ‘ another 
place.” Yours very truly, 
ARGUS, 





To THE Epitor OF ENGINEERING. 

Sir,—With reference to compound locomotive engines 
there is one point deserving I think of more notice than it 
has hitherto received, viz., the speed of the pistons, the 
effect of which I expect will be that less economy will be 
realised in proportion to the work done than in slow speed 
compound engines, or in locomotives not compounded, 

ours, &c. 


Manchester, Sept. 21, 1885. Tuos. Hunt. 





To THE EpiTor oF ENGINEERING. 

Srr, —The correspondence in your columns on this sub- 
ject is an interesting one, and will, I hope, lead to some 
definite and reliable information being given as to the 
practical working of, and the actual economy in fuel de- 
rived from, the application of the system to locomotive 
engines. 

As regards the two distinct plans for ‘‘ compounding” 
now being tried in this country—viz., the ‘*‘ Webb” and 
the ‘* Worsdell ”—the former seems to command attention 
by its novelty and its more radical departure from old- 
established practice, while the characteristic feature of 
the latter is its simplicity. The abolition of coupling rods 
(in four-coupled engines, not in six-coupled or any greater 
number be it noted) peculiar to the ‘‘ Webb” system, 
may, no doubt, be claimed as a set-off against the greater 
simplicity of the other system. On the score of safety, by 
avoiding the risk of a broken coupling rod there may 
be something gained ; although that gain may readily be 
overrated. On the score of saving in friction, which one 
of your correspondents, Mr. Halpin, names as an impor- 
tant feature, there is, I think, little or nothing in it ; be- 
cause the abolition of the coupling rods is only accomplished 
by an increase to the extent of 50 per cent. in the number of 
other friction-giving parts of the machine, which increase 
in parts must necessarily go far, I am convinced, to counter- 
balance the saving of friction by the abolition of the 
coupling rods. For it must be remembered that it is only 
in respect of the friction on the crank-pins that any saving 
of friction by the abolition of the coupling rods is derived ; 
because the friction due to the difference in the length of 
the paths traveled by the wheels on curved lines, or to 
any difference 10 the diameters of the two sets of coupled 
wheels, as the result of wear, remains the same with the 
‘“Webb” system, as with the ordinary coupled engine ; 
and necessarily so, as the revolutions of the two sets of 
driving wheels must be isochronous. While on this point 
I may say that I should expect, from what I observed a 
few days ago of the action of Mr. Webb’s compound 
Metropolitan engine at the St. James’s Park Station of 
the District Railway, that the wheels of the high-pressure 
cylinders in that system are likely to wear considerably 
faster than the others, and to cause tread friction in con- 
sequence. At starting from the station the high-pressure 
driving wheels made, | should say, two complete revolu- 
tions before the train and the other pair of driving wheels 
commenced to move. 

I am inclined to agiee with the remark of your corre- 
spondent, Mr. Booth, in which he points out that if the 
abolition of coupling rods is sufficiently important as to 
justify a third cylinder, the object can be equally well, 
and, in some respects, better accomplished by the use 
of a third independent high-pressure cylinder ; because in 
that way any difference in the diameters of the two sets 
of driving wheels would be of no consequence, and the 
engine would work as freely as a ‘“‘ single’ engine. 

As regards any “gain due to uniformity of turning 
effort on the crankshaft,” from which Mr. Halpin suggests 
great advantage may arise in the ‘‘ Webb” system, | may 
say that my observation of the working of Mr. Webb's 
Metropolitan compound engine is that ‘‘ uniformity of 
turning effort” is less with the ‘‘ Webb” compound rather 
than greater. I happened to travel yesterday in the 
carriage next the above engine by the 5.27 p.m. train from 
Uxbridge-road to Victoria. The pulsations of the engine 
at starting from each station were so marked, until a 
speed of ten or fifteen miles an hour was reached, that it 
required considerable muscular effort to prevent very 
forcible oscillation of the bodies of the passengers—a 
movement which would, I fear, have seriously interfered 
with the epistolary efforts of one of your correspondents 
to which he refers in his letter in your last issue. 

OBSERVER 

Victoria-street, Westminster, September 22, 1885. 








LOCOMOTIVE CRANK AXLES. 
To THE Epitor or ENGINEERING. 

Sir,—My attention has been called to the address o f 
the President of the Institution of Mechanical Engineers, 
reported in your issue of the 21st ult., page 191; in his 
remarks upon crank axles, he very truly comments upon 
the existence of defects in these heavy forgings—upon 
hooping the crank cheeks and passing bolts through the 
crank-pins. Passing by the average lifetime of steel and 
iron cranks respectively, he goes on to ask, “‘ If crank 
axles cannot be altogether avoided in locomotives how 
can they be strengthened at their known weak pvints 
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Deep cranks of limited thickness involved by the exi- 
neies of the situation, cannot be bent into form, as 
ge 11d be otherwise preferable, and there is no alternative 
but to cut them out of the solid. No fibre cun be de- 
veloped round the crank during forging, and therefore the 
ank-pins are naturally less reliable than is the straight 
bs ‘tion of the axle.” He then comments upon the com- 
Micated strains to which crank axles are subject, and 
roints ont one which we seldom see named, i.e., = the 
nipping strain owing to the oscillation of the engine. 

Defects in crank axles are generally acknowledged to 
exist, and failures being at times attended with such 
frightful consequences, the subject has engaged the atten- 
tion of many minds. The device of shrinking straps round 
the crank cheeks, &e., is well known and practised by 
many parties. ‘To me it seems to imply that a strap being 
lengthway of the fibre is admittedly stronger in propor- 
tion to size than is the crank cheek itself. ; 

The various modes of forming the slabs out of which 
solid cranks are cut naturally throw defects either in the 
cheeks or crank-pins, or both. I believe the President is 
quite correct in saying that ‘‘fibre is not developed in these 
parts ;” it cannot be so by the nature of things, in fact, 
the whole system of faggoting and building up stops short 
of producing fibre. It is the reducing processes that de- 
velop fibre, but the reducing of such forgings is rarely | 
possible. Under these circumstances it is not surprising | 
that outside cylinders should be much favoured by some 
engineers. E ; 

The President’s conclusion that locomotive crank axles 
cannot be bent into form is, however, incorrect, and it is 
this more particularly which I wish to point out. My 
experience is that locomotive crank axles can and have 
been bent, and that successfully. 

To do this it was, however, necessary to so form a shaft 
as to be suitable for bending at all the required points, 
developing a continuous fibre throughout. 

At first the form of shaft necessary was the great diffi- 
culty, and in the first attempts the making of the shaft } 
was in the hands of one party, and the bending in those | 
of another; thus the first forgings were partly chopped | 
out and the fibre severed, which of course was not admis- 
sible. Further attempts to a large extent obviated the 
difficulties encountered, and since then I have perfected | 
and patented hydraulic machinery for bending, and a| 
form of shaft which will produce cranks satisfactory in | 
every requirement. Iam happy to say I have reduced 
the form of the shaft to a simple matter of calculation. | 
This form of shaft is simple, and the results after bending 
all that can be desired. 

Inside cranks therefore need not be avoided, and if I 
may venture to answer the President’s question ‘*‘ How can 
they be strengthened at their known weak nee . a 
would say bend them as I have described, for by so doing | 
the crank-pins would be fully equal in fibre, &c., to the | 
straight portion of the shaft, the crank cheeks would have 
the fibre running downwards from the crank-pin to the 
root of the shaft line (in every case), and there would be 
no such operation as twisting the shaft between the throws 
to set one at right angles to the other as in block cranks. 

All the foregoing remarks as to the advantage of the 
bent system apply in practice to steel as much as to iron. 

I am glad to see that the President admits that bending 
would be preferable ; he was, of course, unaware of the | 
facts I now relate. I am also pleased to see that others 
besides myself have looked carefully upon the complicated 
strains, to which such forgings are subject. 

I have for some years past held that the nipping strains, 
owing to the oscillation of the engines, have been the chief | 
cause of the breakage of crank axles, and I am gratified to | 
find my own views confirmed by so high an authority as | 
the President of the Institution of Mechanical Engineers. 

Of course it goes without saying that bent cranks are 
infinitely less liable to injury from these complicated 
strains than the block crank now generally in use. 

I am, Sir, yours truly, 
6, Angers Terrace, Grantham. GEORGE Brown, 


FORCE AND TENSION. 
To THE Epiror OF ENGINEERING. 

Sir,—Will one of your many learned readers be good 
enough to set me right as to the proper use of the terms 
force and tension? What I seek to know is whether it is 
correct to speak of the tension of a fluid as force, taking 
as an instance the tension of compressed air or of steam 
in acylinder. ‘The reason why I have a misgiving about 
calling this tension ‘‘ force” (although it tends to produce 
change) is, that I perceive how entirely dependent it is 
upon resistance. If the forward movement of the piston 
were impeded by no opposing load, nor even by friction, 
there could exist no(extra) tension in the cylinder. ‘* No 
resistance, no pressure” is to my mind one way of looking 
at Newton’s third law. Meanwhile it will be a new idea 
to me to regard force as the creature and dependent of 
resistance, if that is indeed the case. 

I throw a cord with a weight attached to the further 
end, over a fixed pulley. The weight is a force, and my 
hand opposes it ; is the tension in the cord also a ‘‘ force?” 

Yours, &c., 
E. AuprepD WILLIAMS. 

37, Burlington-road, W., September 21, 1885. 











THE CONTINUOUS BRAKES RETURN. 
To THE Epiror OF ENGINEERING. 

Str,—The continuous brakes return (c. 4565) for the 
first half of the present year, has just been issued, but, as 
upon many previous occasions, the information contained 
therein furnishes evidence that there is no immediate 
srospect of the adoption of any general system ; it is, 

owever, satisfactory that the brakes recently fitted are, 
or are said to be, automatic in their action. 





The following Table shows the total amount of stock 
fitted and unfitted on the 30th June, 1885 : 
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Total amount of stock returned 
as fitted with brakes which 
appear to comply with con- 
ditions of Board of Trade ..| 2726 670 | 20,086 4104 
Total fitted with brakes which 
do not comply.. o --| 1190 626 | 13,274 3388 
~——— -- — ie, ain geemmmenl 
Total fitted ~ as a 5212 40,852 
Not fitted with any continuous 
brake .. <i ae - 1765 10,707 
Total passenger rolling stock 
therefore aa as aa 6977 51,559 


The above amount of fitted rolling stock is provided with 
brakes as follows, erclusive of those vehicles which have 
through pipes or connections only. 
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Name of Brake. es) 2 

a? ig 
Automatic vacuum ae *630 5 
Heberlein .. a aa ‘<a 1 
Smith’s automatic vacuum... 573 1 2,290 
Steel-McInnes.. os we 3 wa 2 
Westinghouse automatic i 1434 89 10,795 
Clark’s chain ae aa ) 
Clark and Webb's chain , +85 3,922 
Wilkin and Clark’s chain ) 
Fay’s ws as ) 
Fay and Newall’s.. 7 2,164 
Newall’s  .. 4 ) 
W., P. Smith's - a 3 
Smith’s vacuum .. 1112 89 SE 
Vacuum (Webb’s) as “ 537 8 
Westinghouse pressure. . 43 a 

Total 3916 1296 33,360 


* These engines are placed under the wrong heading, they hav- 
ing only steam brakes and ‘‘ apparatus for working” the vacuum 
brake. : 

+ Eighty-five engines on the North London are recorded in the 
wrong column, being only provided with hydraulic brake and cord. 


_These totals do not include 129 goods engines on the 
Seater Renter Railway, fitted with the Westinghouse 
rake, 

In consequence of the different systems used by com- 
panies which exchange traffic, it has been necessary to fit 
no less than 784 vehicles with double apparatus, but they 


| are, of course, only included once in the above details. 


_ The following Table shows the amount of rolling stock 
fitted with two complete systems of brakes, so that both 
act on the same blocks: 


Railway, Ten ({ Westinghouse Automatic. 
N.E. Engines. ( Smith’s Vacuum. 
vehicles | sil la inca aan 
West C int S. 275) —— 2 
) essing cs 13 ( Westinghouse automatic and 
L. and N.W. eg 5) Webb vacunm. 
: os | 
Midland 8.J.8. a | { Westinghouse automatic — auto- 
G. and S.W. 2 J ( matic vacuum. 
East Coast Joint S. 89 1] / Westinghouse automatic—Smith’s 
N.E. ee as 44 §/( vacuum. 
G.W. 73 Fay and Sanders’ vacuum. 
NE 13 § Westinghouse automatic — Mid- 
ar |! land vacuum. 
NE 8 § Westinghouse automatic—L. and 
ia 1. N.W. vacuum 
Total .. 784 


Gonll 


* G. and S.W. Co. number not given. 





Fifty-one engines on the North-Eastern Railway are 
also fitted with appliances for working two brakes, and a 
very large number of vehicles have two or even three kinds 
of connecting pipes. 

The following Table shows the total number of engines 
and vehicles which were fitted with each system during 
the half-year ending June 30, 1885 : 

Engines. Vehicles. 
Westinghouse automatic 90 586* 


Automatic vacuum a 64 353 
Smith’s automatic vacuum .. 109 491 
oe vacuum Py 70 224 
Vacuum, L. and N.W. 4 952 
Heberlein a xs 6 
“ay a = 9 

Chain brake 4 
Total 341 2621 


* Exclusive of L. and N.W. vehicles fitted with two brakes. 


The progress made during the half-year cannot be con- 
sidered satisfactory ; the total stock fitted shows but a 
small increase; many of the brakes fitted are inefficient, 
for instance, the ‘* leak-off’ and the simple vacuum, and 
in the case of the London and North-Western vacuum, the 
large nominal increase is not progress, but simply the 
change of brakes from the chain to the vacuum. To 


remove one brake and fit another which does not fulfil the 


Board of Trade conditions is but a useless waste of 
money, as a still further alteration must ultimately be 
made, 

A comparison of the two last Board of Trade returns 
shows that during the half-year, the undermentioned 
brakes were removed or changed. 





Vehicles 
Vehicles having 





Bra Railway. (Engines. with Chains, 

Brakes. Pipes, 

&e. 

Clark-Webb chain L. and N. W. 7a 761 301 

Clark’s chain Belfast C. 2 

Fay’s ey - L. and Y. ae 9 
Fay and Newall’s.. pe aa 5 

Smith’s Vacuum.. G. E. 5 33 12 

se ana Taff V. 2 19 1 

Total 9 827 314 
———. c —_—— 
1141 





The fact that in six months companies should have 
taken off such a large number of inefficient brakes shows 
the absurdity of money having been thrown away in 
fitting them. 

Out of a total of 6977 engines and 51,559 vehicles only 
2726 engines and 20,086 vehicles have brakes which even 
“‘ appear” to fulfil the conditions, and, to quote the words 
of the return, ‘‘ some of the brakes but very imperfectly 
fulfil that designation.” 

The most unsatisfactory part of the return is again that 
portion relating to the “ failures.” The information fur- 
— is in many cases incorrect, and in some absolutely 

alse. 

It it a well-known fact (in support of which I should be 
happy to furnish ample evidence) that there have been 
numbers of failures, especially upon the Midland Railway, 
yet under the head of failures or partial failures the word 
nil is recorded. Such a return is clearly misleading, 
especially when it is remembered that during the six 
months in question the accident at Swadlincote occurred. 

Taking the figures as they stand, the following details 
can be obtained. No case is recorded, under Class 1, of 
actual failure when required in case of an accident to a 
train, or a collision between trains being imminent. 

Under Class 2, failure to act under ordinary circum- 
stances, the following are given : 








— Railway. Class 1. Class 2. 
Smith’s vacuum C. L.C. nil. 5 
” ” G.N. za 22 
”” ” L. C. D. 2 
” ” M.S. L. 2 
” ” Met, 4 
” - Mid. 1 
” 9 me ie N. E. 1 
” ” 8S. E. 5 
” ” D. W. W. of I. 1 
” ” G. S. W. of I. 2 
—45 
Newall L. and Y. 1 
—1 
Westinghouse automatic G. E. 1 
“ oe Mid. 1 
aoe 
Smith’s automatic vacuum..| L. and S. W- 1 
—1 
Total .. 52 





The Great Southern and Western Company of Ireland 
also report a case under the wrong heading, in which 
Smith’s vacuum pipe became uncoupled, and a train ran 
100 yards past Limerick Junction Station. From these 
figures it will be seen that non-automatic brakes failed to 
act no less than forty-nine times in running 22,072,882 miles, 
whereas automatic brakes only have three cases in 
31,573,582 miles. Now with reference to these three 
instances one is a neglect of the coupler when attaching 
the engine, another was a defective washer which affected 
the engine wheels alone, and the third case on the London 
and South-Western is not clearly explained; the main 
vacuum pipe broke, but it is not stated whether the train 
overran Reading Station or not. A number of delays are 
recorded ; those relating to automatic brakes, however, 
are the best possible proof that they are in proper working 
order, and the fact that good automatic brakes will not 
permit a train to be run with a brake out of order is not a 
defect, but the greatest proof of their efficiency and 
safety 

It would be of the greatest advantage if the returns 
contained a summary showing each incident under one of 
the three heads: (1) Failure in case of emergency ; (2) 
failure under ordinary circumstances; and (3) cases of 
delay ; clearly showing if the failure was due to detective 
material or the faults of servants. All instances in which 
continuous brakes avoided or mitigated accidents should 
also be recorded in the returns. 

I am, Sir, yours faithfully, 
CLEMENT E. STRETTON, 
Hon. Mem. Amal Soc. of Railway Servants, 

40, Saxe Coburg-street, Leicester, September 18, 1885. 





FRENCH MECHANICAL INDustry.—The profits of the Cail 
Company for 1884 are returned at 40,2357. Of this sum 
18,572/. was applied to the pension fund, the tools and 
buildings sinking fund, and the contingency fund, leaving 
a balance of 21,663/. Of this sum, again, 1263/. was car- 
ried to the statutory reserve, and 20,400/. was applied to 





the payment of a dividend of 12s. per share. 
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MISCELLANEA. 


A Sanitary Congress is a held at Leicester under 
the presidency of Professor de Chaumont. 


A company has been formed at Mendota, Illinois, to 
prospect for natural gas which is supposed to exist there 
in large quantities. 

The Economy Gas Company, of Pittsburg, has recently 
been organised to develop the gas wells of ver County, 
Pennsylvania. 


The various companies that have charters to build 
underground railroads in New York are likely to consoli- 
date in order to build a single road. 


The Scientific American a new railway bridge over 
the Ohio has the longest single span girder yet constructed. 
It is 525 ft. long and 103 ft. 6 in. above low-water mark. 


The Telegraph Conference which had been sitting at 
Berlin for over a month was closed last week. Next year’s 
meeting will be held in Paris. 


The number of visitors to the Inventions Exhibition for 
the week ending Saturday, September 19, was 128,193. 
Total since the opening 2,842,180. 

The Nordenfelt submarine boat was tested on Tuesday 
last, representatives of all the European powers being 

resent. The results are reported to have been satis- 
actory. 

We are requested to state that the Board of Trade do 
not pee to fill up the vacancy caused by the death of 
the late Colonel Yolland, C.B. No new inspector of rail- 
ways will therefore be appointed. 

A boiler explosion has occurred on board the City of 
Oxford transport while on her way to Glasgow. Several 
men were injured, and Thomas Bath, fireman, of Ports- 
mouth, was killed. 


The Rio de Janeiro City Improvements Company 
(Limited), announce an interim dividend at the rate of 
; per cent. per annum in respect of the half-year ended 

une 30. 


The Mersey has completed her first official trial at 
natural draught. She made 174 knots at what is described 
as three-quarter power. The engines are by Messrs. 
Humphrey Tennant and Co. 


The American Engineer says that the concession for the 
construction of a railway in Masten to open up some of 
the richest country in Central America, has been granted 
by the Government to a New York syndicate. 


On Monday an explosion of a boiler took place at the 
works of Messrs. T. and B. Kitson, cloth finishers and 
dyers, Leeds, whereby two men were killed and one 
seriously scalded. 


The new unarmoured gun vessel Swallow will be |}, 


launched at Sheerness on the 27th of October. She is 
195 ft. long, 1040 tons displacement, and will have en ine 


of 1000 indicated horse-power by Messrs. J. an “ 
Rennie. 


The British Steamship Owners Protective Association 
have passed a vote of thanks to the Load-Line Committee 
“‘for the painstaking and thorough manner they have 
fulfilled the task allotted to them.” The Sunderland 
shipowners have passed a similar resolution. 


Major Bucknill, C.E., and the School of Submarine 
Miners which have been established at Fort Victoria, in 
the Isle of Wight, opposite Hurst Castle, are engaged in 
preparing an under-water torpedo defence for the protec- 
tion of the-Needles passage to the dockyard. 


In consequence of the restrictions of the Electric Light- 
ing Act it has been determined to wind up the Sun Lamp 
and Power Company. The chairman, in his address, 
said it would be madness of the companies to invest their 
capital in establishing a central station in face of the Act. 


The Hero, under construction at Chatham Dockyard, 
is ordered to be launched on the 27th of October. She is 
a twin-screw steel armoured turret ship, and will have an 
estimated displacement of 6200 tons. She will be fitted 
with machinery of 4500 horse power. 


Preparations are being made at Chatham Dockyard for 
the launch of the steel cruiser Severn, 12, 3550 tons, 6000 
horse-power, which will take place on the 29th inst. The 
vessel, which has a length of 300 ft., is one of the longest 
unarmoured ships ever constructed at Chatham. 


The gross receipts of the twenty-two principal railways 
n the United Kingdom for the week ended September 13 
amounted, on 15,218} miles, to 1,286,124/., and for the 
corresponding period of 1884, on 14,985 miles, to 1,327,323/., 
an increase of 233} miles, or 1.5 per cent., and a decrease 
of 42,199/., or 3.1 per cent. 


The Petit Marseillais ~— that the underground tele- 
graph line from Paris to Lyons and Marseilles is com- 
pleted. Underground lines will also be laid between 
Marseilles, Toulon, and Nice. Marseilles and Havre are 
already connected by a direct wire, and this places Mar- 
seilles in direct connection with the United States. 


In consequence of the quarantine difficulties at present 
existing in Egypt, it has been found necessary to suspend 
temporarily the transit of the mails to and from India, 
China, eal. Australia by the railway between Alexandria 
and Suez, and to send them by the Peninsular and 
Oriental Steam Navigation Company’s packets through 
the Suez Canal. 

The first of the four 22-ton guns for the Impérieuse has 
been despatched from Woolwich for Portsmouth. Theguns 
are of 9.2 in. calibre and will throw a 380-pounder armour- 








piercing shot with a charge of 175 1b. of brown cocoa 

wder, under which conditions it has succeeded at proof 
in attaining the velocity of 2070 ft. per second. The 
barrel measures over all 26 ft., and is fitted with percus- 
sion and electric firing arrangements and safety guards 
against premature discharge. 


The twin-screw torpedo cruiser Scout, built and en- 
gined by Messrs. J. and G. Thomson, of Clydebank, 
completed her steam trials at Portsmouth on Wednesday 
by a four hours’ run under forced draught. The draught 
of water forward was 10. ft. 4in., and aft 14 ft. The boiler 
pressure was 113 lb., and the revolutions of beth port an 
starboard engines 152. The collective horse-power was 
3352, and the speed 174 knots. The four hours natural 
draught trials were made on Monday, when the engines 
developed 2135.9 horse-power, and a speed of 16.2 knots 
was reached. 


The Admiralty having received the preliminary report 
of the Dockyard Committee, have informed Admiral 
Graham, the chairman, that they purpose extending the 
terms of the inquiry so as to enable the committee to con- 
sider the following subjects—viz., the supervision of dock- 
yard labour, the distribution of dockyard labour and 
material, the system of audit and other financial arrange- 
ments, the constitution of the clerical staff of the yards, 
and generally to report upon the most economical methods 
of conducting the business of Her Majesty’s dockyards in 
respect of labour and material. 


The American Engineer gives the following particulars 
of a ‘‘ device for removing bars” invented by Mr. John F. 
Spearing, of New Orleans. Two sets of revolving cutters 
are operated by steam power aud run on vertical shafts, 
reaching down to the bottom to be eroded. Each cutter 
works in a well built in the hull of a vessel, and they 
extend , below the keel, the depth being regulated at 
will, and when not required they are drawn in. The 
cutters have radially projecting blades not unlike a screw 
propeller, and by rotation they not only cut away ‘the 
deposit, but raise the material so that it can be acted on 
by the current. 


To meet the extra demand anticipated upon the adop- 
tion of the sixpenny telegram rate, three new trunk lines 
of wire have been erected ; the first from London to New- 
castle; the second from London to Carlisle; the third 
from London to Plymouth. There are branches at various 
points from the main circuits. Extensions have been 
made in Scotland and Ireland. Submarine three-wire 
cables for service under water have also been provided 
for the use of the Channel Isles, the Isle of Man, and the 
Orkney and Shetland Islands. About 20,800 miles of new 
wire have been erected. Over 1200 additional telegraph 
clerks and 1000 additional messengers have been engaged. 


Grano-metallic stone is a new material for footways, the 
invention of Mr. J. H. Bryant, a sample length of which 
as been laid in the Strand. It is composed of certain 
proportions of blast furnace slag and granite, which are 
crushed, chemically treated, dried, and mixed with Port- 
land cement. These ingredients are formed into a paste 
with an alkaline solution, and laid on a substratum of 
rough ballast, a smooth surface being imparted at the 
finish. It is ready for passenger traffic in ordinary 
weather in about twelve hours. It is fireproof as well as 
waterproof, and one of its most important features is that 
it is not slippery on the surface—a circumstance which is 
due to the particles of hard vitreous slag always present- 
ing themselves beyond the other ingredients. 


The official report of the Registrar-General of Shipping 
and Seamen states that in the past month there were 
added to the registers of the United Kingdom and the 
colonies 114 vessels, the net register tonnage of which was 
38,974. In the same time the number of vessels removed 
from the registry was 166, the net tonnage being 37,915. 
Out of the vessels added only thirty-six were steamers, 
and many of these were of small dimensions, for river or 
special service. The chief addition to the tonnage last 
month was in the iron sailing vessels—fifteen being added 
to the register for the United Kingdom, of the net 
registered tonnage of 19,787. All the wooden sailin 
vessels added to the United Kingdom and colonia 
registers last month were of small dimensions, with one 
exception, so that it would seem that there are now very 
few large vessels being built. Taking both home and 
colonial registers, the horse-power of the vessels added 
last month was 2708, and that of the vessels removed 
= = so that the effective carrying power is being 
reduced. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Movement for an Advance in Miners’ Wages.—On 
Saturday a conference of Derbyshire miners was held at 
Chesterfeld for the purpose of discussing the wages 
question. The men are determined, if possible, to obtain 
an advance of 15 per cent. on the present rate of wages, 
and they considerthat the best way of securing it will be 
by laying the whole mining community idle, and after- 
wards limiting the output either by working shorter hours 
or fewer days per week. Mr. Jas, Haslam and Mr. W. E. 
Harvey (secretary and assistant secretary) of the Derby- 
shire Miners’ Association, were appointed to represent the 
Derbyshire miners at the conference to be held on the 
subject at Nottingham in the course of a few days. 


Indecision in the Iron Trade.—The ‘‘ improvement” in 
the iron trade announced at the commencement of the 
fresh month turns out to be only partial. It originated 
in an effort to effect certain clearances previously to the 
closing of the Northern Baltic trade. These shipments 
having been completed, there is a relapse, and until it is 


d| fetched prices ranging from 10/. ‘5s. 





oo 
known what the home demand is likely to be for the 
winter, no criterion can as yet be obtained of the possible 
course of trade. Buyers at any rate are so far persistin 
in buying low, and are withholding orders, unless pressed 
at any advance. : 


Horsforth Water Works Extension.—The director 
Horsforth Water Works Company, having heen, __ 
upon to provide filter beds and more storage capacity 
decided to offer for sale by auction the first portion of new 
shares under the provisions of the Act of 1885. Three 
hundred shares, of the nominal value of 10/. per share 

to 10/. 10s, per 
share. 

Falling off in the Demand for Steel Forgings.—Some 
hundreds of hammermen and those associated with them 
in the mills are now almost out of employment. The hands 
mostly affected are those who have been engaged in the 
tyre and axle departments, and a more discouraging out- 
look never existed. Bands of men, who until recently have 
had fairly regular employment at iron and steel mills, in 
the forging departments, are now publicly begging in the 
thoroughfares of this district—a practical but miserable 
disavowal of the so-called improvement in the local iron 
and steel industries. 


The Effect of Second-Rate Cutlery on the Foreign Trade.— 
A considerable amount of feeling is being manifested at 
present amongst the workmen of Sheffield, on the question 
of the glutting of foreign markets with cutlery, files, saws, 
and edge tools manufactured from Bessemer steel and 
other low classes of material. The men and their leaders 
point somewhat definitely to the fact, that though the 
reduction of prices effected larger sales, the cost of 
material being less, still their wages, instead of im- 
proving were reduced, whilst the amount of work they 
were called upon to fulfil in order to earn their wages, in- 
creased. A very curious feature is that the houses making 
the dearest and best cutlery are the only ones that are 
securing really good po steady orders. This is a 
reversal of the state of things when business was press- 
ing, aa makers of the commonest material got the most 
work, 


A Bad Look-Out for Girder Makers.—It is reported that 
the whole of the girders used in railway extensions at 
Barnsley, by the Midland Railway Company, are being 
obtained from Belgium, at 20s. per ton less money than 
the charge for the English article. 


Swinton Sewage Farm.—This farm, which occupies an 
area of 7 acres, and which has been 34 years in course of 
construction, has just been completed. The total cost of 
the sewage scheme is expected to be about 13,000/. 


Coal Trade.—The usual annual effort to raise the 
price of coal in September has this year been abortive, 
owing to over-production. There are not wanting symp- 
toms of a desire to make the advance in October, but the 
masters are disorganised and any over quotation by 
one is at once taken advantage of by another. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was thinner than on previous weeks, and in 
sympathy with the Glasgow market prices were weaker. 
No. 3 Cleveland pig was still nominally quoted 32s, 9d. per 
ton for prompt delivery. Buyers were willing to place 
orders at 32s. 6d., but makers declined to do business 
at this figure, many of them still believing that then 
could get a better price by waiting. The buyers on the 
contrary felt confident that the quotations would be easier, 
and they pointed tothe fact that although shipments con- 
tinued fairly good, the production of pig iron in Cleveland 
was very heavy, and the stock in eens. Connal and 
Co.’s stores at Middlesbrough had increased over 5200 
tons during the week, bringing the total to 94,360 tons. 
There is only a poor demand for pig iron for actual con- 
sumption, and no improvement is expected until the 
finished iron trade is better. In the latter industry there 
is considerable depression, and many of the mills and 
forges are only fitfully employed. Prices remain low and 
orders are still difficult to obtain. 


Engineering and Shipbuilding.—Throughout the North 
of England there is a good deal of engineering work going 
on. Some idea of the volume of work may be gathered 
from the fact that one company alone have during the past 
half-year had orders to the extent of over 90,000/. 
The great complaint, however, is the small price secured, 
owing to the keen competition. It is satisfactory to note 
that the strike at the Elwick Works, Newcastle, has been 
settled, the men having returned to work, and a Board 
of Conciliation, consisting of Mr. Holl, the County Court 
judge for Newcastle, and Mr Joseph Cowen, M.P., of 
Newcastle, to deal with the questionsin dispute. Follow- 
ing the example of Sir. W. G. Armstrong, Mitchell, and 
Co., Messrs. R. and W. Hawthorn, the eminent engineer- 
ing firm of Newcastle, have amalgamated with Messrs. 
Leslie and Co., the renowned shipbuilders on the Tyne. 
Mr. M. Leslie, the founder of the latter company, has 
retired from the firm, and the sole partner now in that 
firm is Mr. Arthur Coote, of Newcastle. It is understood 
that the new company of R. and W. Hawthorn, Leslie, 
and Co,, Limited, will be a private limited liability com- 
pany. Shipbuilding shows no signs of improvement, and 
it is feared that so long as freights remain unremunerative, 
and so many vessels are laid up, there will be little change 
in this industry. Many of the shipyards show that the 
renewals to take the place of the vessels which are 
launched from time to time are few and far between. 
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BOYLE’S SYSTEM OF 





Mr. Ropert Boy eg, of the firm of Robert Boyle 
and Son, the well-known ventilating engineers of 
London and Glasgow, has recently developed a 
system of ventilating railway carriages, of which we 
annex illustrations, These show an arrangement by 
means of which a continuous change of air is secured 
in every a of a railway carriage without 
any disagreeable draught being experienced by the 
occupants. A Boyle’s air pump ventilator, 14 in. in 
diameter, is connected with a trunk B, 8 in. in dia- 
meter, running underneath the carriage, and com- 
municating with each compartment through pipes 
C, C, C, C, those nearest to the ventilator being 4 in. 
in diameter, and the farthest away 5 in. in diameter, 
to equalise the quantity of air extracted through 
each. These pipes are fixed underneath the seats, 
one on each side of the compartment, the arrange- 
ment described being duplicated. The tops of the 
pipes stand 4 in. above the floor, and are covered 
with open wire cloth to prevent dirt entering. The 
passage of the air through the ventilator, created by the 
movement of the carriages, sucks the air from the 
large shaft which draws upon the small pipes, and 
extracts the air from each compartment. The supply 
of air is admitted at the top of the carriage under 
the — through 3-in. diameter pipes D, D, D, D 
running fro 
perforated with holes, and connected at the centre 
with downcast ventilators E, E, E, fixed on the roof; 
these catch the wind and drive it down into the 

ipe, where it escapes into the compartment in the 


orm of a fine spray, diffuses itself, and is finally | 


drawn away through the outlets. With this system, 
the air is continually changed, and the windows may, 


with comfort, be kept closed in summer or winter. | 


The principle can be adapted in many different forms 
to suit circumstances. 





THE BRITISH ASSOCIATION. : 
Address to the Mechanical Science Section of the British 


Association.* 
By B. Baker, M. Inst. C.E., President of the Section. 
(Concluded from page 290.) 

TuIs proved to be the case in my experiments. For 
example, the companion bars to those which had broken 
with 18,000 reversals of a stress less than half the original 
breaking weight, behaved when tested as columns thirty 
diameters in length, precisely the same as similar bars 
which had done no work at all, whereas, when tested in 
tension the elongation was reduced from the original 25 
per cent. to 2.5 per cent., and the fracture appeared to 
indicate that the bars had been made of three different 
kinds of steel imperfectly welded together. 
reduced by one-fourth the number of bendings required 


to break the bars was increased to 1,200,000. In this | 


instance the calculated maximum working stress on the 
extreme fibres was 43 per cent. of the direct ultimate 
tensile resistance of the steel, and about 30 per cent. of 
the stress the bar was capable of sustaining as a beam 
under the single application of a load. OF course, the 
bars failed by tension, and the extreme fibres had thus 
deteriorated as regards tensile stresses to the extent in- 
dicated by the above percentages. Tested as a column, 
however, the injury the bar had received from the 
1,200,000 bendings was inappreciable. The ductility was 
of course very largely reduced, but ductility is a quality 


of comparatively little importance when a material is in | 


compression. ‘There is no ductility in the slender Gothic 
stone columns of our cathedrals which though heavil: 
stressed have carried their loads for centuries. As 
found repeated bendings raised the limit of elasticity, I 
rather anticipated finding an increased resistance from 
this cause in long columns. This did not prove to be the 
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m one side of the — to the other, | 


With a stress | 
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case, nor did I find any difference in short columns four 
diameters in length. 

In addition to the preceding experiments with rectan- 
gular bars, I have tested the endurance of many revolving 
shafts of cast iron, wrought iron, and steel with similar 
results. About 5000 reversals of a stress equal to one- 
half the static breaking weight sufficed generally to cause 
the snapping of a shaft of any of the above materials, 
When the stress was reduced and the number of applica- 
tions increased, I found the relative endurance oF solid 
beams to be more nearly proportional to the tensile 

| strength of the metal than to the breaking weight of the 
m, a distinction of great importance where axles, 
springs, and similar things are concerned. Many of my 
experiments were singularly suggestive. Thus, it was 
instructive to see a bar of cast iron loaded with a weight 
which, according to Fairbairn’s experiments, it should 
have carried for a long series of years, broken in two 
minutes when set gently rotating. Also to find a bar of the 
finest mild steel so changed in constitution by some months 
of rotation as to offer no advantages either in strength 
or toughness over a new cast-iron bar of the same section. 

Although, as already stated, many more experiments 

| are required before universally acceptable rules can be 
laid down, I have thoroughly convinced myself that where 


sion members should be treated on an entirely different 
| basis. If, in the case of a tension member, the sectional 
area be increased fifty per cent. because the stress, 
| instead of being constant, ranges from nil to the maxi- 
mum, then I think twenty percent. increase would be a 
liberal allowance in the case of a compression member. 
have also satisfied myself that if a metallic railway bridge 


| is to be built at a minimum first cost, and be free from all | 
future charges for structural maintenance, it is essential | 


to vary the working stress upon the metal within very 
| wide limits, regard 


intermittent stresses, but also to the relative limits of 


a steady load. 
| Why an originally strong and ductile metal should 
| become weak and brittle under the frequent repetition of 


| & moderate stress has not yet been explained. Lord Bacon | 


| touched upon the subject two or three centuries ago, but 
ou may consider his explanation not wholly satisfactory. 
| He said: ‘‘ Of bodies some are fragile and some are tough 
| and not fragile. Of fragility the cause is an impotency 
| to be extended, and the cause of this inaptness is the 
| small quantity of spirits.” Iam sorry to have no better 
| explanation to offer, but whatever may be the immediate 
| cause of fragility, no doubt exists that it is induced in 
| metals by frequent bendings, such as a railway bridge 
| undergoes. This fact, however, is not recognised in our 
| Board of Trade regulations, which remain as they were in 

the dark ages, as do those of the Ministry of Public 

Works ft tome and other countries. With us it is 

simply provided that the stress on an iron bridge must 
| not exceed five tons per square inch on the effective 
| section of the metal. In France it is still worse, as the 
| limiting stress of rather under four tons per square inch is 


| estimated upon the gross section regardless of the extent 
| to which the plates may be perforated by rivet holes. In 
| neither case is any regard had in the rules to intermittent 
| stresses or the flexure of compression members. In Aus- 
| tria the regulations make a small provision for these ele- 
ments, and American specifications make a large one, the 
| limiting stresses, instead of being constant at five tons as 
| with us, ranging from about 24 tons to 6} tons per square 
| inch, according to circumstances. It is hardly necessary 
| that I should say more to justifymy statement that, as 
| regards the admissible intensity of stress on metallic 
| bridges, absolute chaos prevails. 

| Engineers must remember that if satisfactory rules are 
| to be framed, they, and not Governmental Departments, 


| must take the initiative. 


| to this important matter, but so far as I know, the subject 


has been dropped for the past twenty years, and I have | 
| ventured, therefore, to bring it before you again in some | 


| detail. Weare here avowedly for the advancement of 





stresses of varying intensity occur, tension and compres- | 


I | 


ing had, not merely to the effect of | 


elasticity in tension and compression members even under | 


In former days the British | 
| Association did much to direct the attention of engineers | 





VENTILATING RAILWAY CARRIAGES. 
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| science, and I have not been deterred by the dryness of 
the subject from soliciting your attention to a branch 
| of science which is sadly in need of advancement. 
Had I been addressing a less scientific audience I might 
have been tempted rather to boast of the achievements of 
| engineers than to point out their shortcomings. The 
| progress in many branches of Mechanical Science during 
the past fifty years has exceeded the anticipation of the 
most far-seeing. Fifty years ago the chairman of the 
Stockton and Darlington Railway, when asked by a 
Parliamentary Committee if he thought any further im- 
provements would be possible on railways, replied that he 
understood in future all new railways would have a high 
earthwork bank on each side tu prevent engines toppling 
over the embankments and to arrest hot ashes, which con- 
| tinually set fire to neighbouring stacks, but in other 
| respects he appeared to think perfection was attained. 
| Shortly before the introduction of locomotives it was also 
| thought perfection was attained when low trucks were 
attached to the trains to carry the horses over the portions 
of the line where descending grades prevailed, and all the 
newspapers announced, with a great flourish of trumpets, 
that a year’s experience showed the saving in horseflesh 
to be fully 33 per cent. 

Although these views seem childlike enough from our 
present standpoint, I have no doubt that as able and 
enterprising engineers existed prior to the age of steam 
and steel as exist now, and their work was as beneficial 
to mankind, though different in direction. In the im- 
| portant matter of water supply to towns, indeed, I doubt 
whether, having reference to facility of execution, even 

ter works were not done 2000 years ago than now. 
| Herodotus speaks of a tunnel 8 ft. square, and nearly a 
mile long, driven through a mountain in order to suppl 
the city of Samos with water, and his, statement, thoug 
| long doubted, was verified in 1882 through the abbot of a 
neighbouring cloister accidentally unearthing some stone 
slabs. The German Archeological Society sent out 
Ernst Fabricius to make a complete survey of the work, 
| and the record reads like that of a modern engineering 
undertaking. Thus, from a covered reservoir in the hills 
| proceeded an arched conduit about 1000 yards long, partly 
driven as a tunnel and partly executed on the “cut and 
cover” system adopted on the London underground rail- 
| way. The tunnel proper, more than 1100 yards in length, 
| was hewn by hammer and chisel through the solid lime- 
| stone rock. It was driven from the two ends like the 
| great Alpine tunnels, without intermediate shafts, and 
| the engineers of 2400 years ago might well be congratu- 
| lated for getting only some dozen feet out of level and 
| little more out of line. From the lower end of the tunnel 
| branches were constructed to supply the city mains and 
| fountains, and the explorers found ventilating shafts and 
side entrances, earthenware socket pipes with cement 
joints, and other interesting details connected with the 
water supply of towns. 

In the matter of masonry bridges also, as great works 
were undertaken some centuries ago as in recent times. 
Sir John Rennie stated, in his presidential address at the 
Institute of Civil Engineers, that the bridge across the 
Dee at Chester was the “largest stone arch on record.” 
That is notso. The Dee bridge consists of a single seg- 
mental arch 200 ft. span and 42 ft. rise, but across the 
Adda in Northern Italy was built, in the year 1377--—more 
than 500 years ago—a similar segmental arch bridge of no 
less than 237 ft. span and 68 ft. rise. Ferrario not lon 
since published an account of this, for the period, colossa 
work, from which it would appear that its life was but 39 
years, the bridge having been destroyed for military 
reasons on the 21st of December, 1416. I believe our 
American cousins claim to have built the biggest existing 
stone arch bridge in the world, that across the Cabin 
Johns Creek, but the span after all is only 215 ft., or 10 
per cent. smaller than the 500-year old bridge. In timber 
bridges, dcubtless, the Americans will ever head the list, 
for the bridge of 340 ft. span built across the Schuylkill 
three-quarters of a century ago will probably never be 
sur ed. Our ancestors were splendid workers in stone 
oa timber, and if they had been in possession of an un- 
| limited supply of iron and steel, I fear there would 
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have been little left for modern bridge builders to origi- 
nate. 

The labours of the present generation of engineers are 
lightened beyond all estimate by labour-saving appliances. 
To prove how much the world is indebted to students of 
this branch of mechanical science, and how rapid is the 
development of a really good mechanical notion, it is only 
necessary to refer to the numerous hydraulic appliances 
of the kind first introduced forty years ago by a distin- 

ished past-president, Sir W. G. Armstrong. Ad- 

ressing you in 1854, Sir William Armstrong explained 
that the object he had in view from the first was ‘‘to 
provide, in substitution of manual labour, a method 
of working a multiplicity of machines, intermittent 
in their action and extending over a large area, by 
means of transmitted power produced by a steam engine 
and accumulated at one central point.” The number 
of cases in which this method of working is a deside- 
ratum, or even indispensable, would appear to be limit- 
less. I should be sorry indeed to have anything to do 
with building the Forth Bridge if hydraulic appliances 
were not at hand to doa giant’s work. Let me shortly 
describe to you what we are doing there at the present 
tima More than 42,000 tons of steel plates and bars have 
to be bent, planed, drilled, and rivetted together before 
or after erection, and hydraulic appliances are used 
throughout. The plates are handled in the shops by 
numerous little hydraulic cranes of special design, without 
any complication of multiplying sheaves, the whole arm 
being raised with the load by a 4in. direct-acting ram of 
6 ft. stroke. A total length of no less than sixty miles of 
steel plates, ranging in thickness from 1} in. to Zin. have 
to be bent to radii of from 6 ft. to9 in., which is done in 
heavy cast-iron dies squeezed together by four rams 
24 in. in diameter, and the same stroke. With the ordi- 
nary working pressure of 1000 Ib. per square inch, the 
power of the press is thus about 1750 tons. Some 3000 
pieces, shaped like the lid of a box, 15 in. by 12 in. wide, 
with a 3in. deep rim all round, were required to be made 
of Zin. steel plate, and this was easily effected in two 
heats by acouple of strokesof a 14in. ram. In number- 
less other instances steady hydraulic pressure has been 
substituted by Mr. Arrol, our able contractor, for the 
usual cutting and welding under the blacksmith’s hammer. 

Hydraulic appliances are also an indispensable part of 
the scheme for erecting the great 1700 ft. spans. Massive 
girders will be put together at a low level, and be hoisted 
as high as the top of St. Paul’s Cathedral by hydraulic 

wer. Continuous girders, nearly a third of a mile in 
ength, will be similarly raised. Not only the girders, 
but workmen, their sheds, cranes, and appliances, will be 
carried up steadily and imperceptibly as the work of 
erection proceeds, on platforms weighing in some instances 
more than 1000 tons. It is hardly necessary to say that 
every rivet in the bridge will be closed up by hydraulic 
power, the machines being in many instances of novel 
design, specially adapted to the work. Thus the bed- 
plates which in ordinary bridges are simple castings, in 
the Forth Bridge are necessarily built up of numerous 
steel plates, the size of each bedplate being 37 ft. long 
by 17 ft.6in. wide. To grip together the 47 separate 
plates into a solid mass, 3800 rivets 14 in. in diameter with 
countersunk heads on both sides are required, and re- 
meibering that the least dimension of the bedplate is 
17 ft. 6 in., it will be seen the ordinary ‘‘ gap” rivetter 
would not be applicable. A special machine was there- 
fore designed by Mr. Arrol, consisting of a pair of gir- 
ders and a pair of rams between which the bedplate to be 
rivetted together lies. A double ram machine had for 
like reasons to be devised for rivetting up the great 
tubular struts of the bridge. 

Not merely in the superstructure, but in the construc- 
tion of the foundations were hydraulic appliances of a 
novel character indispensable at the Forth Bridge. Huge 
wrought-iron caisgons or cylinders, 70 ft. in diameter and 
72 ft. high, were taken up and set down as readily as a 
man would handle a bucket. In sinking these caissons 
through the mud and clay of the Forth compressed air 
was used. When the boulder clay was reached the labour 
of excavating the extremely hard and tenacious material 
in the compressed air chamber proved too exhausting, 
pickaxes were of little avail, and the Italian labourers 
who were chiefly employed lost heart over the job alto- 
gether. But a giant power was at hand, and only re- 
quired tools fit for the work. Spades with hydraulic 
rams in the hollow handles were made, and, with the roof 
of the compressed air chamber to thrust against, the work- 
men had merely to hold the handle vertically, turn a 
little tap, and down went the spade with a force of three 
tons into the hitherto impracticable clay as sweetly as a 
knife into butter. Probably when addressing you thirty 
years ago, Sir William Armstrong never anticipated that 
a number of hydraulic spades would be digging away in 
an electrically lighted chamber or diving-bell 70 ft. in 
diameter and7 ft. high, 90 ft. below the waves of the sea, 
but still the spades come strictly within the definition of 
the class of machines, intermittent in their action and 
extending over a large area, which it was his aim to intro- 
duce. It would be possible indeed with the appliances at 
the Forth Bridge to arrange that the simple epening of a 
valve should start digging at the bottom of the sea, 
rivetting at a height of nearly 400 ft. above the sea, and 
all the multifarious operations of bending, forging, and 
hoisting, extending over a site a mile and a half in 
length. 

It would not only be impossible to build a Forth Bridge, 
but it would be equally impossible to fight a modern 
ironclad without the aid of hydraulic appliances. Most 
of the presidents of this section have referred in the course 
of their addresses to our Navy, and certainly the subject 
is a tempting one, for the progress of mechanical science 
in recent years could not be better illustrated than by a 
description of the innumerable appliances which go to the 





making and working of a modern ironclad. Let me quote 
a single passage from a pamphlet by a naval officer, which 
caused a great stir a few years before the Crimean 
War, that I may recall to your minds what was the 
speed and what the armament of our fleet at that com- 
paratively recent period: ‘‘ Conceive,” said Captain 

luvkett, R.N., ‘‘a British and French fleet issuing 
simultaneously from Spithead and Cherbourg; seven 
hours steaming at the rate of six milesan hour will bring 
them together. A single glance at the heavy and well- 
appointed tiers of a line-of-battle ship guns will satisfy 
any one that they are no toys to be placed in the 
hands of novices. Formidable batteries of the heaviest 
ordnance are there—not a gun under a 32-pounder, and 
many 68-pounder shell guns.” In little more than a 
quarter of a century engineers have changed all that and 
advanced to 20-knot vessels and 120-ton guns. Archzo- 
logists tell us that our predecessors in mechanical science, 
of the Stone Age, were apparently a thousand or more 
years in finding out that the best way of fitting an axe 
was to — the handle through the axe and not the axe 
through the handle. Engineers of the present day may 
be excused therefore for occasionally illustrating the 
rapidity of the advance of their science by contrasting 
the ships of thirty years ago with our modern ironclads. 

The latest type of battle-ship weighs fully equipped 
about 10,000 tons. There are about 3400 tons of steel in 
her hull, apart from armour, which with its backing will 
weigh a further 2800 tons. The machinery, largely of 
steel, is about 1400 tons; the armament, including ammu- 
nition, 1100 tons; the coals, 1100 tons; and general 
equipment, 270 tons. A detailed description bristles 
with the word ‘‘ steel,” and enthusiastic newspaper re- 
porters sent down to Chatham Dockyard can no more 
“*spin out their copy” with Cowper's oft quoted lines on 
the ‘‘ Launch of a First-Rate” : 


** Giant oaks of bold expansion 
O’er seven hundred acres fell, 

All to build thy noble mansion 
Where our hearts of oak do dwell.” 


A latter-day poet might boast of 700 acres being ex- 
hausted by a single vessel, but it would be a coalfield 
and not a forest. Accepting Professor Phillips’ estimate 
of the average rate of formation of coal, it may be shown 
that a hard-worked American liner during her lifetime 
burns as much coal as would be produced on the area of 
700 acres in a period of 2000 years. We are thus with our 
steel ships using up our primeval forests at a far more 
extravagant rate ‘hen that at which our immediate fore- 
fathers cleared the oak forests. Coal is the great stimu- 
lant of the modern engineer. Pope Pius the Second 
has left on record an expression of the astonishment he 
felt when visiting Scotland, in the fifteenth century, on 
seeing poor people in rags, begging at church doors, and 
receiving for alms pieces of black stone with which they 
went away contented. To such early familiarity with 
coal may, however, be due the fact that Scotland has 
ever led the way in the development of the steam engine, 
and that at the date of the Battle of Waterloo she had 
built and registered seven steam vessels whilst England 
could boast of none. 

Probably none but a poet or a painter would wish for a 
return to our old oak sailing ships. Some few people 
still entertain the illusion that the picturesque old tubs 
were better sea boats than our razor-ended steamers, but 
speaking of them in 1846, Admiral Napier said, ‘“‘ The 
ships look very charmingly in harbour, but to judge of 
them properly you should see them in a gale of wind, 
when it would be found they would roll 45 deg. leeward 
and 43 deg. windward.” Even our first ironclads were not 
so bad as that, for although according to the Times, when 
the squadron was on trial in the Bay of Biscay, the ships 
rocked wildly to the rising swell and the sea broke in great 
hills of surf, yet the maximum roll signalled by the worst 
roller of the lot—the Lord Warden—was but 35 deg. lee- 
ward and 27 deg. windward, a total range of 62 deg. as 
compared with 88 deg. in the old line-of-battle ships, 

We have heard much about the state of the Navy dur- 
ing the past twelve months. A dip into the publications 
of the British Association—which in this, as in other 
respects, afford a fair indication of what is uppermost in 
people’s minds—will show that similar discussions have 
recurred periodically, at any rate, since 1830. If we con- 
sult Hansard, as I had occasion to do recently, we find the 
same remark applies to periods long antecedent to 1830. 

It amounts almost to a religious conviction in the mind 
of a Briton that Providence will not be on his side unless 
his fleet is at least equal to that of France and Russia 
united. What would be said, now, of a minister who met 
an attack on the administration of the Navy by demon- 
strating that we had half as many line-of-battle ships as 
Russia; and yet that was literally done less than fifty 
years ago. Speaking in the House of Commons, on 
March 4, 1839, the Secretary of the Admiralty said : ‘* For 
the last six months unceasing attacks have been made 
upon our naval administration, describing our Navy as 
in a state of the utmost decrepitude, and Tory papers say 
that shameful reductions have been made in the Navy 
by the present Government. It will be a consolation to 
my honourable friends to be assured that we have for 
years lived unharmed through dangers as great as that 
to which we are now exposed. In 1817 we had 15 sail of 
the line in commission, and Russia had 30; in 1823 we 
had 12, and Russia 37 ; in 1832 we had 11, and Russia 36 ; 
and now we have 20, and the Russians 43 ; having raised 
our ships to nearly half the number of those of Russia,” 

Now as to our guns. The past twelve months is by 
no means the first occasion on which the armament of our 
Navy has been attacked. Three years subsequent to 
the speech of the Secretary of the Admiralty, just referred 
to, Sir Charles Napier made a statement from his place 
in Parliament of so extraordinary a character that I make 











no apology for quoting his exact words, as a remin 

the past and a sen de of the furture: ‘At "gic 
the last war the guns were in such a bad state that, when 
fired, they would scarcely hit an enemy, and during the 
latter period of the American war, a secret order wag 
issued that British ships of war should not en age 
American frigates, because the former were in such an 
inefficient state.” As for himself, said the plain-spoken 
old admiral, when he got the order he put it in “ theonly 
place fit to receive it, the a, 

Happily, from our insular position, the change which 
the progress of mechanical science has wrought in military 
operations has not been brought home to the people of 
this country in the same vivid manner that it has to the 
people of the continents of Europe and America. In the 
American war, the Franco-German war, and the Russo. 
Turkish war, the construction and equipment of railway 
works by engineers was an essential part of all great move- 
ments. The Russians, in 1877, constructed a railway from 
Bender to Galatz, 189 miles in length, in 58 working days, 
or at the rate of more than three miles per day. Alto. 
gether, in the three latter months of that year, they laid 
out and built about 240 miles of railway, and purchased 
and stocked the lines with 110 locomotives and 2200 
wagons. They also built numerous trestle bridges, to. 

ether with an opening bridge, and a ferry across the 
anube. 

We have had recent experience of the slowness of pri- 
mitive modes of transport in the tedious advance of Lord 
Wolseley’s handful of men in whaleboats up the Nile, 
It was the intention of the late Khedive, partly from 
military and partly from commercial considerations, 
to construct a railway exactly on the line of advance 
subsequently followed by Wolseley. My partner, Mr. 
Fowler, had the railway set out in 1873, and the 
works were shortly after commenced. The total length 
was 550 miles, and the estimated cost, including roll- 
ing stock and repairing shops, was 4,000,000/. Owing 
to financial difficulties the works were abandoned, but the 
64 miles constructed by Mr. Fowler, and the recent exten- 
sions of the same by the military, proved of great service 
to the expedition, even some of the steam launches being 
taken by railway to save delays at the cataracts. 

During the siege of Paris, the German forces were de- 
pendent upon supplies drawn from their base, and thearmy 
requirements were fully met by one line of railway run- 
ning twelve to fourteen trains per day. Military avthori- 
ties state that a train-load of about 250 tons is equal to 
two days’ rations and corn for an army corps of 37,000 
men and 10,000 horses. The military operations in Egypt 
have proved that even in the heart of Africa, railways, 
steamboats, electric lights, machine guns, and other off- 
spring of mechanical science, are essential ingredients of 
success. 

Members of this section, who visited the United 

States last year not for the first time, could hardly 
have failed to notice that American and European 
engineering practice are gradually presenting fewer 
points of difference. Early American iron railway bridges 
were little more than the ordinary type of timber bridge 
done into iron, and the characteristic features there- 
fore were great depth of truss, forged links, pins, 
screw bolts, round or rectangular struts, cast-iron junc- 
tion pieces, and in brief an assemblage of a number of inde- 
pendent members more orlesssecurely bolted together, and 
not as in European bridges, a solid rivetted mass of plates 
and angle bars. At the present moment the typical Ame- 
rican bridge is distinctly derived from the grafting of 
German practice on the original parent stock. Pin con- 
nections are still generally used in bridges of any size, but 
the top members and connections are more European than 
American in construction, whilst for girders of moderate 
span, such as those on the many miles of elevated railway 
in New York, rivetted girders of purely European type 
are admittedly the cheapest and most durable. From 
my conversations with leading American bridge- builders, 
I am satisfied that their future practice and our own will 
approach still more nearly. We should never think of 
building another Victoria tubular bridge across the St. 
Lawrence, or repeat the design of the fallen Tay Bridge, 
nor would they again imitate in iron an old timber bridge, 
or repeat the design of the fallen Ashtabula bridge. In 
one respect the practice in America tends to the produc- 
tion of better and cheaper bridges than does our own 
practice, and it is this: Each of the great pci at gaan 
firms adopts by preference a particular type design, an 
the works are laid out to produce bridges of this kind. 
It is an old adage that practice makes perfect, and by 
adhering to one type and not vaguely wandering over the 
whole field of design, details are perfected and a really 
= bridge is the result. Engineers in America there- 
ore need only specify the span of their bridge, and the 
rolling load to be provided for, with certain limiting 
stresses, and they can make sure of obtaining a number 
of tenders from different makers of bridges varying some- 
what in design, but complying with all the requirements. 
With us, on the other hand, it is too often the pri- 
vilege of a pupil to try his ’prentice hand on the design 
for a bridge, and it is no wonder therefore that many 
curious bits of detail meet the eye of an observant foreigner 
inspecting our railways. 

The magnificent steel wire rope suspension bridge of 
1600 ft. span, built by Roebling across the East River 
at New Tou, well marks the advanced state of me- 
chanical science in America, as regards bridge building. 
It is worthy of note, that at the second meeting of the 
British Association, held so long back as 1832, there was 
a discussion on suspension bridges, and the author en- 
treated the attention of the scientific world, and particu- 
larly of civil engineers, to the serious consideration of 
the question: How far ought iron to be hereafter used 
for a bridges, since a steel bridge of equal 
strength and superior durability could be built at much 
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“T earnestly agp, say he jennie of Bn 
i ingdom,” said he, ‘‘ to lose no time in endea- 
— ape this question.” In this, as in many other 
engineering matters, Americans have given us a lead. 
‘America is, indeed, the paradise of mechanics. When 
the British Association was inaugurated years ago, there 
was, I believe, no intention to have a section for the dis- 
cussion of mechanical science. Possibly it may have been 
considered too mean a branch. Even the usually generous 
Shakespeare speaks contemptuously of ‘ Mechanic slaves, 
with greasy aprons, rules, and hammers ;” and our old 
friend Dr. Johnson’s definition of “mechanical” is 
“ mean, servile.” We have lived down this feeling of 
contempt, and the world admits that the ‘‘ greasy apron” 
js as honourable a badge as the priest’s cassock or the 
warrior’s coat of mail, and has played as important a 
art in the great work of civilising humanity, and turning 
bloodthirsty savages into law-abiding citizens. : 

As I have had occasion to refer to Canada and America 
in the course of my remarks, I cannot refrain from ex- 
pressing the high appreciation ‘which I am sure every 
member of this section entertains of the cordiality and 
warmth of our reception on the other side of the Atlantic 
last year. Such incidents make us forget that differences 
have ever existed between the two countries. I was 
amused the other day on reading in Dr. Doran’s *‘ Annals 
of the Stage,” that, in the year 1777, the theatrical com- 
pany from Edinburgh was captured on its voyage to Aber- 
deen by an American privateer, and taken off Heaven 
knows where, for it did not turn up again. This, you will 
say, was a long time ago; but if you glance through the 
speeches of our present Gracious Sovereign, you will find 
one in which Her Majesty speaks with ‘‘ deep concern” of 
insurrection in Lower Canada, and of hostile incursions 
into Upper Canada by certain ‘‘lawless inhabitants” of 
the United States of North America. 

This is strange reading after our last year’s experience. 
Gentlemen, I may not have carried you with me in some 
things I have said, but I think you will all agree with me 
in this: That the statesman who should suffer any slight 
difference of opinion to develop into a serious breac 
between ourselves and our brethren in Canada and cou- 
sins in America would, to quote the words of Burke, “‘ far 
from being qualified to be directors of the great move- 
ments of this empire, be not fit even to turn a wheel in 
the machine.” 
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STEAM ENGINES. 


12,656 W. Robinson and G. A. Goodwin, London. 
Compound Engine. (6d. 5 Figs.) September 20, 1884.—The 
crank-pins are free to move without contact in a vertical loop or 
slot link connected to the piston-rod, the crosshead being attached 
to the piston-rods beyond the loop or slot link. A return con- 
necting-rod communicates rotation to the crank. A multitubular 
surface cond is combined with the hollow foot, A reversing 
arrangement for the engine is also described. Referring to the 
illustration, the high and low-pressure cylinders B and C are placed 
side by side with sufficient space between them for one, D, of the air 
and circulating pumps. The front covers are cast solid with the 
cylinders which are provided with a suitable valve chest and slide 
valve, and a connecting pipe from the exhaust of the cylinder B 
to the steam chest of the cylinder C. The piston-rods F are fitted 
into vertical slot links, the sides of which are struck as a radius 
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from the crosshead pins of the slide blocks H. From the’side of 
the slot links farthest from the cylinders, the loops are continued 
as shafts in the same line as the piston-rods, and act as con- 
tinuations which are ec ted to crossheads H working in guides 
and connected by rods K to the cranks L, preferably placed at 
right angles to each other. An eccentric tumbler M cast in halves 
and bolted together is secured upon the crankshaft and operates a 
pump plunger on each side driving respectively the air pump D and 
circulating pump P. The air pump D draws the condensed steam 
and air from the condenser Q through a hollow passage n cast in 
the bedplate, and communicating through the hollow foot with 
the body of the condenser, or the air pump may be placed imme- 
diately under the condenser, and the circulating pump between 
the cylinders. The circulating pump P Lag ny Ah the 
in the bedplat 





Condenser draws in water through a p 











and delivers it into the under chamber of the condenser, 
the water passing from a lower set of tubes, returning through 
an upper set and being discharged at the top by an_ orifice. 
The exhaust steam is admitted to the condenser by the pipe 
R. The condenser consists of a horizontal cast-iron cylinder Q 
closed by covers and fixed to the top of the guides. The ends of 
the cylinder Q are enlarged to receive the tubeplates. One cover 
has em gm which causes the water to pass through the 
lower set and return by the upper. The reversing links are 
constructed with radial slots U, for the valve blocks, between two 
pairs of cheeks, one pair upon each side of the vertical web of 
the link. The links can be turned in quantities in plete rings 
and be cut off into suitable sectors. (Accepted August 7, 1885). 


12,657. W. Robertson and G. A. Good’ London. 
Vertical Engines. ({6d. 5 Figs.) September 20, 1884.— 
The frame of the engine is of A or A form in side elevation, the 
two sides forming the A being externally in plan of an oval or 
semicircular shape. The upper portions of the two sides of the 
A frame are cored hollow, the inner sides forming the guides and 
consisting of two arcs of a circle descri from the axis of the 
engine as a centre. The top of the frame is united in a single 
casting by a plate forming the cylinder cover ; the bottom of the 
frame is completed by a flange bedded upona box bedplate. The 
governor is of the high-speed type, and has the balls suspended 
from an overhead cone bearing. The body of the governor forms a 
combined stop and throttle valve, the valve being of the piston 
type working over two or more grids. The lower flange of the stop 
valve is provided with a cover stuffing-box and gland, and the 
cover is provided with a semi-hemispherical hood which carries 
a taper revolving hollow spindle ae the balls, and containing 
a spiral spring resisting the centrifugal action of the balls. The 
balls operate the valve by a rod passing through the centre of 
the hollow spindle. (Accepted July 24, 1885). 


12,658. W. Robertson and G. A. Goodwin, London. 
Horizontal En: es. (6d. 5 Figs.) September 20, 1884.— 
The cylinder is cast on to the guides which are bored. The cross- 
head is fitted with adjustable slippers for taking up the wear. 
The cylinder steam pipe is provided with a combined stop and 
throttle valve operated by a high-speed governor. The governor 
arms are suspended from a single pin in the true axis of rotation, 
the revolving governor spindle being supported above the balls 
upon a cone seating. An adjustable spiral spring resists the cen- 





trifugal action of the balls. (Accepted July 24, 1885). 
12,964. A. B. Brown, Edinburgh. High-Speed 
Motors. (6d. 2 Figs.) September 30, 1884.—A number of 


single-acting cylinders are carried so as to turn with the main 
shaft, and their pistons are connected to a stationary pin or crank 
placed eccentrically to the axis of the main shaft. The motive 
fluid is admitted to the outer ends of the cylinders. The several 
connecting-rods are jointed to a single tube bearing on the pin or 
crank, one being preferably rigidly fixed to the tube. The tube is 
made with its ends of smaller diameter than its middle, and in two 
api so that it can be put in place. The lubricant is supplied 

y a passage through the pin. The valves are made to exhaust in 
an outward direction, so that any water of condensation is thrown 
from the cylinders by centrifugal action. Each valve is formed of 
two pistons, the steam being admitted to the space between them. 
The openings in the cylinder, which are uncovered, to the in- 
teriors when the pistons are at the inner ends of their strokes, are 
put in communication with each other by a passage formed in the 
casting carrying the cylinders, so that when the steam exhausts 
from one cylinder it passes through the passage into the inner end 
of the opposite cylinder and causes any water in the passage or 
cylinder to be blown towards the crank-pin bearing, which is thus 
prevented from overheating. (Accepted July 24, 1285). 


13,322. T. Bromiley, Bolton. Steam, &c., 
(6d. 17 Figs.] October 8, 1884.—Two pistons, working one inside 
the other and sliding at right angles to each other, are employed 
for operating the crankshaft, the crank-pin taking into a hole in 
the inner piston. Ports in the outer piston are employed alter- 
nately for the admission and emission of pressure to and from the 
piston attached to the crank-pin. The details of the engine are 
fully described. It will be seen that the cylinder need not be 
cylindrical, and that the connecting-rod, piston-rod, slide bars, 
and heavy flywheel are dispensed with. (Accepted August 7, 1885). 


11,864. J. Weir, Glasgow. Working, 
Refrigerating, Dynamo-Driving, and Auxili 
Engines of S ships. (6d. 2 Figs.) September 2, 1884. 
—This consists in working steam through one stage of expansion 
in these engines, and in working the same steam through one or 
more other stages of —— either previously or subsequently, 
in the main engines. parate pipe connections and valves are 
provided for working the engines by steam direct from the boiler 
through reducing valves if required. (Accepted August 21, 1885). 


3307. W. Schmidt, Brunswick. Steam Engines. 
[6d. 3 Figs.) March 13, 1885.—High-pressure vapours on their 
way tothe engine are caused to act by suction on vapours of 
lower but successively increasing pressures, so as to draw and 
compress the same, the gaseous mixture thus obtained being 
allowed to act in the cylinder of the steam engine. (Sealed Sep- 
tember 11, 1885). 


297. W. Rowntree and G. seengte, Sheffield. 
Balanced Slide Valves. (6d. 2 Figs.) January 9, 1885.— 
The back of the valve is p!aned to a smooth surface, and works 
against the face of a plate, the pressure on which is counter- 
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balanced by means of a diaphragm. Referring to the illustration, 
the valve A is made with internal flanges, and its back is planed. 
At the back of the valve is placed a plate B made sufficiently long 
and wide to entirely cover the valve at all parts of its travel. A 
stud C is fitted to this plate as shown, and passes through the 
steam chest, and is secured to a diaphragm of thin steel E, the 
area of the diaphragm being rather less than the area of the back 
of the valve. Regulating studs L prevent the plate B flapping 
back against the lid of the steam chest. The main stud C is 
adjusted until a slight pressure is exerted on the valve, andis then 
secured by a check nut. (Accepted August 7, 1885). 


6506. A. D. Bryce Douglas, Ardrossan, Ayr. Link 
Motions for the Slide Valves of Steam Engines. 
(4d. 6 Figs.) May 28, 1885.—The motion for operating the valves 
is derived from that of the piston-rod combined with that of the 
connecting-rod. In Fig. 1, the beam 1 is mounted on a stationary 
fulcrum, and is connected at one end by a link to the piston-rod 
crosshead. A curved link 4 is mounted ona pin on the beam 1, 
and is fitted with a sliding block connected by a link to the slide 
valve rod. One end of a lever is connected to a pin on the con- 





‘necting-rod, and the other end is poe to a pinon a sliding 


block moving in a curved or straight guide. A pin on this lever is 
also connected by a link to a pin joining the ends of a radius rod, 
and a link 12, the link being jointed to the upper arm of the curved 
link 4. The link connected to the valve rod is connected by alink 
to an arm 14, so that the block can be slid along the curved link 
4 to stop, start, reverse, or vary the expansion. In the modifica- 


canes 
Fig.?. 
Fig. 2. 


ae 
tion shown in Fig. 2, the beam 1 oscillates on a movable fulcrum 
on the end of a rod, and the curved link 4 oscillates on a stationary 
fulcrum. A guide may be substituted for the radius rod. The 


arm of the curved link 4 may be inverted. Other slight modifica- 
tions are described. (Accepted August 11, 1885). 


8132. A. D. Bryce-Douglas, Ardrossan, Ayr, N.B. 
Link Motion for Working the Slide or Valves of 
[4d. 2 Figs.) May 28, 1885.—The movement is 
derived from that of the piston-rod combined with a movement 
obtained from a single eccentric. One end of a lever is linked 
to the piston-rod crosshead, and the other to the valve-rod. 
The lever is free to oscillate on a fulcrum on one arm of a bell- 
crank lever oscillating on a stationary fulcrum, and having its 
other arm linked to a pin sliding in a curved link, and connected 
to the eccentric rod. The curved link is ted on a stati 'y 
fulcrum, and its inclination can be varied to determine the grade 
of expansion. In a modification the bell-cranh lever is dispe 
with. (Accepted August 14, 1885), 


7316. A. W. L. Reddie, London. (D. S. Hines, 
Brooklyn, W. A. Perry, Bay Ridge, and C. C. Worthington, 
Irvington, New York, U.S.A.) Actuating the Valves of 
Direct-Acting a essure Engines. (6d. 5 Figs. 
June 16, 1885.—This relates to that class of engines in which the 
piston-rod acts directly upon the load and not through the medium 
ofacrank. The object isto provide means by which, after the 
valve has been carried through a part of its stroke by the move- 
ment of the main piston and rod, it is made to complete its stroke 
independently of the movement of these parts. The main valve 
carries an auxiliary cylinder fitted with a fixed piston and rod, and 
with an auxiliary valve, which is moved through the whole of its 
stroke by the main piston, the main valve being moved only 
through a part of its stroke by the main piston. (Accepted July 17, 


ROTARY ENGINES. 

12,950. A.J. D. Dumoulin, Paris. Rotary es 
or Turbines. ([6d. 5 Figs.) September 29, 1884.—A ring 
revolves round a stationary disc provided with a number of curved 
radial induction and eduction passages arranged in combina- 
tion with corresponding passages in the ring. Referring to the 
illustration, the fixed central aise A is secured upon the standard 
C and is provided with induction passages on one side, and 
similar eduction passages on its other side. Each induction 
passage communicates at its inner end with the inner end of the 
preceding eduction passage except the first induction and last 
eduction passages of each series, the passages being shown as 
divided in four series of eight passages in each series. The first in- 
du tion passages communicate with the space D, receiving steam 
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from the upper part of the chest M through the passage m, the steam 
being supplied from the pipe T. The last eduction es com- 
municate with the annular space E, from which the exhaust steam 
passes to a condenser through the lower part of the chest M and 
pipe V. The steam in passing through the series of passages is ex- 
panded. The outer extremities of all the induction passages of the 
same series are on the same generating line, and form a series of 
orifices at the periphery of the distributing disc arranged at the 
side of a series of orifices formed by the extremities of the corre- 
sponding eduction passages. The moving part of the engine consists 
of a wheel B keyed upon the driving shaft 0, and provided at its 
periphery with a ring provided at the interior of its periphery 
with receiving passages allof (J shape. (Accepted July 24, 1885). 
13,070. A. N. Porteous, Edinburgh. Rotary En- 
gines. (Sd. 12 Figs.) October 2, 1884.—A cylinder revolving 
within another cylinder carries the piston, and its end bears 
against one of the covers, and acts as a revolving slide valve. The 
free end of the piston blade works in contact with a segmental sur- 
face,and through an abutment. The motive fluid exerts pres- 
—_— on the two sides of the piston. (Accepted July 17, 


GAS ENGINES. 

12,312, J. Brine, London. Gas Engines. (6d. 2 Figs.] 
September 12, 1884.—A slide or gridiron valve is arranged on the 
side or underneath the cylinder, and is worked by a tappet motion 
consisting of two stops on a rod, between which stops works a ring 
connected to the engine crosshead, so that the exhaust is opened 
just before the end of the stroke and closed before the end of the 
return stroke, The gas is admitted through a circular valve hav- 
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ng an elongated port in the bottom or end of the cylinder, and 
operated by an eccentric on the crankshaft connected to the valve 
through a ratchet arrangement under the control of the governor. 
The air and flame are admitted together through a clack valve in 
the end of the cylinder, and when the explosion occurs, the clack 
valve is closed. (Sealed September 15, 1885). 

12,603. W. J. Hill, York. Engines Worked by Gas 
or Vapour. (6d. 4 Figs.) September 19, 1884.—The cylinder 
of the engine is cooled by air circulating in es formed in 
a jacket round the cylinder, which air having been thus heated by 
contact with the hot cylinder, is then used for admixture with the 
gas for producing the explosive mixture. The gasis admitted and 
ignited through self-acting valves. Referring to the illustration, 
the cylinder A is provided with a jacket having internal ribs 1 
giving an extended cooling surface, and forming passages through 





which the air passes in a circuitous manner. The air is drawn 
into and from the cylinder jacket through the pipe D and light 
steel valve I, which comes away from its seat by its own weight, 
into a chamber 2, where it mixes with the gas drawn into the 
chamber through a light self-acting mushroom valve C. The 
chamber 2 is formed in a cylindrical valve worked from a cam or 
eccentric, and has a wedge-shaped part 3 for thoroughly mixing 
the air and gas, the mixture passing into the cylinder ; the mix- 
ture is ignited through the self-acting flap valve K. (Sealed Sep- 


tember 11, 1885). 
13,221. C. H. Andrew, Stockport, Cheshire. Gas 
Motor Engines. (4d. 1 Fig.) October 6, 1884.—The exhaust 
x 8, and ages are surrounded by a water 
jacket, so as to prevent overheating. The water in the jackets is 
made to circulate, and the heat therefrom may be utilised. (Ac- 
cepted July 14, 1885). 


7500. E. Capitaine and O. Brunler, Berlin. Gas 

. [4d. 3 Figs.) June 19, 1885.—This relates to the 

passages for the inlet of the combustible gaseous compounds into 
the cylinder, and to the arrangement for igniting the compound. 
Referring to the illustration, the casing D is made in two parts, 
each carrying its cylinder A, and is mounted on the crankshaft E 
mounted in bearings. The whole engine may rotate, the crank- 
shaft being fixed ; orthe engine may bestationary, the crankshaft 
rotating. The mixture passes to the casing D through the hollow 
crankshaft, and to the cylinders through the portsG. When the 
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G and exhaust ports H are uncovered by the pistons, the gas 
ace streams in and forces out the exploded charge as shown 
by the arrows. At the end of the stroke the mixture is com- 
pressed into the space 2, and is ignited by the arrangement shown 
in Fig. 2. The piston hasan orifice which comes opposite the pas- 
sage v, so that the compressed gaseous mixture passes through 
the tube i, passage v, and piston to the casing. The tube? is 
heated at starting so as to explode the charge in the cylinder. 
Premature ignition is prevented by the burnt gases in the space a, 
which have first to be forced through the tube v. (Accepted July 


24, 1885). 

. O. T. Newton, ont, Cheshire. Gas 
ee Engines. (6d. 9 Figs.) June 30, 1885.—A revolving 
combustion chamber containing a number of compartments is 
mounted at the rear end of the working cylinder and eccentrically 


therewith. The exhaust from the working cylinder is utilised by 





means of an ejector for drawing out the products of combustion 
and for extinguishing any ignitable products left in the combus- 
tion chamber after each explosion. The ignition valve is con- 
structed upon theinjector principle. Referring to the illustrations, 
during the outward stroke of the piston C, gas and air are drawn 


into the pump B through a gas and air valve, the mixture being 
compressed during the return stroke through a side port, pipe, 
and port 1 into one part of the bustion chamber D, the 
port being closed when the piston has reached the end of its stroke, 
and the working piston having expelled all the products of com- 
bustion. The combustion chamber is then turned a little further 
so as to bring the parts into the position shown in Fig. 1, when the 
mixture escapes into the cylinder and meets the igniting flame 
drawn into the cylinder. At the end of the stroke the exhaust 
valve opens and the products escape through the ejector nozzle J, 
causing a partial vacuum in the combustion chamber. The 
ignition arrangement is shown in Fig. 3. When the gas taps pand s 
are turned on and the burner ¢ ignited, its flame points through 
the ports into the valve i and lights the burner p. The valve is 
then actuated by a cam, and shuts off communication with the 
chimney and with the burner s, but opens communication with 
the vertical passage v, in which the flame rises and meets the ex- 
plosive mixture issuing from the orifice of an injector and ignites 
it, the flame passing by the passage g to the cylinder. The burner 
p is relighted from the burner s during the oscillation of the 
valve. The nozzle of the injector is connected to the pipe leading 
from the pump, and draws in gas, by which it is enriched. 
(Accepted July 31, 1885), 


7581. E. Capitaine and O. Brunler, Berlin. Produc- 
tion of a Compressed Gaseous Compound for Use in 
Gas Motors, &c. (6d. 2 Figs.) June 22, 1885.—Liquid hydro- 
carbons are forced into closed heated vessels capable of withstand- 
ing pressure, and the evolved vapours are mixed with air drawn 
in by the vapours by means of injectors, the mixture being em- 
ployed without further addition of air for expelling the used 

ases in the cylinder of a gas engine, and for the explosive charge. 
(Accepted August 4, 1885). 


AIR COMPRESSING, &c., ENGINES. 


13,730. J.C.,J.A,, andE. R. Walker, wy. Con- 

lling Apparatus for the Valves of Air Compress- 

mugines, &c. (6d. 2 Figs.) October 17, 1884.—A spindle 
projects from the valve through the valve chest and a stuffing-box, 
and is provided with a device for enabling the pressure in the 
valve chest to be directed against the spindle outside the valve 
chamber in a direction contrary to that exerted inside the valve 
chamber. Referring to the illustration, the link B is pivotted to 
the valve Aand to aslide block C working in a cylinder D open 
above and below to the pressure of the compressed air. The 
hollow spindle F is firmly connected to the block C, and is open to 








the air pressure, and is provided at its end with a hollow cylinder 
G, the end of the spindle being enlarged and screwed to the other 

artasshown. The opening and closing of the valve is adjusted 

y means of buffing plates J and M and buffer K mounted on a 
fixed part. Aspring P bears against a plate N fixed on the rod F, 
and a fixed crosspiece Q, The valve on opening compresses the 
spring P, and forces the plate J against the buffer L, and on 
closing, the plate M strikes the upper elastic buffer L and cushions 
the blow. The pressure on the enlarged end of the tube F tends 
to press the valve slightly towards its seat. (Accepted August 4, 
1885). 


7639. W. Kent, Jersey, N.J., U.S.A. Blowing En- 
gines. [4d. 2 Figs.) June 23, 1885.—Each of the three air 
cylinders has a steam cylinder arranged opposite it, and its piston 
connected directly to the piston of the steam cylinder. The piston- 
rods are connected to cranks set at an angle of 120 deg. The 
steam cylinders may be arranged to work compound. (Accepted 
August 7, 1885). 


ENGINE FITTINGS, &c. 


1283. E. R. Allfrey, Beck 
for Steam Engine Cylinders. 


2 4 
January 29, 
1885.—The liner is made complete in one piece, and is provided at 
its inner end with an annular corrugation, which will open or con- 


(6d. 4 Figs.) 


tract cog te | to the expansion of the metal, The corrugation 
may be formed by rolling or casting, or the part where the corru- 
gation is to be formed may be made of increased thickness, and 
the metal be cut away by boring or other tools to form the corru- 
gation. (Sealed September 15, 1885). 


13,673. A. Bedlam, London. Pac for the Stuff- 
ing Boxes of Steam Engines. [6d. 8 Figs.) October 16, 
1884.—The faces of the metallic rings are kept up to the surface to 
be packed by springs preferably contained in a false stuffing-box 
made to fit the etufting-box proper. Referring to the illustration, 
the rings a of white metal or gun-metal are kept up tothe surface 








of the piston rod D by the springs e, which press on an outer ring 
d, e rings ad are contained in a false stuffing-box b made to fit 





the stuffing-box proper, and made in two pieces provided with 
cups to receive the springse. The remainder of the stuffing-box is 


—===== 
ked with a fibrous or other suitable packing E. Ina modifica. 
ion one rwy« J ring a is used, and segmental rings are substi. 
tuted for the false stuffing-box, the springs being held in cups in 
the packing ring, which is made in two pieces pressed together by 
springs carried by bolts passing threugh lugs on the ends of thy 

jeces, In ther arrang it, two circumferential springs are 

itted in grooves in the packing ring, and are connected together 
by chains fitting in grooves, and serving with the springs to press 
the segments of the rings inward. (Accepted July 31, 1835), 


13,976. J. A. Fisher, London. Packing for Stuffing. 
Boxes, &c. (id. 5 Figs.) October 22, 1884.—In one form a 
core of Italian grass or es is laid with its fibres parallel, and 
inclosed by a plaited envelope of asbestos threads, or the fibres of 
the Italian grass or esparto are laid in a twisted or spiral forn, 
and inolosed in a spun asbestos envelope. (Accepted August 14, 


1885). 

12,847. J. P. Jarrow, Durham. Construction 
of 12 Figs.) (September 26, 1884.—The 
Paap aap of all the cranks on the shaft are made separate from 
the webs wkich are forged or keyed on the shaft. The crank-ping 
are formed with a collar or flange at each end, and fitting into 
correspondihg recessesin the webs. Beyond the collars the pins 
are formed with coned necks, the holes in the crank-pin being also 
coned. The ends of the crank-pin beyond the cones are rather 
lessin diameter than the hole through which they pass, and are 
screw-threaded to receive nuts whose necks fit into recesses in the 
outer faces of the crank webs, the bottom of the necks being 

ded. In ther form the crank-pins are made with a large 
collar or flange on each end, the outer faces of which are made 
slightly convex. The crank webs are recessed to receive these 
collars. Two or more bolts with tapered or plane heads let into re. 
cesses in the collars secure the collars in the webs by nuts with 
recessed necks rounded at the bottom. (Accepted July 31, 1885), 


684. J. F. Hall, Sheffield, and J. Verity, Bramley, 
Yorks, ction of Cranks. (6d. 6 Fiys.) January 
17, 1885.—The crank-pin is made either solid with or securely 
fixed te one of the webs, and the other web is bored out to receive 
a circular bush made convex on its outer periphery and receiving 
the other end of the crank-pin. The web into which the bush ig 
inserted is bored out to receive adjustable ring plates made concave 
on their inner peripheries to fit the outer periphery of the bush 
which is split so as to allow of being compressed upon the crank- 
pin by drawing the ring plates together by bolts. The crank-pin 
is thus free to oscillate, and is capable of a to-and-fro motion, 
(Accepted July 31, 1885). 


8506. H. See, Philadelphia, U.S.A. Cr 

and [6d. 8 8.) July 14, 1885.—A set of special 
adjusting bearings corresponding in number and diameter with 
the journals of the crankshaft are secured upon a truly level bed, 
and can be adjusted longitudinally. These bearings are tested 
and corrected by means of a trueing mandrd, and the sections of 
the crankshaft with the cranks shrunk and keyed on are dropped 
into the bearings and brought truly into line. A boring bar is 
then set truly parallel to the shaft, and the crank eyes of each pair 
of cranksare bored out. The main bearings of the engine are 
made true by the application ef the trueing mandrel. (Accepted 
August 14, 1885). 


7340. J. Scott, Willimantic, Conn., U.S.A. Gover. 
mors. [6d. 7 Figs.) June 16, 1885,—The rising and falling of 
the governor balls not only causes an opening or closing move- 
ment of the valves, but also an accelerated motion, that is to say, 
that the second half of the movement of the balls is quicker than 
the first half. Referring to the illustrations, the governor is pro- 
vided with a rod a which is jointed to an adjustable lever 1, 2 con- 
nected with the cut-off or other valve. The lever 1, 2 is in two 
parts, one, 1, connected directly to the governor rod a, and the 
other, 2, fast on a shaft H regulating the valve, A worm segment 3 
on 1 gears with a worm 4 carried by the part 2, and actuated by the 
gearing 6, the shaft 5 sliding through the gearing which it rotates. 
The shaft 5 is driven by differential gearing B driven by means of 
conical pulleys b and belting C from any convenient part of the 
































engine, The arrangement is such that when the belt on the 
conical pulleys b is in its middle position, the movement in one 
direction of part of the gear is exacting compensation by the move- 
ment in the other direction of the other part of the gear, and there- 
fore the gearing is not rotated. When the belt on the pulleys dis 
moved from the central position, the gearing / is rotated and the 
position of the lever 1, 2 adjusted. The position of the belt is con- 
trolled by a fork operated by the rod 7 from the governors. The 
return of the belt to the central position causes the gear to again 
become inoperative. The speed of the engine is adjusted by means 
of the nuts d, and means are provided for keeping the belt in its 
middle position when the governor sleeve descends on the stop- 
page of the engine. Modifications are described of the levers 1, 2 
and of the gearing B. (Accepted July 21, 1885). 


13,589. E.G. Brewer, London. (M. Coryell, New York, 
and F, M. Wheeler, Montelair, N.J., U.S.A.) Combined Air 
and Water Pumps for Steam Engine Condensers. 
{6d. 7 Figs.) October 14, 1884.—A horizontal direct-acting 
pumping engine is combined with a vertical single-acting air- 
pump, whereby the water cylinder of the pumping engine renders 
the movements of the steam engine and air-pump very uniform, 
A displacer is provided below the bucket and passes down into 
the water in the well, causing the water to rise and flow through 
the openings in the bucket, so as to remove the water of condensa- 
tionfrom the pump well. (Sealed July 21, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. 
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KEEL-RIVETTING MACHINE BY MESSRS. HUGH SMITH AND CO., GLASGOW, 


HYDRAULIC RIVETTING MACHINE BY MESSRS. HUGH SMITH AND 
CO., GLASGOW, 


ENGINE TRIALS AT UNIVERSITY 
COLLEGE. 

Some years ago* we illustrated and described a 
small compound tandem engine constructed specially 
for experimental purposes by Messrs. Bryan 
Donkin and Co., of Bermondsey.t During the 








* See ENGINEERING, vol. xxi., page 203. 
+ Messrs. B. Donkin have lately been good enough to 
place at our disposal the whole of the results of their ex- 
periments with the engine here referred to. An account 


of these experiments, with a summary of Messrs. Donkin’s 
deductions from them, will appear shortly in Enct- 
NEERING, 





session 1882-83 this engine—to a great extent, 
we understand, through the liberality of Messrs. 
Donkin and Co.—passed into the possession of 
University College, where it has since formed an 
important feature in the Engineering Laboratory. 
Professor Kennedy has added a number of appli- 
ances to it, so as to make it available for working 
in as large a number of different ways as possible, 
and has fitted up in connection with it a very com- 
plete system of measuring tanks and all the other 
apparatus necessary for carrying out accurate 
quantitative experiments. It can now be worked 
with high or low pressure steam; with or with- 





SAW-SHARPENING MACHINE BY MESSRS. L. STERNE AND 


CO., LIMITED, GLASGOW, 


out condensation; with or without either or 
both jackets ; with steam circulating through the 
jackets on its way to the high-pressure cylinder, or 
with steam supplied separately to the jackets ; with 
cut-off from one-tenth to three-quarters stroke in 
the high-pressure cylinder, and in various other 
ways. The engine has cylinders 6 in. and 10 in. 
in diameter, and 12 in. stroke, the air pump being 
placed nearly vertically below the engine, and 
worked from a pin in the connecting-rod. It is 
supplied with steam by a Cochran boiler of 
80 square feet heating surface, and 5.8 square feet 
grate surface, For experimental purposes, however, 
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it is so essential that the steam should be dry, and 
that all irregularities due to the boiler should be 
eliminated, that it is intended to replace this boiler 
by a much larger one during the present vacation. 
The whole of the feed and steam pipes are above 
ground and in sight, so that the smallest leak can 
be at once detected. 

During the session it forms a part of the regular 
work of the senior students in Professor Kennedy’s 
Engineering Laboratory, to make systematic tests 
of this engine, working under a number of the 
various conditions already mentioned. These tests 
are not intended to show extreme economy of work- 
ing, a thing hardly attainable with so small an 
engine, but to show the comparative economy or 
wastefulness of working in different fashions, and 
to teach at the same time the methods of making 
careful and systematic observations such as are so 
necessary in engine trials, as well as in other ex- 
perimental work of the engineer. 

The system of engine testing introduced into this 
country by Messrs. Farey and Bryan Donkin, and 
often described in our columns, has been adopted 
and very much developed by Professor Kennedy, as 
will be seen from what follows. He has placed at 
our disposal the records of the last trial made with 
the engine during the session last completed (the 
seventy-eighth altogether which has been made in 
his laboratory), and we have pleasure in placing 
them before our readers. The trial was carried out 
by a set of thirteen students (forming one-half of 
the senior students at the time in the laboratory) 
by the aid of forms which have been specially printed 
for the purpose. Of these forms, those marked B 
to G are prepared for the purpose of entering 
observations during the trial. Each form is given 
below complete as to its printed headings, and with 
just a sufficient number of observations given to 
show the nature of the filling up. Form B relates 
to observations made at the indicators, and contains 
the results of all the cards ; Form C contains the 
measurements of injection and discharge tempera- 
tures, and of the quantity of discharge water ; 
Form D contains all the steam jacket and trap 
measurements ; Form E those relating to the direct 
determination of the feed water; Form F gives 
the behaviour of the brake; Form G, lastly, con- 
tains all the fuel notes and other memoranda 
relating to the boiler. Form Ais a summary form, 
on which the means and totals are put down in their 
right places, and on which all the calculations con- 
nected with the efficiency of the engine may be 
systematically and properly made. It will be re- 
membered, of course, that only the headings are 
printed on these forms ; all the figures and remarks 
are filled in at or after the trial. 

In the particular trial of which we are able to 
give the particulars, both jackets were in use, and 
the steam passed through them in succession on its 
way to the cylinder ; this is what is meant by the 
phrase ‘‘.circulating’ on the forms. The boiler 
pressure was about 801b. per square inch, and the 
brake loaded, nominally, to 9 horse-power. A screw 
pump was used for lubrication, supplying ‘‘ Engel- 
bert” to the steam pipe close to the high-pressure 
valve chest. The total ratio of expansion was about 
74, and the trial lasted five hours. With these 
general notes, and a reminder that the trial was 
not one made to show special economy, but merely 
to measure the working of the engine under ordi- 
nary conditions, we may go on to notice the dif- 
ferent observation forms in order, beginning with 
Form B. 

Form B contains the observatious made at the 
indicators, of which four are used, two Dark’s indi- 
cators on the high-pressure cylinder, and two 
Richards’s on the low-pressure cylinder. The re- 
duction of motion is effected by the use of a couple 
of drums, of diameters corresponding to the stroke 
of the cylinders and of the indicators respectively, 
and is, therefore, absolutely correct. By a simple 
gab arrangement all four indicators are thrown into 
and out of gear simultaneously. When cards are 
not being taken no part of the indicator cords or 
drums is in motion at all. 

A set of four simultaneous cards was taken every 
half-hour during the trial,, and the particulars of 
four sets are given. For shorter trials* a set of 
cards is taken every quarter of an hour. The mean 
pressures are obtained by dividing the cards in the 
usual way, marking the lengths of the ten ordinates 
one after the other on a strip of paper, and read- 





* We are informed that the usual duration of a trial 
when fuel is not being measured, is two hours, 


 —————— 


FORM B.—INpIcaTtoR MEASUREMENTS. 


Date, May 20, 1885. Experiment No. 78. Barometer, 29.9 in. of mercury=14.7 lb. 
Conditions : Jackets on, and circulating. Full steam pressure. Nominal B.H.P,=9. 
Discharge water run to waste. 


teeth at atime. 


pressure pe square inch, 
ubricator on f 
ixperiment began 10.40 a.m., ended 3.40 a. ‘ai 


Duration, five hours. 
High-pressure pong constant (=indicated horse-power for 10 lb. pressure per square inch at 100 revo- 


lutions) = 1.683. 


.0W-pressure cylinder constant (=indicated horse-power for 10 lb. pressure per square inch 


at 100 revolutions) = 4.686. 


High-Pressure Cylinder. 


| 


; | Revolutions per 


Initial Pressure. Mean Pressure. 


Indicated 


Horse-Power. 


| Number of Cards, 
Minute. 

| Front. 
Mean. 


(above atmo- 
sphere) 
62.0 66. 
60.15 
60.0 
66.0 
67.05 | 
+ 14.70 


| 
| 
| 


_ 
@ 


32.88 | 33.72 
| 81.20 | 32.62 
30.00 | 32.57 | § 
31.92 | 32.86 | & 


| 33.10 


65.07 
65.5 


SEH 


Means 
of ten 
sets of 


cards 


| 
81.75 absolute | 





[Cards were taken thus every half hour during the experiment). 
eS 
LP. 


(H. P. Front.—John May. 
( H. P. Back.—Austin Shea. 


Cards taken by 
iny off the total length of the strip on the proper 
scale. The power is then calculated by the use of 
the constants given on the form, which correspond 
to the actual measured diameters and stroke of the 
cylinders, allowing for the piston rods. 

Form C.—DiscHARGE MEASUREMENTS. 
Date; May 20, 1885. Experiment No. 78. 
Conditions: Jackets on and circulating, discharge water 
run to waste, and thus injection water temperature 
kept constant. , 
Thermometer used for injection ‘‘C.” Thermometer 
used for discharge, No. 40,974. . 
Duration, 5 hours; zero reading of bay, 1.00 in. ; 
Experiment began 10.40 a.m., ended 3.40 p.m. 





Temperature. 

Height 
over Vacuum. Remarks. 
Bay. | 


Dis- 
charge. 


Injec- 
tion. 








in. 
1.66 
1.64 
1.66 
1.65 
1.64 
1.65 


47.9 
48.1 
48.4 
48.5 
48.6 
48.4 


g 


102.7 
103.0 
103.2 
103.5 
103.4 
103.2 


ro 


Re ee ror 
eke oO or 


noe ou 

uv uo vio 
SLHRLES 
Znmowmow 


(Observations were taken thus every five minutes during 
the experiment). 
Average height over bay ‘e oe 
Coefficient of discharge .. oe aS 
Corresponding discharge per minute. . 
Average injection temperature ee 
o * corrected 
discharge temperature 5 
a = corrected .. 

rise of temperature of condensing 


water. 48.59 
Mean vacuum Be ‘ ae es on 25 in. 
Zero reading for bay checked after trial and found to be correct. 
. ( Bay), G. W. Bennett. 
Observations taken by < (Temp.), L. A. Legros. 
((Vac.), Percy A. Aubin. 

Form C.—The whole discharge from the air- 
pump isrun through a mixing tank, then through 
a measuring tank, and finally over a tumbling 
bay or weir 1.75 in. wide. ‘The coefficient of dis- 
charge of this bay for various heads has been pre- 
viously determined by very numerous experiments. 
The temperature of the discharge is measured in 
the mixing tank at the point found experimentally 
to give the highest and most uniform results. The 
injection temperature is measured by a thermo- 
meter arranged with its bulb right in the current of 
the injection water. The height over the bay is 
read through a telescope upon a scale, against which 
moves a pointer attached to a float. The zero read- 
ing of this pointer is adjusted before every trial by 
levelling apparatus specially designed for the pur- 
pose, and is checked also at the end of each trial. 
It has been found seldom to vary sensibly even over 
some weeks. The vacuum is read on an ordinary 
mercury gauge. During the trial a complete set of 
readings was taken every five minutes by three ob- 
servers, six such sets beinggiven. In shorter trials 
these observations are taken twice every five 
minutes. The discharge is obtained from the 
measured head by the use of the usual formula. 
The corrections of the thermometers are those 
corresponding to the Kew certificate of each. There 
is not yet a continuous water supply at University 
College, and for short trials the discharge water is 


+ above 
— below 
—2.3 
—2.0 (atmos.) — 1.00 
—3.0 
—2.0 


ieee, 


Low-Pressure Cylinder, 


Release Pressure. Mean Pressure. 
REMARks, 


Indicated 


Horse-Power. 


Indicated 
Horse-Power. 


Total 


ca 
3 
--} 


| 


| — 

atmosphere | 
* 0.65 15.20 | 14.27 
15.04 | 14.20 
14.00 | 13.48 
14.10 | 13.28 


113.74 6.22 


13.34 
13.36 
12.96 
12.46 


+1.0 6.46 
6.43 
6.10 
6.01 


— 2.05 


—1.1 
—1l.1 


11.60 | 
| 


| 

| | 

absolute. | 
| 


Front.—Leslie S. Robinson. 
Back.—H. Burstall. 


Entered by S. Hebb. 


generally run back (cooled by air as much as_pos- 
sible), into the large tank from which it was origi- 
nally taken. Fora long trial this would cause too 
great heating of the water, so that on this occasion 
the discharge was run to waste, with the conse- 
quence that it was several days before sutticient 
water could be collected in the tank for another 
trial. That this should be the case in an important 
Institution in the centre of London, is a striking 
comment on the action of our water companies. 


Form D.—Steam Jacket MEASUREMENTS. 
Date, May 20, 1885. Experiment No. 78. 
Conditions ;: Jackets on and circulating, full boiler 
pressure. 

Average release pressure in low-pressure cylinder 
from cards 13.3 lb. per square inch (absolute). 
indicated horse-power, 11.60. Experiment began, 
10.40 a.m. ; ended, 3.40 p.m.; duration, 5 hours. 


High-Pres- Low-Pres- 
sure Jacket. sure Jacket. 


Time. Remarks. 


Net 
Total. Water 
2.10 
2.40 
3.10 
3.40 


15.2 
14.0 . 
14.3 
15.0 

Totals .. +» 145,95 
Weighed total (as ) 
checked at end - 

of experiment) 
Difference. . 7s 


8.8 Mean water per mi- 
9.3 nute from low- 
12.4 pressure jacket, 
: 11.8 | 0,388 Ib.; high- 
-74 102.74 pressure jacket- 
| 0.249 Ib. 
101.35 Total 0.587 lb. per 
minute. 
} 1.39 


8.2 
7.0 
7.3 
8.0 
75.9: 


(Observations taken thus every half-hour during the experiment) 

Weighed total per indicated horse-power per hour, 

74.78+101.35 _ 9 99 yp 

5 x 11.60 
Observations taken by G. Lambert Gibson. 
Notr.—A separate two hours’ experiment with engines stopped 

gave 0.401 lb. of water per minute from jacket and steam pipe 
due to condensation alone. A number of experiments to com- 
pare the condensation in steam pipe alone when the engine was 
running with that when stopped show the former to be 0.070 lb. 
per minute greater. In all, therefore, there is to be deducted 0.401 
+0.070=0.471 1b, per minute from the total of 0.587 lb. per minute, 
leaving 0.116 lb. per minute as the maximum amount possibly 
due to condensation in consequence of jackets acting on the 
cylinder walls, 

Form D,—Two steam traps are connected to the 
engine, one to the low and one to the high-pressure 
cylinder jacket. In this trial the former received 
also any water condensed in about 15 ft. of steam 
pipe (12 ft. vertical) close to the engine. All this 
pipe is covered with non-conducting material. The 
traps were blown off just before the trial began, 
and again just as it ended ; during the trial they 
were kept in normal action. The water froin each 

| was weighed every half-hour (it is weighed twice as 
| often in shorter trials), and kept separate, the whole 
being weighed at the end as a check. Loss by eva- 
| poration and small errors in weighing together cause 
| the totals here to be a little smaller than the sums 
| of the detailed measurements, of which four sets are 
-heregiven. The total quantity of water taken from 
_ both traps together during the five hours amounts 
| to 0.587 lb. per minute. But it would be unfair to 
| credit all this to true jacket action on the part of 
the cylinder walls. In the first place, a two hours 
experiment, after the longer one was ended, with 
the engine stopped, showed that even then there 
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page condensation of 0.401 lb. per ininute, this 
amount of water being taken from the traps. Part 
of this is due to the steam pipe above mentioned, 
and frequent experiments have shown that in this 
length of pipe there 1s about 0.07 Ib. steam more 
condensed when the engine is running than when 
it is stopped. Out of the 0.587 lb., therefore, 
0.471 Ib. is condensed quite independently of the 
jacket action, leaving only the heat from 0.116 lb. 

to go through the cylinder walls to the 
steam, as is stated in a note on the observation 
form. This corresponds to 0.60 lb. per indicated 
horse-power per hour. 

(To be continued.) 


per minute 


THE UNION IRON WORKS, JOHN- 
STONE. 

In the course of our description of many of the 
large engineering and shipbuilding works we have 
visited lately in connection with the late Glasgow 
meeting of the Iron and Steel Institute we have 
constantly had to make reference to important 
machine tools manufactured by Messrs. T. Shanks 
and Co., of the Union Iron Works, Johnstone. As 
Messrs. Shanks have recently rebuilt their works, 
which they have moved during the last twoyears from 
another part of the town, we think a short descrip- 
tion of the new establishment may be of interest to 
our readers. 

The Clyde district was amongst the earliest, if 
not the first, in which the industry of making 
heavy machine tools flourished. The demands of 
the marine engineers of about half a century 
ago, such as the Napiers, Elder, Randolph, and 
others, called forth a class of heavy machine tool 
makers of which Mr. T. Shanks, the founder of the 
firm under notice, was (and, indeed, is, for we are 
glad to say the gentleman in question is living, 
although he has retired from the business) a good 
example. 

The firm now consists of Mr. William Shanks, 
Mr. Thomas Shanks (both sons of the founder), 
and Mr. Joseph Barrow. The premises at present 
occupied cover a space of 64 acres. The principal 
building is a fine lofty structure 364 ft. long and 
70ft. wide. The height to the top of the walls is 42ft. 
This building comprises the machine and erecting 
shops, and consists of cast-iron columns which sup- 
port the walls. These are of wood, the columns 
serving tocarry the cranes andline shafting, &c. The 
floor is exceptionally well lit by means of large side 
windows, and the roof is of wood supported by 
lattice girders. At one end is a roomy gallery at 
present used by the pattern makers, but ultimately 
to contain the lighter machine tools. A separate 
pattern makers’ shop will then be constructed. At 
the front of this edifice are the offices and stores, 
consisting of a brick building of two stories. On 
the other side is another building used as a smiths’ 
shop. Here also the boilers and shop engines are 
placed. The whole works, including the oftices, are 
illuminated by electric light on the Edison-Swan 
system, a 300-light Edison dynamo being used. 
Entire dependence is placed on this means of illu- 
mination, gas not being laid on. 

To serve the main building there is a rope-driven 
travelling crane of 30 tons. A second is in course 
of erection. A number of hydraulic jib cranes will 
also shortly be added, these being conveniently 
planned to serve the principal tools, some also 
being placed in the erecting shop for pieces not re- 
quiring the travelling crane. The line shafting is 
for the most part carried about 2 ft. from the 
ground, being taken through the centre of the main 
columns in apertures cast for the purpose. This 
shafting runs in adjustable swivelling bearings 
supplied by Messrs. Sellers, of Philadelphia, and 
Pryibil, of New York. The speed is 180 revolu- 
tions a minute. The motive power is obtained 
from two horizontal high-pressure engines by 
Messrs. Tangye, of Soho, one having a 16 in. cy- 
linder, and the other a 12 in. cylinder. The latter 
engine is intended to work the crane and light 
machinery, but the arrangement is such that in case 
of either one engine being disabled the other can 
do its work. Steam at 1101b. is supplied by a 
Babcock and Willcox boiler. 

One end of the main building is used for the 
heavy machine tools, the other being set apart for 
erecting purposes. Commencing at the former de- 
partment we first notice a treble-geared surfacing 
slide lathe which will take 15 ft. in the gap, and 
next to this isa lathe which will cut a screw 43 ft. 
in length at one operation. There are two other 





shorter lathes close by, and in one of these there 
was at the time of our visit a lathe spindle of 
crucible steel made by Krupp. In another part 
of the shop we noticed a similar casting supplied 
by Messrs. Firth, of Sheftield. This was untouched, 
but the Kruppcasting had been turned and proved an 
excellent example of a large steel casting. No doubt 
the English production will be equally satisfactory. 
The spindles are intended for two large lathes now 
being made by Messrs. Shanks. The Krupp casting 
is 15 in. in diameter and weighs over 2 tons. The 
planing machines are placed in the centre of the 
building. The largest of these has a bed 80 ft. long, 
and will plane in one cut a length of 51 ft. and take 
8 ft. square under the cross slide. There is another 
planer that will plane a length of 30 ft., besides 
others of smaller capacity. For larger castings there 
is a combined planing and slotting machine which 
will plane up to a height of 12ft. On this ma- 
chine a 10 ft. face-plate was being planed and 
slotted to take the jaws at the time of our visit. 
Another fine tool in this section is a horizontal 
boring and milling machine with a 5 in. spindle. 
It has a vertical movement of 10 ft. and a horizontal 
movement of 15 ft. There is a slow traversing 
motion in both directions for working with large 
milling cutters when dealing with surfaces which are 
drilled and tapped through at the same setting. This 
machine consists firstly of a heavy bed in front of 
which is placed a worktable 15 ft. square. On the 
bed a standard is made to move horizontally in 
either direction for a distance of 15 ft. The car- 
riage which contains the spindle will move vertically 
10 ft., all the motions being by power and com- 
manded by the operator at the spindle. Further 
on are two similar machines of smaller size with 
7 ft. vertical, and 12 ft. horizontal movement. 
These have milling motions and will work a plate 
12 ft. square. There are several other important 
machine tools in this part, such as shaping and 
slotting machines, drills, &c. In this department 
there are a few fine examples of American machine 
tools, amongst them a Brainaird Milling Cutter 
Company’s gear-cutting machine working with the 
Brown and Sharpe Company’s cutters, which is used 
for cutting toothed wheels from the solid. There 
is a boring machine by the Niles Tool Company, 
of Hamilton, Ohio, used principally for boring 
pulleys. It is of the vertical type, the work being 
placed on a horizontal revolving table, an arrange- 
ment which renders the chucking of the piece 
comparatively simple. In connection with this 
is a pulley turning lathe by the same firm. 
It has a duplex action, the front rest with 
the tool moving in one direction while the back 
rest moves in the opposite way, thus securing a 
balance of pressure on the work. The driving is 
by worm and wheel gearing, and the work pro- 
duced, as instanced by some pulleys that were 
being turned, is exceptionally good. There is close 
by a hydraulic mandrel press by Messrs. Smith 
and Coventry, which is used for fitting wheels and 
pulleys to mandrels. 

The screwing machines form an important feature 
in this establishment, much work being done by 


.| them, as the improvements in design lately intro- 


duced by Mr. Barrow enables threads to be cut with 
great accuracy and excellent finish. On the floor 
of the shop we noticed a good many examples of 
this work—for instance, rods 2}in. in diameter 
and 3ft. long; smaller rods ?in. in diameter, 
which require to be screwed over one part. ‘These 
had been turned in the screwing machine, for these 
machines are equally applicable for turning as screw- 
ing, a point which engineers would do well to notice. 
An exampie of this was afforded in some machine 
connecting-rods for feed motions, which were { in. 
in diameter and 24in. long. In turning these the 
traverse was ten to the inch, and the time taken in 
making, roughing, and finishing cuts on each piece 
was said by the operator to be fifteen minutes ; 
although we should judge that to be considerably 
above the mark, certainly it was not below it. The 
work turned out was as good as could be desired, 
both for finish and accuracy of gauge. Close to the 
screwing machines we noticed a slot-drilling machine 
by Messrs. Craven Brothers, of Manchester, which 
was made after the design of Mr. Andrew Shanks, 
a brother of the founder of the firm whose works 
are under notice. 

The tool room is placed in the centre of the main 
building. Here the various cutters are prepared 
and stored ready to give out to the machines. In 
this department there is a Brainaird milling machine 
fitted with dividing chucks and special apparatus 








for making milling cutters. This is a very fine 
example of light machine tool work. Next to this 
is a special emery grinding machine, by the Brown 
and Sharpe Manufacturing Company, for sharpening 
milling cutters, rose-bits, reamers, &c. There is 
also a Smith and Coventry machine twist-drill 
grinder. 

The smithy, as we have stated, isin a separate 
building, and here are the usual smiths’ fires, steam 
hammers, &c. In here also is a cutting-off ma- 
chine for dividing bars up to 4 in. in diameter, and 
drilling centres at the same time. The Slates cutters 
used in this are got from America, the cutters made 
in England not standing the same amount of work. 
There would appear to be an opening for English 
tool-makers in this direction. 

Passing to the erecting department we find 
several large tools in progress, the prevailing trade 
depression apparently not having yet affected 
Messrs. Shanks. Amongst other examples we 
may mention first a noble machine tool, which had 
recently been completed to the order of a firm of 
marine engineers, and at the time of our visit 
had been werked experimentally for a week in 
order to prove its completeness. It was one of the 
vertical and horizontal planing machines, or as they 
are more oftencalled, combined planers and slotters, 
of the type first designed some years ago by Mr. 
Barrow. This will plane 22 ft. in length and 20 ft. 
in height, the total height over all being 33 ft. 
We understand it is the largest machine of the 
kind yet made, and is fitted with Barrow’s new 
broad feed motion. It is not every tool-maker’s 
shop that can test a machine of this size in practical 
work under the belts. A concrete foundation 45 ft. 
long and 12 ft. broad was laid for the purpose. Close 
by was a quadruple geared lathe nearly completed. 
It has 5 ft. centres and double beds, and is nearly 
50 ft. over all. This fine machine is for a foreign 
order, and there are two similar tools in progress 
close by, which are for the home market. There 
are several points of interest in these lathes, but as 
we hope to give illustrations of them shortly, we 
will defer any further description for the present. 
In the erecting department there is also a lathe 
with 27 in. centres, the bed of which is 83 ft. long, 
and which will take between centres a length of 
66 ft. Another lathe in progress was for turning 
wheels, the face-plate being 8 ft. 6 in. in diameter. 
There were also two or three large planing machines 
of the ordinary type, the largest to plane a length 
of 30ft. Beyond these were two engine axle-turning 
lathes having a loose headstock to swing out so as 
to allow the axles to be entered in the hollow man- 
drels. These have each two tools engaged at one 
time on the journal. There were also four large 
horizontal boring machines similar to that already 
described at work in the machine shop. There 
is also in progress at these works a set of shipyard 
bending rolls, which, we believe, are larger than any 
yet constructed. They are designed to deal with 
25 ft. steel plates up to 1} in. thick. The top 
roll is of Whitworth fluid pressed steel, is 36 in. in 
diameter, and weighs about 25 tons. 








MACHINE TOOLS AT THE 
INVENTIONS EXHIBITION.—No. V. 
In continuing our description of the machine 

tools at the Inventions Exhibition we will first 
notice the exhibit of of Messrs. L. Sterne and Co., 
Limited, of Glasgow, two of the machines from their 
stand being illustrated on pages 317 and 320. The 
latter of these is their No. 2 emery tool grinder with 
a twist-drill grinding arrangement attached. The 
main part of the machine requires no special de- 
scription, being of the now well-known type intro- 
duced by this firm. The drill-holding attachment 
is well shown in the illustration. It consists of a 
bush in which the drill is placed, a set screw being 
provided forholding it firmly in position, and different 
sized bushes being used for the various descriptions 
of drill. The spindle in which the bush is placed is 
encircled by a collar or sleeve which has, in its upper 
part, a slotted hole, so placed that an imaginary 
vertical plane parallel with its centre would be a 
few degrees removed from a right angle to the axis 
of the drill to be ground. This sleeve will swing 
on trunnions carried in bearings on the two dwarf 
standards shown. Bolted to these standards is a 
half-round bridge of metal, which rises above the 
sleeve referred to, having suflicient clearance to 
allow the sleeve room to swing on the trunnions. 
In the upper part of the bridge a slotted hole is cut 
which forms an equal angle to the axis of the drill 
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lengths of spindle have to be introduced. The 
spiral springs shown on the vertical distance rods 
are for the purpose of keeping the stretch on the 
driving rope, so that the pulleys will not slip with 
heavy work. As rigged for work, the driving rope 
from the countershaft runs over a guide pulley 
mounted in a sliding frame. This pulley is counter- 
balanced, and in this way the whole machine may 
be raised and lowered with facility by one man. 
Messrs, L. Olrick and Co. are the London agents 
for the sale of this tool. 

In the same building in the Exhibition, Messrs. 
Hugh Smith and Co., of Glasgow, have a collec- 
tion of hydraulic rivetting machinery. On page 317 
we illustrate a boiler rivetter with a 7 ft. gap. The 


cylinder is placed vertically in the main casting, and 
the pressure is communicated by means of a toggle 
arrangement as shown. In the keel rivetter made 
by this firm (page 317), the same toggle joint is 
used, the other arrangements being clearly shown 
in the illustration. Some other examples of rivet- 
ting machinery are also exhibited on the same 
stand. 

We now pass to another part of the Exhibition, 
and in the American Court we find a levelling 
machine for sheet metals exhibited by Mr. J. W. 
Britton, of Cleveland, Ohio, and which we illustrate 
above. This apparatus is intended to supersede 
the cold rolling of plates in order to take the buckle 
out of them. The sheets are clamped in the jaws 




































or grips shown, and the stretch is effected by means 
of a hydraulic ram connected directly to the nearest 
pair of jaws. The poweris obtained by means of a 
pair of pumps run through spur-gearing by the belt 
pulleys shown. The action of the machine puts a 
strain on those parts of the plates which are not 
** bagged” or buckled, and thus causes the surface 
to extend, the slack parts of the plate not being sub- 
ject to the same stretching action. The machine 
shown is designed to operate on sheet iron from 
No. 7 to No. 30 gauge, and up to 36 in. wide, the 
limit for length being 120in. About a dozen sheets 
can be operated on atonce. The machine appears 
to have met with considerable success in America, 
and has been used for mild steel, iron, galvanised 
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or tinned sheets, copper, brass, and zinc. The] 
details of this machine are given in Figs. 1 to 8, 
page 321. Figs. 1 and 2 are a plan and side 
elevation of the bed of the machine, showing the 
position of the hydraulic ram. Fig. 3 shows the 
bars used for holding the back jaws in position with 
the holes for adjusting to ditferent lengths of plates. 
Fig. 4 is a back view and section of the crosshead 
and one of the bolts that connect the moving grip 
with the hydraulic ram. Fig. 5 gives a plan and 
cross-section of the back grip, and Fig. 6 is a back 
elevation of the same with a front view and section 
of the gripping part. Fig. 7 shows the gear by 
which the jaws are opened and closed. Messrs. 
Back and Manson, of 36, New Broad-street, E.C., 
are the agents. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19, 1885. 

Great interest is felt in the tin mines of West 
Virginia and the copper mines of Texas. Three pro- 
perties are being developed in Dakota, sufficient, it is 
asserted, to supply the entire tin demand of the United 
States. In Tin Mountain, Dakota, a 30 ft. open cut has 
been made, 16 ft. wide with 507 ft. face. Thorough 
examination of the claim shows a body of ore 30 ft. 
wide, 300 ft. long, and 50 ft. deep. The second location | 
has a 30-ft. face, 15 ft. wide. The third has a well- 
detined lead for over 50 ft. in length. The West Vir- 
ginia tin mines have been opened and are found more 
extensive than were supposed. Tin abounds in several 
Virginia counties. Metallurgists have visited the 
regions and make good reports. Itis found that 18 lb. 
of ore will produce 1 1b. of tin. West Virginia is an 
available lumber region, and large quantities of walnut 
and poplar are cut and shipped by the Chesapeake and | 
Ohio, and the Baltimore and Ohio, to the seaboard for | 
exportation to England, France, and Germany. The 
walnut is used for veneering and manufacturing the 
finest furniture, and is shipped in logs. Capitalists | 
are picking up property in this region as rapidly ai 
possible. ‘The copper mines in Texas are also attract- | 
ing considerable attention. The copper belt runs 
through seven or eight large counties, and crosses the 
Rio Grande into New Mexico and Arizona. The belt 
is represented as inexhaustible in the richest ore. 
Immense quantities of ore can be picked up lying on 
the surface of the earth. The copper deposits were 
discovered by General George B. McClellan in 1852, 
but owing to the lack of transportation was never 
developed, and, besides, at that time California gold 
was occupying the attention of the world. The 
McClellan Company has now patented claims em- 
bracing 36,000 acres, a stretch of 65 miles along the ore 
belt. Sixty openings have been made on this tract of 
the average depth of 7 ft. or 8 ft., from which ore is 
taken which averages 55 per cent. of metallic copper. 
At no time has so much interest been manifested 
in the purchase of valuable mineral, agricultural, 
stock raising, and lumber territory. A large amount 
of idle capital is now seeking employment in 
these directions. The distribution of population now 
going on between the Atlantic States and the Far West 
will, as it, did eight years ago, result in an increased 
demand for manufacturing products, rising out of an 
equalisation of population. The iron trade continues 
active in all branches. Heavy transactions are reported 
in steel rails, but there are indications that the most 
urgent requirements will shortly be filled, and the lull 
in demand may be looked for about the Ist of October 
unless railmakers recede from their position of asking 
30 dols. per ton. Buyers decline to place orders for 
winter delivery at these figures. The general demand 
for iron and steel throughout the country is active, 
but after requirements for ninety days are filled, a 
reaction will probably set in. Prices for crude iron 
advance slightly. The demand has already fallen off. 
Bar iron is in good request at 14 to 1? cents. Nails 
are becoming scarcer every day, and manufacturers may 
be eventually driven to resume work at employés’ 





terms. Plate and structural irons are in moderate 
request. Bridge and car works are still crowded with 
orders. The anthracite coal trade is still idle and 


prices are declining. Greater activity is developing in 
the bituminous coal trade, due to the demand from 
manufacturing interests. Heavy shipments of lumber 
are being made for winter supplies. The bankers’ con- 
vention is the special topic of discussion in financial 
circles. The paper stock importers are quarrelling 
with the Government officials over charges for disin- 
fection. The importation of rags is 175,000 tons per 
annum, and at present disinfection amounts to a 
special and an alleged unnecessary tax of nearly 
1,000,000 dols. Importers of general merchandise are 
quarrelling with the Government officials over the 
arbitrary action of the Government in fixing values on | 
imported goods at pleasure. 
and commercial sentiment is demanding immediate | 
correction of Custom House abuses. The annual meet- | 
ing of the stockholders of the Northern Pacific Com- | 
pany was held yesterday, at which it appeared that | 
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| the Missouri River. 
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the total funded debt is now 67,733,500 dols. It is as 
yet undetermined whether the 140 miles of the Cascade 
Branch will be completed. The estimated cost is 
6,000,000 dols. During the past year 3,562,030 dols. 
was expended for construction and equipments. 


| Sales of land for the year foot up 344,557 acres for 


1,682,730 dols. The companies still control over 
37,700,000 acres, of which nearly 4,000,000 are east of 
The earnings last year were de- 
creased by 1,369,426 dols. The operating expenses 
were 968,725 dols. 


MR. JOHN MUIRHEAD. 

AFTER a busy life of seventy-eight years, Mr. John 
Muirhead, of the tirm of Messrs. Latimer Clark, Muir- 
head, and Co., died on the 24th ult., at his house at 
Upper Norwood. His name recalls the early days of 
telegraphy, when the new means of communication 
were struggling into a commercial existence under the 
auspices of men, many of whose names have since be- 
come well known all over the world. It was in 1851 
that Mr. Muirhead joined the Electric Telegraph 
Company, being first engaged in their works at War- 
rington, and he remained with them until the time 
when the Post Office took over the telegraphs. During 
this period of almost twenty years he was associated 


| with nearly all the improvements which took place in 


telegraphy. Among the chief of these was the system 
of collecting messages given in by the public at dis- 
trict offices to the central establishment, by means of 
pheumatic transmission. In London and in several 
provincial towns he laid pipe lines, as well as overhead 
conductors, and at the same time he busied himself 
with the improvement of the instruments used in the 
transmission and reception of messages. Rather more 
than five-and-twenty years ago Mr. Muirhead, in con- 
junction with Mr. Latimer Clark and Mr. W. M. War- 
den, of Birmingham, founded the firm with which his 
name has ever since been connected, and which has 
pushed its operations to all parts of the world, re- 
nowned alike for the excellence of its manufacture and 
for the high scientific attainments of its members, par- 
ticularly of the senior partner. Mr. Muirhead was 
born in 1807 in Haddingtonshire, and from his early 
days evinced a talent for engineering and scientific 
pursuits, 


NOTES FROM SOUTH AFRICA. 
To THE EpiTorR OF ENGINEERING. 
S1r,—The conclusion of another session in the gorgeous 
new Parliament House at Cape Town gives occasion to 


| recapitulate a few steps onthe path of progress in this 


harassed and embarrassed colony, which is plagued by a 
ministry devoted to pelf and self-interest, and by a 
plurality of members subservient to the Bond party, and 
generally unfit to resist the seductions, cajoleries, and 
temptations of the capital, and its political chiefs or wire- 
pullers. 

The majority of Dutch members are mere docile dumb 
dogs, who are dazed by the strange luxuries of the 
‘* House” and intoxicated by the allowance for living and 
travelling of 30s. per day, so that some of the patriots 
have rejoined the vrouw and kinders far richer than when 
they left a homely farmhouse. A member for Graaff 
Reinet received over 100/., and has been cited in court by 
a Cape editor for fraudulent receipt of public funds. 
Other representatives claimed only for 40/. and 60/. 
travelling expenses, besides the allowances in the metro- 

olis. 

. The country being now financially straitened, this 
rapacity and selfishness have elicited severe comments 
from the press; but it is not easy to secure men of the 
right type, as they are usually engaged in business, whilst 
the ‘‘ Dopper,” or reactionary party, make efforts to 
return bucolic buffers full vf bigotry, and holding ideas 
upon scab and other pests afflicting the colony, which 
would astound Miss Ormerod and Professor Pasteur, for 
these childish agriculturalists hold that our scourges are 
purely providential, and sent as afflictions, like the ser- 
pents to the Israelitish host in the Wilderness. Such 
fanaticism can only be corrected by education and demon- 
stration, and our Professor Hutcheon is holding meetings 
for farmers to show them parasites in all stages on the 
sheep. Many have thus been persuaded of their errors, 
and will have fresh faith in means of eradication and pro- 
tection to flocks, now kept ragged and wretched by irrita- 
tion and low condition—a remark also applicable to our 
cattle, which are kept in a chronic state of poverty by 
scanty food and myriads of detestable ticks, which also 
trouble farmers in Algeria. 

Although we have again peaceable prospects, and do not 
dread having to cope simultaneously with Russians and 
rabbits, like the Otago farmers feared might be their sad 
fate, yet there are plenty of discordant elements stirring. 


‘Youth hears a voice within it tell 
Calm’s not life’s crown, but calm is well. 
’Tis all perhaps which man acquires, 
But ’tis not what this land desires, 


if it is to be extricated from a pressing host of evils, some 
of which are actually fanned and promoted by Cape politi- 
ians, strenuously striving to concentrate all trade and 


much beyond its dock to justify undue preference to this 
port, which is 200 miles nearer to the Fields, Bechuana- 
land, and the Transvaal. We should also attract ship- 
ping by engineering facilities of the port and at Uiten- 





hage Locomotive Works, as also by the unrivalled water 
supply, good meat, and profusion of vegetables, now 
equal to British. : 

The mad mania of the Africander-ruled ministry has 
incited them to endeavour to remove the artisans and 
costly plant of Uitenhage to the Cape depot, although 
such action would ruin a thriving town, and be a serious 
blow to the eastern province, as there are seven large 
woolwasheries in the valley, whose repairs can be effected 
at the railway works, where 150,000/. has been expended 
in buildings and machinery, erected inland to avoid sea 
air, and for econony in living to the employes. Excellent 
work is done there, and a saloon car of 40 ft, recently 
built, will vie with Shettield, Gorton, Crewe, or Birmingham 
work. The locomotives of the Port Alfred Railway have 
also been renovated there in the best style. TO take 
every job 800 miles to the west is an outrageous and pre- 
posterous proposition, which has been strongly con- 
demned at several public meetings. It is, however, in 
keeping with the general conduct of the Hibernian 
premier and German Commissioner of Public Works 
now tormenting this province, although the latter came 
out with the Crimean Legion to Katfraria, where the 
Teutons prospered. The premier, styled Lieut.-Colonel 
Upington, is strongly anti-English, and his antagonisin 
to Sir C. Warren, has deeply disgusted and incensed the 
true Britons in Africa. 

His predecessor, Sir T. Scanlan, has gone to London 
by the Tartar, as also the Speaker, Sir D. Tennant, who 
views the conduct of ministers with great reprobation, 
The Africander division express vexation at the pre- 
ference of the Bechuana chief for the British, and clamour 
for what they call the rights of the Dutch, although these 
dirty, lazy, degenerating people own millions of acres of 
unploughed land within the colony, and are only half 
emerged from barbarism in their lives and methods of 
farming. They also cause trouble in Kaffraria by stealing 
stock, and letting their scabby sheep mix with the flocks of 
thrifty, careful men. In Zululand they appear as pure 
bandits, the Zwazi king fears them as thieves and 
assassins, and they are pestering the chief of Pondoland 
to cede farms in that rich country, whose port of St. 
John has a bar of 30 ft., and can shelter the trio of gun- 
boats brought to Simon’s Bay by the Kimberley and 
Richmond Hill. At the present time Port Grosvenor has 
diverted the traffic from St. John’s, but a light railway js 
suggested up the rich valley, as a civilising and com- 
mercial agency, and the Diamond Fields Times advocates 
a similar line towards the Zambesi. 

In Cape Town an Engineering and Architectural Asso- 
ciation has been formed and the hydraulic engineer has 
taken a trip to England. The Wynberg Agricultural 
Journal advises him to study the Fowler steam scoop, in- 
troduced into Australia by Sir T. Elder. In this land 
the shallow dams are usually a delusion, drying up rapidly 
by wind and sun. In Kaffraria a Mr. Vates, Dunedin 
Farm, has drained a large bog on the Bontebok Flats, and 
will secure grand crops of cereals. He had no professional 
aid, but only fifteen natives. The main drain is about 
eight miles long and 4ft. deep. The district is famous 
for its wheat, and turnips and beet do well. <A concrete 
dam is proposed at King William, blocking the buffalo 
for two miles, and making a deep reach for the wool scour- 
ing mills, and for pisciculture as in New Zealand, where 
perch and white fish prosper. The cat-fish brought to 
Liverpool would also suit us. 

In Albany, Messrs. Cawood are reviving the planting of 
Peruvian cotton, and some sown last year at Grahams- 
town flowers freely. Years ago one farmer in the district 
grew 80 bales of this staple, and labour and transport are 
now far cheaper. 

We note that since the grand boring demonstration by 
Lesseps, in the Chotts, near Tunis, it is proposed to start 
ostrich farms there along with the planting of date palms, 
which grow in this country. The value of our feathers 
steadily declines, but in 1883 our plumose export equalled 
over a million sterling. The pickings and_ pluckings 
from well-fed and well-bred birds, still command high 
prices, but the market is flooded with rubbish that is 
disregarded, and almost on a level with those from the 
wild bird of Patagonia and La Plata, which have been 
fraudulently vended here. We are agitating the intro- 
duction of the camel and alpaca, and have exported a 
buffalo bull by the Roslin Castle, which may go to the 
Dublin Zoological Gardens. If Sir C. Warren would 
obtain a squad of Bishareen dromedaries from Suakin, 
he might work the postal service from Kimberley to 
Kanya better and cheaper than by runners. The mails 
in the Punjaub are carried by these animals, which are 
growing common in Australia, and will soon create an 
export of hair. A few gentlemen we know are breed- 
ing chargers suited for the Indian cavalry and artil- 
lery, but no Percheron has yet come to South Africa. 
Although Clydesdale and Shire horses are doing well in 
Natal and Kaffraria, our friends in Sydney and Zealandia 
are importing Kentucky trotters and Percherons freely, 
via San Francisco,'so as to obtain more boneand stay. Our 
Government gives no support to this important matter, 
although the Cape formerly sent many horses to Calcutta, 
and we have a direct steam line to India. Coal in Natal 
and Kaffraria continues to improve in quality, as the 
mines advance deeper in the adit workings, where the 
long-wall system is now started with many advantages. 
The Dundee fuel is preferred at Maritzburg to the im- 
ported, both for merit and economy, and until Colonel 
Sadler introduces his oil plan, will command a growing 
favour at Durban, where tug owners praise it. On the 
extension to Aliwal our engines burn Cyfergat coal, and 
have no difficulty, but Messrs. Firbank and Co. have 
imported a large lot of Atlantic patent fuel, the dust 
from which annoys the natives by irritating the eyes. 
The fuel goes to Hopetown and Orange River Station, 
where a fine railway bridge is in progress. The piers 
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of cut stone, and some of the ten lattice girders | 


pad in position. On the completion of this fine struc- 
ps which appears to be about the same length as 
, 


Handyside’s six-span bridge over the Paramatta ($00 ft.), 
the Hopetown Bridge, which cost _180,000/., will become 
neglected and almost useless, as a fine cable-worked ferry 
jsin the vicinity, and the bridge is condemned as stupidly 
situated, with steep approaches. No steps have been 
taken to restore the fallen Cliphant River Bridge of three 
spans, Which cost nearly 18,0007. three years ago. A foun- 
dation was inadequately secured. We hear of a railway 
viaduct in this district being unstable, and it has given 
trouble from the start in places. The site is very badly 
selected, whilst an excellent firm one is close by. Expla- 
nation of the enigma is not difficult, and many examples 
of the kind are to be found in Africa, where folly and 
fraud have had long innings. The state of Kast London 
Harbour still causes much anxiety to the Portonians, as 
the tugs and coasters conduct the traffic with difficulty, 
since the luckless Lizzie capsized on the bar, and still 
obstructs the contracted channel. A pump dredger is to 
be sent out, but all the local experts predict that it will 
produce no gov id effect, so the dilatory consulting engineer 
is denounced bitterly for not meeting the merchants with 
the desired hopper dre dger. , 

A ** Ball” dredger resembling the Bazin, is coming to 
the Knysna as a gold mining speculation, it being thought 
that the washing of river beds will yield nuggets and 
vrain gold, which are found at Karatara. In the fine 
chou Messrs. Fox, Dunn, and Robinson have started 
curing timber for sleepers, but do not yet seem acquainted 
with the naphthaline process for dealing with green logs, 
as the plant is for creosote. Both at Jagersfontein and 
at the River Diggings on the Vaal, fine stones have been 
recently found, and at Kimberley the shaft-sinking, first 
started by Mr. Jones, is now general, but the companies 
benefitted did not reward the Welshman, but repudiate his 
claims for consideration. Two gas explosions have recently 
occurred in the underground workings, and safety lamps 
will be necessary. Electric lights are already used, and are 
proposed for our coming exhibition here, as they are to be 
applied in the new town hall, Durban. At that enter- 
prising town the bar steadily improves, being now 17 ft 
at full tide, no doubt to the deep chagrin of some dis- 
carded parties who wish to control the operations The 
channel at Port Shepstone also continues to deepen, Mr. 
Bazley’s walling of the Umzimkulu being effective. A 
wire will soon be extended to the port, where the Nor- 
wegian colony are busily building a cutter. Planters 
there are confident about tea and coffee, and one has 
recently gathered three tons of berries. The Natal crop 
of tea this season will be about 50,000]b. All the coast 
line suits the shrub, which is the Assam hybrid, raised 
from seed. It will probably do well on the hills near 
St. Lucia Bay, where German corvettes did not call, hav- 
ing proceeded to Mauritius. Admiral Hunt Grubbe 
cruises up the coast, and may perhaps inspect the town of 
Vryheid, started by the Boers, who pay no heed to 
British official monitions, telling the natives that they 
crushed the English at Amajuba. Unless the natives are 
protected in Swaziland, grave difficulties may soon be 
expected, as the chiefs implore our rule, to keep the in- 
solent Boers at bay. The latter rabble terrorise the 
country, and have no seruple in using the ritie ; murder 
having become with long impunity a mere trifle, for there 
is noauthority, and Dutch officials langh at the claims of 
humanity, behaving with extreme truculence to English 
traders. 

In the Transvaal, the pecuniary troubles of the 
Government have brought about some concessions 
to the mining interest, which is the only visible backbone 
of the splendid country. At Barberton, the Sandycroft 
Company's stamps from Chester are able to crush more 
quartz than the present staff of miners can furnish, and 
the prospects are assuring. Another company hasstarted 
near them, also with machines from the Dee Works. The 
Lamont amalgamating process has not yet been tested, as 
= other gold countries, but it should have a great scope 
ere, 

Gold should be found in the rich copper lodes of Pondo- 
land, and we hear of gold quartz near Kokstadt, East 
Griqualand. Some steps are being taken to bore for 
water onthe Australian plan, and Howard Farrar and 
Co., of this place, have just completed a heavy set of 
boring tools to go up country. Noattempt has been made 
to find coal in this district, although an Austrian 
geologist considered that it should exist near Uitenhage, 
which much resembles Coronel, the Chilian coal port, 
where the shafts are deep and near the beach. Our 
— beds are about 200 miles to the eastward of 
this. 

The mission of Mr. Arnold White excites much interest, 
and if engineering weds philanthropy, a great and bene- 
ficent scheme may be carried to fruition beyond the Vaal, 
where the land is said to be superior to that subdued so 
magnificently by Mormon energy in Utah. There isa 
talk of Americans starting cattle ranches in the Kala- 
bari, so as to supply the Kimberley and Cape markets, 
and with plenty of cemented silos, the forage question 
can be settled. A sweet melon also abounds, which cattle 
eat greedily and soon fatten. The same melon has been 
lately found in Northern Queensland. It resemblesa small 
gourd, and flourishes in drought, so is prized by the 
natives, who store it. 

The Currie steamer Florence has returned from Mossa- 
mades, near Loanda, and she has also made a trip to the 
Congo, whence we have accounts of the long run of Mr. 
Grenfell in the Peace up a grand affluent unmarked on 
maps. It is regrettable that the mouth is in French terri- 
tory, for De Brazza will claim to rule over it, and to im- 
pede the English. 

The presidency of Sir D. Currie at the geographical 
meetings in Edinburgh, where Mozambique was discussed, 








shows that he designs todevelop the East Coast trade, 
where it is said the triple-expansion steamers, Westmore- 
Jand and Courland, are to ply shortly. Natal is also ex- 
pecting a couple of London steamers to reinforce the 
Rennie and Brellard King lines. One of these steel ships 
is planned by Mr. J. F. Flannery, C.E., Fenchurch-street, 
and is probably launched. The Dennys.s. Mararoa is 
daily expected at Cape Town, and takes fares to Zealandia. 
The Arawa is also due in a fortnight, and her rapid runs 
are much admired. The reduced rig of the Union steamers 
seems to favour speed, the Trojan having again scored to 
the Cape in 19} days, and the Tartar doing very well. 
The Norham a!so made the passage in nineteen days, 
having had fine weather throughout. We have news of a 
tourist steamer calling at African ports on the way to 
Madagascar, Mauritius, India, and Egypt, and a German 
steamer with commercial travellers and samples is ex- 
pected. Thes.s. Plymothian from Cardiff, is discharging 
rails at Port Alfred, which has been visited by the 
Mareca, Aston Hall, and other steamers with cargo for 
the Kimberley Railway, which is in a forward state, as 
the contractors have completed the line to Aliwal, trial 
trains going through to the Orange River. 

At Simon’s Bay the Gadfly has made excellent target 
practice with the 18-ton gun, and it might be well to 
despatch her to St. Lucia Bay, as our German friends have 
overawed the Sultan of Zanzibar, and annexed the Caro- 
line Islands without a protest from England. As our 
colony has no maritime outlet for its youth and the 
larrikin element grows in towns, it would be a great boon 
if a training ship was sent out to prepare selected lads for 
naval life. At present war vessels are a rarity, being kept 
chiefly off Simon’s Town, and seldom coming up the coast. 
Our Australian friends are gradually creating a naval 
force and we have abundant material in our ports to be 
rescued from becoming birds of prey, criminals, loafers, 
or hangers on, instead of hearty hewers of wood and 
agriculturists. Fisheries are only young here, but trawling 
is quite a success. A start has been made in dredging 
pearl oysters by divers, as it is hoped to export them. 
Samples have already gone home. 

Cured fish is sent to Mauritius, and fresh fish reaches 
Kimberley in good condition, although the jealousy of 
the western province causes deliberate delays at De Aar, 
in order to destroy our advantage in distance. This and 
other gross misconduct has reached to such a pitch that 
the cry of separation has again been raised in the eastern 
province, where the chief business and intelligence is 
found, the revenue raised in the west being insignificant, 
and the inhabitants wedded to worn-out ideas and stupid 


practices. A flagititous administration is, however, essay- | 


ing to concentrate everything in the stagnant Cape district, 
so as to retain political support from a nucleus of Dutch 
towns, and to perpetuate the gravest evils and abuses. 
The Governor belies his name, instead of evicting this 
brood of serpents, and emerging from an attitude of seem- 
ing indifference to dangerous machinations. 
arrival of a new Governor in Natal, and a firmer policy 
in Zululand, a better phase of feeling may develop. So 
far, Sir H. Robinson is hardly known in the colony. In 
this age of centennial celebrations, the descendants of the 
Huguenots have bethought themselves to commemorate 
fittingly their advent in this continent, where they were 
coerced by the Dutch Government in 1688, and their 
language sternly prohibited. 

They now intend raising a large fund, with which to 
found a college of viticulture and agriculture, as well as 
to erect a noble monument of bronze, marble, and granite 
in the capital to please posterity. The eminent sculptor 
Bruce-Joy has been suggested as the artist, and the work 
can be modelled after the beautiful group erected to 
Linné the botanist, at Stockholm, of which we have sub- 
mitted asketch. Inthis port, an exhibition is to be held at 
Chistmas, for the wholecolony of Natal, the best exhibits 
going later on to London, for the 1886 show at Ken- 
sington. 

Kimberley is preparing models and samples of her 
diamond industry, and we estimate that 15,000 to 20,000 
people will visit our town, which is suffering much from 
depressed trade, and official chicanery and malevolence. 

Baron Von Babo is successfully raising the standard of 
our wines, and we are starting a vineyard near this town, 
where tobacco is produced of great merit by a German 
expert. Professor Fischer, the able director of the 
Stellenbosch Agricultural College, is labouring hard to 
bring our practice within a measurable distance of 
Aspatria, Cirencester, and Downton, whose work we 
find in the Live Stock Journal, the Field, and the Farm, 
which journals are becoming known, along with Lund and 
Water. Our race meeting will soon be held, and there are 
a score steeds training on the beach. 

Racing here and in Natal makes good progress, but does 
not contribute much to the production of stout animals, 
which is the chief desideratum. If the Savile-street 
Foundry Company, Sheffield, can exhibit here a small 
crusher for treating ‘‘ blue” and preventing annexation of 
stones it would be attractive and promote mining on Mr. 
Raphael’s plan. The exposure of ‘‘ blue” to disintegrate 
by weather is said to cause great losses, for traffic in stolen 
gems is still quite brisk in the Transvaal, although the 
authorities are fairly alert and charge of 5 per cent. duty 
on detection. 

It is said that the Pretoria Government has effected a 
loan of 5000/. to tide over their fearful financial vacuum. 
The Currie steamer brought back from Mossarnedes 
samples of small cattle, coffee, and cotton, but there is no 
prospect of trade with the Cape, although the Liverpool 
line has improving prospects. We hear of the bulb trade 
of the Scilly Islands, and in this place and at Natal, the 
traffic in tuberose roots is growing for the London market. 
Our farmers are at last going to try the “alfalfa” for 
forage, and in many places might grow the Tunisian alfa 
and Esparto grass for paper-making, The denudation of 


With the | 








forest country has reduced the volume of the Kat river to 
one-fourth of its former amount, so the importance of tree- 
planting is forcing itself on the public. Recently the 
planets Jupiter, Venus, and Mercury have been in con- 
Junction, and perhaps caused the heavy snows which fell 
where never recorded before. Rains have also come most 
opportunely, and will help landowners to bear the heavy 
burdens of robbery by hordes of lazy dissipated natives, 
who are occasionally shot when stock-lifting. In Basuto- 
land matters look ominous, half the nation drifting to 
destruction by drunkenness, and the British residents 
rendered supremely ridiculous, being helpless to stem the 
tide ruining white supremacy among a dense population, 
which formerly deeply respected the European. It is 
time that the absurd game of shuttlecock between the 
Imperial Government and the colony came to an end, 
for a lack of firmness has been the besetting sin of Great 
| Britain in Basutoland ; but if our troops now warched in, 
| the bulk of the Sesutos would gladly join the banner of 
| loyalty and order, and the power of the drunken sottish 
chiefs would speedily crumble away. Now the chiefs em- 
brace the means supplied by fiery poison to restore their 
old family prestige, and to alienate the Sesuto people from 
the influences of civilisation, which were obtaining a per- 
ceptible ascendancy over their minds, for they are really 
an intelligent, capable, and plastic race, as we have 
shown on previous occasions, being well advanced in 
agriculture, stock raising, and building. 

The remedy for the tyrannical and murderous régime 
now prevailing is a strong display of force, with an appeal 
to the tormented tribe after the fashion of Gurdon in Fiji, 
which rescued that splendid group from savagery, and 
rendered it the bright star of the Pacific, although a stupid 
| British party censured the brief process, as it prefers to 
sit with folded hands whilst holocausts are offered to 
rampant evils and crimes against humanity. This 
meddling faction caused the fiasco in our Basutoland 
campaign, and the utter loss of prestige, along with three 
millions sterling, to cripple the colony. 

It is not flattering to our vanity to reflect that our 
vaunted civilisation has not freed us from a savage con- 
tagion, for during the past century the Kaffir has left the 
taint of his manners and vices on our community. This 
is manifested by the loose commercial morality of the 
colony, the tolerance shown to criminals of every grade, 
and the Government of the day, added to which we may 
cite the frightful insecurity of life in Kimberley the 
| frequency of incendiarism, and the utter disregard to 
an oath in our law courts. There is also animosity shown 
to those who would apply the caustic to these cancerous 
growths, and clear the path for a purer period. 








‘* He who ascends the mountain tops shall find 
The loftiest peaks most wrapped in clouds and snow ; 
He who surpasses or subdues mankind 
} Must look down on the hate of those below. 
| 


Twenty years ago many whales were caught here, and 
occasional captures are still effected, as we harpooned a 
small bull of 25 ft. last week, and struck a mature female. 
Many sharks frequent the bay, and also porpoises, but 
neither are hunted, although the Malays relish the flesh 
of the latter animal, and prefer it to beef. During the 
month a match factory has been started here, and the one 
at Cape Town employs over 100 hands. A brewery is 
proposed at Cathcart, where the water is good, and if 
the new ferment found in a North Italian brewery could 
be adopted, we might rival the light beers of Pilsen and 
Munich, so freely sold here. Our soda waters and 
lemonades prepared in the colony, are on a par with those 
of Ruthin, Malvern, and Belfast—so it is said—but we 
rarely taste ‘‘ eaux gaseuses.” 
| The jam trade ought to thrive here, but is embarrassed 
by taxes on Natal sugar. The conserves of Cape Town, 
Grahamstown, and Durban, are exceptionally good, and 
quite pure. Attention is being directed to the raisin and 
fig trade, as we haveia heavy tonnage of grapes. We 
find that Australian grapes reached London in good 
order, per Peking and Orient, but our steamers have 
no refrigerators suited for the conveyance in bulk of 
peaches and grapes, or we might amaze the cockneys. 
Our demonstrations will come by-and-by, when the 
watchword ‘‘ Advance South Africa” is sounded. 

Yours, &e., 

Algoa Bay, August 20, 1885. P. FRANCE. 

P.S.—The transport Mexican takes the 48th Regiment 
to Hong Kong, and is navigated by Captain Bainbridge, 
her old master. 








Sr. Joun anp Hairax.—Sir J. A. Macdonald has given 
notice in the Canadian House of Commons of resolutions 
granting aid for a raitway to connect the harbour of St. 
John and Halifax, rié Moosehead Lake and Matawam- 
keag Lake. The aid will take the form of a subsidy cf 
250,000 dols per annum for twenty-eight years, or a gua- 
rantee of a like sum as the interest on the bonds of the 
company undertaking the work. 





SouTH AUsTRALIAN Rattways.—Survey reports have 
been furnished to the South Australian Government by Mr. 
Graham Stewart and Mr. J. M. Bagot with regard to 
the proposed construction of a railway from Farina or 
Hergott’s Springs as far as the Queensland border. They 
both agree in recommending that the line should run 
north-eastwards to Innamincka, and thence in a north- 
west direction to Bindsville. lt is estimated that the 
proposed railway would drain the trade of 90,090 miles of 
territory, which, when fully developed, would carry 
10,000,000 sheep and yield a trade of 100,000 bales of wool 
annually. The South Australian Government has an- 
nounced its intention to at once proceed with the con- 
struction of a railway to Silverton. 
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WE have received from Mr. T. M. Lucas, the first 
ofticer of the s.s. Prinses Marie, a drawing of a tem- 
porary rudder which he has devised and tried with 
success on the Y at Amsterdam. The arrangement 
is shown in the engravings above, in which it will be 
seen that, in case of the main rudder being disabled or 
carried away, a small subsidiary rudder B B! is rigged 
out at each side of the ship. Each rudder is pivotted to 
a steel wire rope A passing under the keel, and across 
the deck, when it is made taut by a tackle. In ad- 
dition to the frictional hold thus obtained the steel 
rope is further guarded against displacement by means 
of the guard ropes jf, two of which run diagonally to 
the bulwarks, and two under the keel. The rudders 
are pivotted by straps or hinges, and are held by ropes 
ec by which they can be raised or lowered, the hinges 
sliding over the wire rope. The steering is performed 
by the ropes d d which run from the outer edges of the 
rudder round sheaves on the cargo boom e, and 
thence to the steam winch, which draws in the one rope, 
and pays out the other, when it is rotated. The whole 
arrangement is exceedingly simple, and is one that can 
be improvised on shipboard out of materials that are 
always on hand. It has also the advantage that there 
is no danger of entanglement with the propeller. 








LIEUTENANT LLOYD’S INDICATOR. 

WE illustrate on this page an electric signalling appa- 
ratus designed by Lieut. E. W. Lloyd, and manufac- 
tured by Messrs. Latimer Clark, Muirhead, and Co., of 
Westminster. It is intended more especially for commu- 
nicating between different parts of a ship, as from the 
bridge to the engine-room, but it is equally applicable 
to any position where the revolutions of an index over 
a dial will convey the information desired. One of 
the features which distinguishes this indicator from 
others of the same class, is that the index will rotate 
in either direction, and thus a great saving in time 
may often be effected by moving it backwards when 
the letter or number required is behind that last 
pointed out. Referring to the illustrations, Figs. 1 
to 3show the receiver, and Figs. 4 and 5 the trans- 
mitter. In this latter a handle drives an index over 
a numbered or lettered dial by means of a pair of 
spurwheels and worm gear. Upon one of the spur- 
wheels there are three equal arcs of brass K, K,, Ks, 
insulated from one another, and connected respectively 
by conductors to three electro-magnets in the receiver. 
These arcs pass under a sliding contact e¢ (Fig. 4) as 
the wheel revolves, and transmit currents which 
excite the magnets in succession, for the con- 
tact ¢ is connected to a battery when the wheel is in 
rotation. In front of each electro-magnet is an arma- 
tue « (Fig. 2) mounted on a spring and carrying a 
detent ¢ (Fig. 3), which engages with projections on 
the wheel situated between the magnets. When a 
magnet is excited it draws back the armature and 
detent, and attracts the projections nearest to it 
on the wheel, until they stand directly in front 
of it, the arrangement being such that this can 
only occur to one magnet at a time, and consequently 
when the next is excited the projections near it are in 
a position to be attracted, and thus the rotation of the 
wheel is maintained. The return wires of all the 
magnets are united in one, and pass through a bell } 
which aids the visual signals by its beats, calling the 
attention of the man to whom the signals are sent. 

The arrangement is very simple, and contains little 
which is liable to get out of order. The contacts un- 
dergo a constant rubbing which keeps them bright, 
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and the handle can be moved at a slow speed without 
fear of the two indices getting out of correspondence. 
In fact the condition of working, which is most trying 
for the A B C telegraph instruments, is the most 
favourable for this. The name of the manufacturers 
is a guarantee of first-class workmanship, and in their 
hands the apparatus should tind an extended appli- 
cation. 








STEAM Power at New York.—The New York Steam 
Company proposes this spring to double the size of its 
present head-quarters on Greenwich-street, near Day- 
street, and to lay a large 2-ft. main with lateral branches 
up Broadway to Canal-street, supplying steam throughout 
the lower half of the city. 





THE LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The monthly meeting of the above asso- 
ciation was held on the 25th inst. at the Wheat Sheaf 
Hotel, the President, Mr. Jonas Yates, in the chair. 
After the ordinary business a paper was read on ‘‘ The 
Metric System, is it wise to introduce it into our Machine 
Shops,” a paper read beforethe American Society of Mecha- 
nical Engineers by Coleman Sellers, and communicated 
by Mr. J. H. Wicksteed. The writer, in the course of 
his paper, stated that for twenty years one large depart- 
ment of Wm. Sellers and Co.’s establishment had been 
worked on the metric system as thoroughly as it is used in 
the shops of France and Germany, and that great pains 
had been taken to arrive at all the possible good to be 
derived from the system, but the conclusion arrived at 
was in favour of our English standard of measurement. 
After a short discussion the President proposed a vote of 
thanks to Mr. Wicksteed and the meeting terminated. 
On Saturday afternoon the members assembled at the 
Yorkshire College, where they were met by Professor Barr, 
who conducted them through the various departments and 
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pointed out the numerous appliances for carrying out the 
experiments necessary for the different courses of instruc- 
tion given in the college. After the inspection a vote of 
thanks was passed to Professor Barr for his kindness. 


Port Jackson.--A deputation consisting of members of 
the committee of the Sydney Wharfage Improvement Asso- 
ciation recentiy waited on the New South Wales Colonial 
Treasurer and Minister of Public Works, to request the 
Government to obtain the services of Sir John Coode to 
report on certain schemes for wharfage improvements. 
The deputation suggested that the best remedy would be 
for the Government to assume the control of the wharves 
altogether. The whole principle of the Association was 
expressed in the establishment of a harbour trust. Mr. 
Dibbs, the Colonial Treasurer, replied that the matter of 
ae a harbour trust would require careful con- 
sideration. With regard to the proposal that the advice 
of Sir John Coode should be obtained on certain plans 
already prepared, he thought it would be wrong to submit 
the plans to an outsider, however eminent, when the 
Government had its own officers thoroughly capable of 
dealing with the question. Mr. Wright, the Minister of 
Works, knew more about the spot than Sir John Coode 
could possibly know, and he thought it would be folly to 
g° elsewhere for advice which they could obtain better at 

ome. A deputation from the Sydney Chamber of Com- 
merce also waited on the Treasurer to urge upon the Go- 
vernment the necessity of setting apart some portion of 
the harbour, accessible to large ships, for the accommoda- 
tion of vessels in the coal trade. Mr. Dibbs said the 
Government had not overlooked the matter. The spot 
pointed out by nature for the erection of a coal depot was 
Glebe Island, and in three months the spot would be used 


| for the purpose of making a connection with the Southern 


Railway of New South Wales, while the deep waters at 
ead and Berry’s Bay would do very well for the 


Newcastle coal trade. 
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H.M.S. Boapicea and Bacchante are, with the 
exception of some differences which we shall specify 
directly, sister vessels, and they were both built at 
Portsmouth. They are iron screw corvettes cased 





| the pistons being 4 ft. 
\\| jacketted over both barrels and ends, the cylinder 































































































of them in the two-page plate which we publish this 
week, while other views on the present page and 
page 328 show the general arrangement of the engines 
and boilers in the vessels. From our illustrations 
it will seen that the engines are of the horizontal 
three-cylinder compound return connecting-rod type, 
with surface condensers, there being one high-pres- 
sure cylinder 73 in. in diameter, and two low-pressure 


cylinders, each 92 in. in diameter, the strokes of all 
The cylinders are all steam 





Fic. 8. 


castings being in all cases fitted with liners as shown. 


| From the views on our two-page engraving it will 


| be seen that each piston has attached to it—in place 


| the weight of the piston. 


: | linder i vided with jecting tub ing, t 
with wood, the wood sheathing being in the case of | sane? streetlight Se. 


the Boadicea single (with the exception of a portion | 


amidships, extending from a few feet below the water 
line) and covered with zinc, while in the case of the 
Bacchante it is double throughout, and is covered with 
copper. 


| of the end of the plunger. 


of a back rod—a kind of plunger, the bottom of 
which slides on a suitable bearing block, which can be 
set up by screws, as shown in Fig. 1, so as to carry 
The back cover of each cy- 


receive the plunger just spoken of, the steam having 
free access to this casing 30 that it may act on the area 
On the front side each 


| piston has two main piston rods, which extend past 
| the crankshaft, and are attached to a crosshead, which 


The Boadicea also has a knee bow, with | 


figure head, while the Bacchante has a ram bow, and | 


her iron hull is rather wider than that of the Boadicea, 


casing. The chief dimensions of the two ships are as 
follows : 

Boadicea. Bacchante, 
Length over all... aa ies 315 ft. 317 ft. 

», between perpendiculars 280 ,, 280 ,, 
Extreme breadth ae “ ee 45 ft. 6 in 
Depth of hold ... - « Dim 6. 7. 
Draught forward 2S, Tee a 

_ aft eee wee eee 3 ” 3 ” 23 ” ” 
Displacement fully equipped 3912tons 4070 tons 


The engines of both vessels were made by Messrs. | 9 annexed. 


| Figs. 1 and 2, 


works on a single substantial bar guide on the port 
side of the vessel, as shown by Fig. 1. The low- 


ist have al h a third piston rod 
to make up for the reduced thickness of the wood | pm neal egestacdes Mead epeiit. a 


coupled direct to the corresponding air-pump piston. 
The high-pressure cylinder is fitted with equilibrium 
main slides and a separate cut-off slide as shown in 
The cut-off slide is an ordinary grid- 
iron valve fitted to the side of the main valve chest, 
and having a stroke, variable by means of a link, im- 
parted to it by an eccentric on the crankshaft. The 
main slides of the high-pressure cylinder are driven by 
the ordinary link motion through a rocking shaft, and 
they are Outridge’s patent equilibrium valves, their 
construction being shown in detail by Figs. 7, 8, and 
In this arrangement it will be seen that 


J. and G. Rennie, of London, and we give engravings | the ordinary valve faces in the cylinder have bolted on 








them castings forming prolongations of the steam and 
exhaust ports, the valves working between the parallel 
faces formed by these castings. The valves may in 
fact be described as piston valves with a rectangular 
cross section. In the case of the engines now under 
notice in order to get the necessary port openings 
within a moderate space, the equilibrium valves are 
made double, there being two valves, as shown, work- 
ing between the two pairs of parallel faces formed by 
three castings. We understand that these valves are 
found to give excellent results as to durability, and 
the arrangement is a very simple one. The low- 
pressure cylinders are fitted with ordinary double- 
ported valves, the valve chests being made large, as 
shown in Fig. 2, so as to obtain the desired inter- 
mediate receiver capacity. The engines are fitted with 
both steam and hand reversing gear. 

The three cranks are not arranged 120 deg. apart as 
is usual in three-cylinder engines, but the low-pressure 
cranks are placed directly opposite to each other, the 
high-pressure crank being at right angles to them. 
The crankshaft and crankpin bearings are all 18 in. in 
diameter. The arrangement of the crankshaft plummer 
blocks and the design of the engine framing will be 
readily seen from the views on our two-page engraving 
without special description. 

The condensers are two in number and are arranged 
between the crosshead guides on the port side of the 
vessel as shown in the views just referred to. The 
condensers contain collectively 10,214 tubes 2 in. in 
diameter and 4 ft. 9in. long, these tubes being dis- 
posed vertically and the steam passing through them 
while the condensing water circulates around them. 
The total condensing surface is 9545 square feet. The 
air pumps are double-acting piston pumps and are 
20 in. in diameter with of course the same stroke as 
the steam pistons, namely, 4ft. Their collective dis- 


charging capacity is thus a g of the collective capacity 
of the low-pressure cylinders. 

The condensing water is circulated by a couple of 
centrifugal pumps with 2 ft. 6in. fans fixed on the 
backs of the condensers, as shown by Figs. 1 and 2, 
each pump being driven direct by a diagonal engine 
having a single cylinder 12 in. in diameter, and 
Sin. stroke. These centrifugal pumps force the water 
through the condensers and are arranged to draw 
either from the bilge or direct from the sea. The ar- 
rangement of the pipe connections is shown by Fig. 6 
on the present page, and Figs. 3 and 4 on page 328. 
The bilge and feed pumps are worked by arms from 
the low-pressure piston rods, as shown by Fig. 2. 

The engines drive a two-bladed lifting screw with 
blades of the Griffiths form, this screw being 20 ft. 6 in. 
in diameter, with a mean pitch of 23 ft. 

Steam is supplied by ten single-ended boilers arranged 
as shown in Figs. 3, 4, and 5 on the present page and 
page 328, these boilers being placed in two boiler rooms 
separated by a transverse bulkhead, and each group of 
boilers having its own telescopic chimney. The boilers 
are all of the same dimensions, namely, 12ft. 1 in. in 
diameter and 9 ft. 10 in. long, and each contains three 
furnaces 3 ft. 2in. in diameter, and 222 tubes 3 in. in 
diameter, and 6ft. Sin. long. The three furnaces of 
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each boiler work into a single combustion chamber. 
Each boiler has 62.5 square feet of grate surface and 
1417 square feet of heating surface, the aggregate 
areas of grate and heating surface being thus 625 
square feet and 14,170 square feet respectively, and 
the ratio of grate to heating surface being 1 : 22.7. 
The boilers are made for a working pressure of 70 lb. 
per square inch. 

The engines of both the Boadicea and Bacchante 
have proved very successful and in Tables Nos. I. and 
IT. annexed, are given the results of some interesting 

Tabs.E No. I.—Showing Results of Trials of the Engines 
of H.M.S. ‘* Boadicea,” carried out in 1876. 


Boiler 







=) 
a. 











1 45 

214 8. 1 ¢ » 

3 2 33.8 572.4 9} above 

4 37 412.6 1145.3 29.5 ,, ent off J 
5 61 1068.4 2430.4 45.3 ,, » 8 
6 70} 1874.63 3670.08 54 ,, » 4 
7 75.36 3194.03 5640.85 66 ,, fullsteam 





No. IL.—Showing Rests of Trials of the Engines 








of H.M.S. ‘* Bacchante,” carried out in 1877. 
etiak [ksh | 8 gs 2 
g 22°8OD & x z< 
Ss Bbed fee a. | 8 
2 =8 i) Bie = 5 ao 
S| ¢= a: S55 Se 
Sa. a = a“ 5° 
Ib. 1b. in. lb. per sq. in. 
1 3 40 2 360.4 254 614.4 8.3 above. 
2 48 .. | 45 28.12 1249 1051.1 2300.1 43.5 ,, 
3 49 56 53 «428.37 1389 1272.0 2661 51 +, Steam 
cut off 4 
4 55 68 65 28.37 1838 1563.4 3401.4 60.9 ,, steam 
cut off 4 
5 61 71 67 28.87 | 2105.0 1775.1 3880 62 , Steam 
cut off 4 
6 73.138 70 64 26.5 2467.5 2812.73 5280.23 60 9 full 
steam 
7 73.36 70 65 26.75 2441.43 2990.95 5432.38 61.8 ,, full 
steam 


Tasi_e No. III.—Showing Results of Oficial Trial of 
H.M.S ** Bacchante” made in August, 1879. 


One-Third 


Full Power. | Half Power. Power 





Steam in boilers 70 Ib. 69.5 Ib. 
Vacuum, forward 26.62 in. 26.87 in. 
f 26.62 ,, 26.25 4, 


‘a aft as 
Revolutions per mi- 
nute .. ee ee 
Mean effective pres- 
sure in high-pres- 
sure cylinder ; 
Mean effective pres- 
sure in low-pressure 
cylinder... es 
Totalindicated horse 
power te 
Speed of vessel; 
knots per hour 


76.01 rev. 66.36 rev. 54.13 rev. 


30.425 Ib. 29.10 Ib. 20.3 Ib. 


12.512 1b. 7.825 Ib. 4.65 Ib. 


5412.3 HP. 3633.4 HP. 1926.5 HP. 


15.061 knots 13,633 knots 11.6)3knots. 
trials made with them in the years 1876 and 1877 re- 
spectively. It will be noted that in the case of the 
trials of the Boadicea the minimum power at which 
the engines were worked was but ~; of the maximum. 
We also give in Table No. III., annexed, the results of 
the official trials of H.M.S. Bacchante made in August, 
1879. It will be remembered that the Bacchante was 
selected by the Admiralty as the vessel to which the 
Royal Princes should be attached, and during her two 
years’ cruise round the world with the princes on board 
she traversed a distance of 54,966 knots, of which dis- 
tance 28,716 knots were made under sail and 26,250 
knots under steam. During this cruise the total 
quantity of coal consumed was 5615 tons, of which 
742 tons were expended in distilling 5197 tons of water, 
leaving 4878 to be consumed in driving the engines. 
During the cruise the coal consumption per indicated 
horse-power per hour—when working at full power— 
was slightly over 2 lb., while it sometimes fell as low 
as 1.8lb. On the return of the Bacchante from her 
lengthened cruise, the stopping, starting, and revers- 
ing gear of her engines, and also her boilers, were all 
in excellent condition. 





THE SYDNEY TRAMWAYS. 
To THE Epiror OF ENGINEERING. 

Srr,—There are some points in your article of June 18 
on the Sydney Tramways which it might be of interest to 
elucidate. 

I happen to have made some study of the matter when 
in Sydney last November, and am thus able to bring 
recent personal observation to bear. You say, ‘‘ Apart 
from the fundamental error of making tramways where 
they are unsuitable,” &c. 

There are no tramways made where unsuitable. The 
fundamental error is rather that the system is not suffi- 





ciently developed. Every line now constructed might 
have been made to pay even on the large capital em- 
ployed. You say, “Of the 25 miles completed which 
with the exception of less than nine miles are laid with 
only a single line.” This is an error; the fact being that 
only nine miles out of the 25 miles are single tracks, the 
rest being all double tracks. 

Passing to the haulage expenses, 22d. per train mile 
seems an absurdly high charge, but the working hours of 
allthe tram lines are roughly from 6 a.m. to 11 p.m., or 
seventeen working hours. As the eight hours’ system 
is in force in Sydney, double shifts of men are necessary. 

An engine driver’s wages are from lls. to 133.3 a 
stoker’s from 6s. 6d. to 8s. ; skilled labourers in the shop 
earn up to 13s.—all per diem. 

There are only about 68 working engines, and on some 
days as many as 56 of these are on service, running on 
execrable roads covered with mud or dust. The amount of 
hurry and constant expensive nightwork in the repairing | 
sheds may be imagined. As a result the wages account | 
for haulage amounted in 1883 to roughly 60,000/., or say 
15d. per train-mile. The account for fuel, &c., after this | 
appears insignificant, being only 4d. per train-mile ; still | 
I annex the amount of stores actually consumed by one of | 
the latest Baldwin engines. Thisisa fair average specimen | 
rather favourable than otherwise. These expenses cannot | 
be reduced by the present authorities without a large ex- | 


penditure on capital account. | 
Numbers of Miles run and Stores used by Baldwin Motor | 











57, Four Wheels 2 ft. 11 in. in Diameter, Outside Cy- | 
linders 10 in. in Diameter 14 in. Stroke. 








So BT | 
No. 57. Total for | 
—_ Three | 
s 
May. June. July. ee | 
- — ———— | 
mils. chs. mils. chs, mils. chs. miles. | 
Mileage run 2278 30 2241 8 | 1426 57 5945 } 
tons cwt. tonscwt. tonsewt. tons cwt. | 
Coke used 28 114; 25 13 18 10 72 144 | 
Axle oil .. 434 pints 296 pints 271 pints 1054 pints | 
Tallow 61 Ib. 56 Ib. 384$1b. 155} Ib, 
Waste " ae es] Sigs mw YS 39 ,, 
Coke used per mile . .. 29 , 
Miles run to 1 pint of mils. chs, mils. chs. | 
oil _ = ne 57 5 17 





As to permanent way, a 41 1b. steel Vignolles rail | 
would be quite sufficiently strong for nearly all the roads 
with the present traffic, if the section of rail and the 
fastenings were good, which they are not, owing to the 
manner in which the guard-rail is attached. This guard- 
rail is fitted on all the tracks, with trifling exceptions, and | 
not at intervals only, as you infer. 

The seemingly unnecessary weight of rolling stock is | 
also capable of some explanation. An average car weighs | 
43 tons; many weigh over7 tons. A train is usually two | 
cars drawn by an engine of 14 tons. The cars are built | 
thus strongly because they often have to carry as many | 
passengers as can hang on inside or outside, say on race- | 
days, 150 passengers, or nine tons, on the short-based | 
tramear. Thisis hard on cars. There are no police regu- | 
lations and no gates on the cars. The authorities think | 
this pays. Some passengers are sure it does, as there 
but one conductor and many means of exit. | 

As to the danger to the public it is certainly not so} 
great as might be inferred from your remarks. A large | 
number (30 to 40) of men are kept in continual activity | 
at street crossings with red flags. The overcrowding and 
rushing for seats is of course fruitful in accidents, and | 
naturally aGovernment department has to pay heavily in | 
a land of universal suffrage. 


It is only the extreme care 
of the road officials which prevents numerous casualties, 
as the public does not take care of itself. It is only the 
fear of the steam which prevents them riding on the 
engine buffers. 

Whatever mistakes have been made—and similar errors 
were made in this country ten years ago—the present 
advisers of the Government have to deal with the facts as 
they stand. They are well aware of the difficulties they 
have to encounter and—they have raised the fares. 

T am, Sir, yours faithfully, 
ARTHUR N, 
6, Westminster Chambers, S.W. 


| 
| 
| 


LOWAN, 








TRANSPORTATION OF PETROLEUM. 
To THE EpiIToR OF ENGINEERING. 

Sir,—Referring to your issue of September 25, in the 
account of the proceedings of Section G of the British 
Association, and the discussion following the paper on the 
** American System of Oil Pipe Lines,” I am reported as 
saying that ‘‘ there were many points I would have modi- 
fied in the work I frequently had to design so far as 
scientific or theoretical engineering was concerned,” Kc. ; 
and further, ‘‘that I had seen pieces of wood from 18 in. 
to 2ft. long brought through the pipes.” 

As stated in my paper, the engines in question were 
designed and constructed by Henry R. Worthington, of 
New York, and I had no hand either in the design or 
construction of the same. As a matter of fact, at the 
time referred to I had no connection in any way with the 
aforesaid firm. 

As to the second point, I said that Mr. J. H. Snow, 
general superintendent of the lines in question, had in- 
formed me that he had seen pieces of wood brought 
through, &c. 

3y kindly correcting your report you will greatly oblige, 

Yours truly, 
J. H. Harris, 

114, Queen Victoria-street, London, E.C, 





September 30, 188%, 
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RAILWAY BRAKES. 

To THE Eprror oF ENGINEERING. 

Sir,—I have read some remarks made by Mr. Clement 
E. Stretton on the subject of the ‘“‘Continuous Brakes 
Return,” and have noticed how he makes an analysis of 
and how in his opinion he considers the returns should 
enumerate, firstly, ‘failure under cases of emergency ;” 
secondly, ‘‘failure under ordinary circumstances -” 
thirdly, ‘‘ cases of delay.” i 

With reference to the second clause. Whatis the mean- 
ing of “ordinary circumstances?’ Does it mean burst 
hose, pulling up trains on certain dangerous parts of the 
line when not wanted? Does it mean the extensive re. 
newal of certain classes of brakes where on certain lines it is 
reported that some thousands of hose have to be renewed 
yearly because of their being subjected to a pressure that 
deteriorates the material and consequently must be a 
grave defect ? 

Is the writer of this letter perfectly unprejudiced in his 
views in bringing forward this second clause ? 

If he is, would it not be well if he would let the public 
know his interpretation of this clause ? 

To my mind there is no limit to what this could be ex. 
tended to, and it isa mistake to alter Board of Trade 
forms without having some very clear and definite reason, 

am, yours obediently, 
Henry Prince, M.S. A, 

Long Ditton, Surrey, September 28, 1885. 


To THE EpITor oF ENGINEERING. 

Sir,—I have recently read the remarks by Mr. C. F. 
Stretton in your paper upon the subject of the Board of 
Trade returns as to the working of continuous brakes 
upon the various railway systems, and with several other 
persons have noticed how these returns have been altered 
from time to time, and how incorrect they are with refer- 
ence to the description or statement of the brakes used— 
for instance, the brake in use upon the Great Western 
and Midland Railways is returned or stated to be the 
Sanders and Bolitho system. 

The Sanders and Bolitho system, I am informed, is not 
in use upon the Great Western Railway, and the system 


| used by the Midland Railway I know is the invention of 
| Mr. Clayton. 


This brake has been taken up by the 
Vacuum Brake Company, and, I think, considerably im- 
proved, and the system, in conjunction with the universal 
coupling for the hose pipes, is that now generally being 
adopted. 

In the returns mention is also made of Smith’s auto- 
matic vacuum brake as being in use upon the London 
and South-Western Railway. This is, I think, erroneous, 
as I am not aware of a Smith’s automatic vacuum brake 
ever having been working in England. The brake that 
company uses is that supplied by the Vacuum Brake 
Company, which company, I notice, has been recently 
awarded a gold medal for the *‘ vacuum continuous auto- 
matic brake with universal coupling.” 

The automatic vacuum brake has now passed com- 
pletely beyond the experimental stage, as proved by actual 
results recorded in ie continuous brake returns, and 
testified to by its adoption as the standard system upon 
the leading trunk lines. 

I remain, Sir, yours truly, 
G. MITCHELL. 

116, High-street, Eton, September 28, 1885, 


COMPOUND LOCOMOTIVES. 
To THE Epitor OF ENGINEERING. 

Srr,—If you will allow me I should like to make a few 
further remarks on this subject, more especially in regard 
to the ideas promulgated by ‘‘ Observer” in your last issue. 

Speaking of Mr. Webb’s engine, ‘‘ Observer” remarks thi t 
there is no saving in dispensing with coupling rods beyond 
that due to the friction of the crank-pins, and he sustains 
this proposition by stating that the friction of a coupled 
engine due to unequal diameters of the two pairs of wheels 
must exist also in Mr. Webb’s engine, because the revolu- 
tions of the two pairs must be isochronous. What are we to 
understand by this? Does ‘‘ Observer” really imagine 
that it is essential in a compound engine thus constructed 
that the number of piston strokes must be identical 
in all the cylinders? He evidently is of this opinion, 
for a few lines further on he says that, owing to 
the likeiihood of the high-pressure wheels soon becoming 
smaller in diameter than the low-pressure wheels, 
‘tread friction” must result. He evidently believes that 
because it is apparently intended that the two pairs of 
wheels shall rotate isochronously, they will be so obliging 
as to do this and allow the steam distribution to be 
exactly what theory would demand. He forgets that 
there are two high-pressure cylinders, and that no advan- 
tage would thus accrue, supposing even that any benefit 
would arise if one high-pressure cylinder alone was em- 
ployed. ‘‘Observer” should know that the receiver 
space of the pipes, &c., is intended to eliminate the fault 
which troubles him. Mr. Webb’s arrangement does en- 
tirely obviate all tread friction due to coupling rods, and 
to this extent is deserving of all credit. 

Whilst upon this subject may not the question of coup- 
ling rods receive some attention, which it has long 
appeared to me to require? Assuming, for argument’s 
sake, a coupled engine upon a straight piece of track, and 
assuming also that the engine, as a machine, is theoreti- 
cally perfect, by which [ would imply that the four 
coupled wheels are identical in diameter, the coupling 
rods of exact length, and that there exists no slackness 
whatever in bearings or axle-box guides; is it not a fact 
that as soon as the main drivers commence to revolve under 
the influence of steam, the whole machine will commence 
to move forward, carrying with it the coupled drivers which 
would revolve owing to their contact with the rails, and 
would carry round with them their respective coupling 
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rod ends, the other ends being of course carried round in 
exactly similar circles by the pins of the main drivers ? 
Under those circumstances it 1s evident that the rods 
being under no initial strain would communicate no pull 
from the main to the coupled wheels, because these latter 
would roll forward at exactly the same speed as the 
former. It is thus apparent that in an engine not theo- 
retically perfect, the same action must be established 
after a few revolutions, and hence no work can be per- 
formed by the coupling rods, excepting under the supposi- 
tion that some slip of the main wheels must occur. When 
slip does thus occur there is a transmission of power 
through the rods be the slip ever so slight. Without it 
coupling cannot be of service, and when it is of service it 
is at the expense of the tread friction due to slipping. It 
appears probable that all engines slip somewhat, and that 
coupling reduces this at the expense of much friction and 
binding, and loss of freedom in running, and though it is 
desirable in heavy gradients to have the extra adhesion 
due to the weight on the coupled wheels, any device to 
obtain this without rods ought to have proper trial. It is 
not an easy matter to build a successful locomotive differ- 
ing much from existing types, and after the criticism of 
Mr. Webb’s attempt even fewer may be tempted to try. 

~ Nevertheless, it is impossible not to feel that with the 
excellent work being performed daily and regularly by 
engines with a pair of 17 in. or 18 in, cylinders, it is strange 
that no explanation is forthcoming of the necessity for the 
equivalent of a pair of 21} in.in diameter. The large Ameri- 
can * Consolidation” engines, with four pairs coupled, 
have cylinders of 20in. only, and have fireboxes 9 ft. 11 in. 
long to supply them. With the experience gained from 
the little test engine mentioned by ‘‘ Argus” on the 
Ashby line, it is incomprehensible that the beneficial 
effects of a reduced cylinder capacity were not better 
appreciated. : ; ; 

It would be worth while trying the experiment of 
running the ‘* Dreadnought” with her 175 lb. pressure 
with the low-pressure cylinder disconnected. We should 
then see how a large engine performed with a pair of 14 in. 
cylinders under a high pressure, and this would help to 
forward the compound system on a rational basis. Like 
“ Argus,” I think I can see the road to successful com- 
pounding, but it is easier to think than to perform, as no 
doubt Mr. Webb now realises, and the next man who 
attempts the problem must not be too sure. 

Yours very truly, 
Wy. H. Boorn. 

Manchester, September 28, 1885. 


To THE Epitor OF ENGINEERING. 
S1r,—Could any of your correspondents furnish indi- 
cator diagrams, at different speeds, of the high and low- 
pressure cylinders of these locomotives or other quick 
piston speed compound engines’ 
These diagrams would throw some light on the very im- 
portant point raised by Mr. Hunt in your last issue. 
Yours obediently, 
Keighley, September 30, 1885. F. Lister. 
To THE EDITOR OF ENGINEERING. 
Sir,—Having noticed some letters in your last issue of 
ENGINEERING respecting compound locomotives, and more 
especially the one by Mr. Hunt, of Manchester, where 
he asks for information respecting the system of com- 
pounding, I may say that I have had some twenty or 
more years’ experience in that branch in various kinds of 
steam engines, and my candid opinion is that all com- 
wound engines, of whatever type, must have the high and 
sae. pistons to work simultaneously and together, 
or they may work in opposite directions, and I find that 
the best proportion of cylinder is three to one, or there- 
about. The slide valve shall have }in. lap and } in. lead, 
and the low-pressure no lap at all, only just covered ; and 
by working both cylinders with one ported slide valve 
the low-pressure part of the valve would be Zin. open at 
the centre. The engine would have more starting power 
at any portion of the stroke than most of the locomotives 
now at work, especially where a large amount of lap is 
used. The working of the high and low-pressure pistons 
on cranks at right angles are only semi-compound engines, 
and very liable to accident. 
I am, Sir, yours most respectfully, 
Henry Harrison, 
44, North-road, Longsight, Manchester. 
September 30, 1885. 





LOCOMOTIVE CRANK AXLES. 
To THE EpiTor oF ENGINEERING. 

Sir,—I am glad to see that Mr. George Brown in your 
issue of last week, page 310, directs attention to the very 
= jae subject of the breaking of locomotive driving 
axles, 

When it is remembered that during the year 1883 no 
less than one in every sixteen driving axles in use were 
either broken or condemned, and that each of these de- 
fective axles was liable to produce a disaster similar to 
that at Penistone, the importance of the matter becomes 
apparent and is certainly a serious one for reflection. 

Out of 12,943 crank axles in use during 1883, 70 were 
broken in running with passenger trains, 108 were broken 
in running with goods trains, and 680 were taken out in 
the shops defective. Out of 1905 straight driving axles, 
10 were broken when running with passenger trains, 19 
when running with goods trains, and 24 were taken out in 
the shops defective. Therefore, of a total of 14,848 driv- 
ing axles, 80 broke with passenger trains, 127 with goods 
trains, and 704 were taken out after detection of flaws. 

When an engine is running at high speed there is a greater 
or less amount of oscillation; this is kept in check by the 
flanges of the wheel, and great strain is put on the axles. 
Points and crossings are generally laid to gauge or even 





tight, and it frequently happens that the flanges of the 
wheels are thus pinched, and it will be at once seen that 
this action must exert an enormous force upon the axle 
by the tendency to bend it upward in the middle. This 
force is of course greatly increased by the size of the 
wheel, as the leverage or length of the spokes is greater. 
The writer is of opinion that the strains which increase 
growing flaws, and ultimately end in fracture, are ina 
very great measure due to the force communicated to the 
axle by the wheels and flanges, he therefore gave this ques- 
tion of side thrust very careful attention when preparing 
areport on the subject for the Amalgamated Society of 
Railway Servants, and advocated the plan of turning 
the driving wheel flanges thinner than the others, in 
order to avoid the pinching action and side shocks as far 
as possible. The question mentioned by Mr. Brown 
‘*how to strengthen axles at their known weak points” is 
one that has engaged much attention. The writer having 
obtained all available details of failures from the various 
companies had some experiments made and also witnessed 
others, the result being that it appears that when a crank- 
web breaks nearly or quite straight across, the hoops are 
of the greatest use in holding the crank together; but on 
the other hand, when the fracture occurs in a slanting 
direction, the hoop is not only rendered of no value, but 
it even tends by its tightness to force the broken parts out 
of the required position. The hooping of a crank prac- 
tically lengthens it about 2 in., and there are very many 
engines running in which hoops cannut possibly be em- 
ployed in consequence of there being no available space 
between the crank and the underside of the boiler. 

To overcome the above-mentioned difficulties the writer 
designed and applied for a patent (No. 10,556) for an im- 
proved method of strengthening the webs or throws of 
cranks. The crank having been manufactured in the 
usual manner, the improvement consists in drilling two 
holes, of about 2 in. in diameter, through the length of 
the webs ; a bolt, pin, or screw is then passed through the 
said holes. Each bolt should be made of steel having a 
tensile strength of not less than 40 tons per square inch, 
and can be either screwed into the web or made a driving 
fit and forced in by any desired hydraulic pressure, and 
afterwards secured by a nut; the object being to 
strengthen the crank when sound and working, and in 
case of fracture or breakage to hold the portions of the 
web in place in such manner that the wheels of a locomo- 
tive engine would be prevented from leaving the rails, 
and thus give time for the engine-driver to bring his train 
to rest and prevent a disaster. It may be mentioned that 
some experiments have been conducted by and for the 
writer which show that the advantages anticipated are 
actually obtainable in practice, and a similar bolt through 
the straight portions of crank axles, and through straight 
axles, also gives good results. 

I trust that Mr. Brown or other correspondent will ex- 
press their views upon the question of iron or steel for loco- 
motive cranks. The following Table compiled from the 
Board of Trade returns shows the total number of driving 
axles which have broken when running during the past 
44 years, together with the average mileage. 


Year 1881. 262 crank or driving axles failed. 
177 were made of iron. 
85 oa »» steel. 
Average mileage of 167 iron axles = 197,574 miles, 
me -e 80 steel axles = 181,842 
Year 1882. 242 cases. 
156 were made of iron. 
GS sy, etek 
Average mileage of 150 iron axles = 206,857 miles. 
a a 83 steel axles = 192,453 
Year 1883. 247 cases. 
173 were made of iron. 
7 ae steel. 
Average mileage of 171 iron axles = 213,719 miles, 
2 PA 72 steel axles = 199,741 _,, 
Year 1884. 200 cases, 
138 were made of iron. 
62 PF » _ Steel. 
Average mileage of 135 iron axles = 216,333 miles. 
= = 59 steel axles = 173,287 
Six months, 1885. 86 cases. 
66 were made of iron. 
20 ‘i »» Steel. 
Average mileage of 66 iron axles = 222,569 miles. 
- “ 20 steel axles = 202,715 __,, 
These figures again prove, as upon former occasions, 
that there are more failures of iron, but yet they runa 
much higher mileage than steel before the failure occurs. 
I an, Sir, yours faithfully, 
CLEMENT E. STRETTON. 
Hon. Mem. A. Soc. Ry. Servants. 
40, Saxe-Coburg-street, Leicester, Sept. 26, 1885. 
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RAILWAY SIGNAL LIGHTS. 
To THE EDITOR OF ENGINEERING. 

Sir,—It has been found necessary to distinguish stop 
signals from distant signals by daylight by means of fork- 
ing the ends of distant signal arms, 

A distinction that can be observed by night is, however, 
of much greater importance and could be very simply 
made by reversing green lights for use only in distant 
signals and red lights for use only in stop signals. 

A distant signal when on would then show a green light, 
and mean to an engine driver or guard that the corre- 
sponding stop signal was on and the line biocked thereat. 

Blue lights could be used for the on lights of ground 
discs in station yards and sidings. 

If this system was adopted a red light would convey to 
an engine driver the simple direction to do all he could to 
stop before reaching it, and would not, as at present, have 
two very different meanings, according as it is on a distant 
signal or on a stop signal, 





While the line is clear a distinction between distant and 
stop signals is of comparatively little importance, so that 
both classes of signals could show white lights when “‘ off.” 

Yours truly, 
Athlone, September, 1885. A. Hamitton-SMYTHE. 








A CURIOUS ELECTRO-CHEMICAL 
PHENOMENON. 
ToTHE Epitor OF ENGINEERING. 

Srr,—The writer uses for the microscopic and analytical 
work in his laboratory an electric incandescent (hair fila- 
ment) lamp of 5.2 volts ; the necessary electric energy is ob- 
tained from a four-cell battery, constituted as shown in 
sketch. 

The porous cell contains a coiled piece of zinc, which 
presents a considerable surface to the very dilute sul- 
phuric acid, a few drops of SO, added to the water in the 
porous pot is all that is required. The vessel is to be 
filled with one part SO, to ten parts saturated solution of 
bichromate of potash (Kj Cr O,Cr O,), and with broken 
pieces of electric arc carbons. This battery is not ex- 
pensive, and is very effective and fairly constant. Care 
must be taken not to acidulate the water in the porous 
pot too much, otherwise the intense electric action will 
destroy the porous pots in a very short time. 
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On examining one of the cells the other day it was 
noticed that at each of the terminals or ends of the broken 
pieces of carbons there was one or more beautifully formed 
six-sided prismoidal crystals, almost black in colour, but 
when held between a ray of light giving a beautiful 
carmine colour inclined to purple; part of the crystals 
when exposed to the air became covered with a light 
purplish film. It would be interesting to know if this in- 
teresting phenomenon has been noticed by others. The 
only explanation that the writer can give is this, the 
porous cell .was ‘slightly cracked, and the acidulated 
water may have been mixed with the bichromate solution, 
forming crystals having this formula, KC,;2SO,+12 Aq; 
but why they should be attached to the ends of the pencil 
pieces of carbon is not so clear. 

B. H. THWAITE. 








TRIPLE-EXPANSION MARINE ENGINES. 
To THE EpITOR OF ENGINEERING. 

S1r,—In your issue of August 11, 1885, you give a de- 
scription of triple-expansion marine engine, built by the 
Goss Marine Engine Works, of Bath, Maine, and infer 
that this is the first marine engine of that type builtin 
the United States. 

We constructed early in 1883, for s.s. Balaena, a steam 
whaler, our fortieth marine engine. This was a triple- 
expansion marine engine, with three cranks at 120deg., 
having cylinders 12 in., 20 in., and 32 in. in diameter re- 
spectively, by 24 in. stroke. 

For economy of space fore and aft, the valves of this 
engine were arranged on the port side of cylinders, and 
were fitted with the Walschaerts valve motion, which is 
described in your paper of December 14, 1866. The 
high pressure and intermediate cylinders were fitted with 
piston valves, and the low-pressure cylinders had slide 
valves. 

The boiler was of the cylindrical return tubular type 
9 ft. in diameter by 10 ft. long, designed for a working 
pressure of 130 1b. per square inch. The s.s. Balaena is 
now in the Arctic on her third season and has proved a 
very economical vessel. 

Very respectfully, 
Tue Rispon [ron AND LocomMoTIVE Works, 
By L. R. Mzap, Secretary. 
San Francisco, Cal., September 12, 1885. 








WatTER SupPty IN VicTortA.—From reports presented 
to the Victorian Central Board of Health it appears that 
typhoid fever is very prevalent in different parts of Vic- 
toria. Dr. Rose, a member of the Board, suggested that 
an examination should be made by a competent analyst 
of the water supplies to the principal towns of the colony. 


| Mr. Newbery asserted that when the Yan Yean water, 


with which Melbourne is supplied, was mixed with sugar, 
vinous fermentation set in, and it was apparent that the 
water was free from offensive matter. With all the other 
samples of water submitted, however, the application of 
sugar resulted in putrefactive decay setting in, and this 
demonstrated the previous existence of putrefaction. 
Water running along the Moorabool Valley became almost 
solid when sugar and phosphate of soda were applied to it, 
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COMPOUND LOCOMOTIVES. 

IN our number of August 28th there appeared a 
letter signed ‘‘ Brazilian,” asking for some data as 
to the working of compound locomotives, and this 
inquiry has led to our receiving a number of com- 
munications which have appeared in recent issues 





of this journal, and in which somewhat strong views 


have been expressed as to the merits and demerits 
of compound locomotives in general, and in par- 
ticular of the type which Mr. Webb has intro- 
duced on the London and North-Western Railway. 
The discussion is evidently as yet by no means 
over, and we have no wish to close it prematurely 
—on the contrary, we consider that there are many 
points connected with the compounding of locomo- 
tives on which the free expression of opinion would 
be useful—but it has, we think, reached a stage 
when some comment on our part is desirable. 

And here, in the first place, we may, before deal- 
ing seriously with the compound v. non-compound 
question, clear up certain misunderstandings which 
appear to have arisen respecting Mr. Webb's 
engines. In our issue of September 4, a corre- 
spondent, ‘‘ Traveller,” referred to the failures of 
three of the compounds within a week while run- 
ning down the Shap incline. The coincidence of 
three engines of the same class failing at the same 
place within a few,days was certainly one calcu- 
lated to attract attention, but the matter turns out 
to be very readily explicable. Each of the failures 
referred to was due to the fracture of a high-pres- 
sure valve spindle, this in its turn being caused by 
the want of sufticient clearance in certain parts of 
the valve gear. At ordinary speeds the clearance 
was, it appears, suflicient, but down the Shap in- 
cline the trains run—as all travellers on the line 
well know—at more than ordinary speeds, and 
under these circumstances a ‘‘ knock” was caused 
which resulted in the fractures above mentioned. 
The failure was thus due simply to an error of 
judgment in the drawing office, and had nothing 
whatever to do with the compound system; as 
soon as the cause was discovered it was remedied, 
and so far as the present discussion is concerned it 
may be dismissed as if it had never occurred. 

The next misapprehension we have to refer to is 





expressed in the letter of ‘* Observer,” which 
appeared on page 310 of our last issue. In this 


letter our correspondent says: ‘‘ The friction due 
‘* to the difference in length of the paths travelled 
‘* by the wheels on curved lines, or to any dif- 
‘* ference in the diameter of the two sets of coupled 
‘* wheels as the result of wear, remains the same 
‘* with the Webb system as with the ordinary 
** coupled engine ; and necessarily so, as the revo- 
‘lutions of the two sets of driving wheels must be 
‘* isochronous.” The statement we have here 
italicised is an error, it being one of the promi- 
nent features of the Webb system of compound- 
ing that it allows each pair of driven wheels to be 
entirely independent of the other. In fact there 
is no reason, beyond that of convenience in the 
general design of the engine, why the two pairs 
of driven wheels should be even approximately 
the same diameter; all that is necessary is 
that in fixing the diameter of the low-pressure 
cylinder the difference in diameter (if any) of 
the two pairs of driven wheels should be taken 
into account so as to secure the desired relative 
volumes swept through in a given time by the high 
and low-pressure pistons. For instance, in Mr. 
Webb’s latest engines the driven wheels are 6 ft. 
3 in. in diameter and the cylinders are two high- 
pressures each 14. in. in diameter and one low-pres- 
sure 30 in. in diameter. In this case the strokes 
of the pistons and the diameters of the driven 
wheels being the same, the ratio of volume is as 
14° x2: 30°, or as 1: 2.3. If, however, the 
wheels driven by the low-pressure cylinder were 
reduced to 5 ft. in diameter, all that would be 
necessary would be to reduce the diameter of the 


. 302 x 60 __ 0 ga; 
low-pressure cylinder to Py i 0 — 26.83 in., to 
io 


secure precisely the same result. 

Turning now to the broader features of the dis- 
cussion which has taken place in our pages, we 
think that the chief questions at issue between our 
correspondents may be fairly stated as, first, can or 
cannot the compound system be advantageously 
applied to locomotives? and, second, if the reply of 
the first question be in the affirmative, is the 
Mallet or the Webb system the preferable one to 
adopt ? 

Now, in attempting to reply to the first of these 
questions, it is desirable to define clearly what ad- 
vantages are aimed at in adopting the compound 
system. One of the first of these advantages which 
naturally suggests itself is economy of fuel, and 
with some of our correspondents the question as to 
whether this econony is or is not realised by com- 





pounding, appears to be regarded as the chief thing 
to be settled. So far as the discussion in our pages 
has already gone, however, few definite facts have 
beenadvanced bearing on this matter, and we fearthat 
some of our correspondents scarcely regard it from 
the proper standpoint. We many years ago pointed 
out in this journal* that, as far as the value of 
economy of fuel is concerned, a locomotive occu- 
pies a position differing widely from a stationary, 
and still more widely froma marine engine. Taking 
the distances traversed by their respective pistons 
as a basis of comparison, the annual work of a loco- 
motive will average about but one-third of that of 
a mill engine, or in considering the importance of 
consumption of fuel, it will be in much the same 
position as a mill engine working but one-third of 
its time. Of course the number of miles run per 
annum by locomotives vary considerably on different 
lines and on different classes of work, while there 
is also in different districts an important difference 
in the cost of fuel, but speaking broadly, it may be 
said that the money value of a saving of 1lb. of 
coal per mile by a locomotive will average well 
under 10/. per annum. It will thus be seen 
that even a saving of 3lb. of coal per mile, or 
say roughly, a saving of 10 per cent. on an average 
passenger engine consumption, would give under 
30/.—and in very many cases under 20/.—as the 
annual saving available to yield a profit after paying 
interest and depreciation on any extra cost re- 
quired to earn this saving, and extra expenditure 
on maintenance, if any. 

Bearing these facts in mind, it is evident that 
if economy of fuel alone was regarded as the great 
object of compounding locomotives, the margin of 
monetary gain would be a very narrow one ; but it 
is necessary to take a much broader view of the 
question. There can be no doubt that locomotive 
engineers in this country are beginning to feel 
severely the limits placed ‘upon the development 
of the power of their engines. Trains keep on 
getting heavier and heavier, there is more and 
more demand for high speeds, and these con- 
ditions mean that locomotives must be in- 
creased in power, or that trains must be ran 
with two engines, an alternative which no locomo- 
tive superintendent can regard with equanimity. 
But while these extra demands are made upon him 
the locomotive designer is as strictly limited as 
ever in the width to which his machinery may 
extend, nor is there any likelihood of loading 
gauges being altered. Lengthwise, it is true, a 
locomotive may be increased if desired, but in- 
crease of length is of comparatively little value, and 
transversely every available inch has been absorbed 
long ago. And here we may remark that in this 
matter of width the English locomotive engineer is 
far worse off than his Continental and American 
brethren.’ Of course, if we except Russia, the 
distance between rails on all the chief lines of the 
Continent and the United States is the same as 
here, but outside the rails much more space is avail- 
able, the distances from rails to platforms being 
larger, and the widths of loading gauges above plat- 
form level materially greater than in this country. 

Under these circumstances any economy of steam 
consumption due to the employment of the com- 
pound system has an importance which is not mea- 
surable by the mere money value of the coal saving. 
If a compound engine will use 10 per cent. less steam 
per horse-power than a non-compound, it means 
practically an increase of 10 per cent. in the power 
of a given boiler, a matter of no small importance, 
and a gain in fact which under certain circum- 
stances far outweighs any probable saving in cost 
of fuel. 

But, will say many of our readers, can this 
assumed 10 per cent. of saving in the quantity of 
steam used reaily be attained by compounding a 
locomotive? We think it can, and under certain 
conditions even a larger saving due not to com- 
pounding directly but to altered conditions of work- 
ing, which compounding renders practicable. In 
expressing this opinion we by no means overlook 
the facts that there is a material difference between 
condensing and non-condensing compound engines, 
and that the conditions under which a _loco- 
motive is worked, the great variations in the 
power required, &c., are not those calculated to 
fully develop the advantages of the compound 
system. As regards the economy of non-condensing 


| compounds we have—as one of our correspondents, 


Mr. Halpin, has pointed out—the results obtained 





* Vide ENGINEERING, Vol. xii., page 125, 
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by agriculturist engineers to guide us in forming 


an opinion, while these results also at once suggest 


what may be regarded as an important feature of | 


the compound system, namely, the facilities it 
atfords for employing increased steam pressures, 


and thus securing an extra economy in that way. | 


Thirty years ago the pressure of steam employed 
in locomotives generally ranged between 90 1b. and 
120 lb. per square inch, while during the successive 
ten to twelve years pressures of 140 Ib. to 160 Ib. 
were reached. Since that time, or say during the 
last eighteen years or so, there has practically been 


no general advance in the maximum locomotive | 


boiler pressures, although as old engines became 


obsolete the average pressure in use has of course | 


increased. That the maximum pressures have not 
increased has not been due to any difficulties con- 


nected with the boiler—for there is no difticulty | 


in making a locomotive boiler tit for a regular 
working pressure of 200 1b. or higher if required— 
but it appears to have been generally felt that with 


any material increase of pressure the troubles | 


arising from wear and tear of slide valves, and 


piston leakages, would outweigh any gain in steam | 
So soon as the compound system is| 


economy. 
adopted, however, this state of affairs is entirely 


altered, and the locomotive engineer is left free to | 
adopt materially increased pressures and secure the | 


economy attendant thereon without encountering 


the drawbacks which such pressures would entail in | 


a non-compound engine. As we have seen, Mr. 
Webb has, in his last compounds, increased the 
boiler pressure to 175 Ib. per square inch, and we 
shall be much surprised if he stops at this limit. 

So far we have been dealing with the compound 
system from one point of view only, namely, that of 
steam economy; but this is by no means the only 
aspect in which it has to be regarded. Expense of 
maintenance is in the case of a locomotive even 


more important than fuel economy, and the bearing | 
of the compound system on this question of mainten- | 
We have | 


ance is a thing to be carefully considered. 
already alluded to the manner in which the locomo- 
tive designer of the present day is hampered from 


want of room, and his difficulties in this respect refer | 


quite as much to the provision of adequate bearing 
surfaces as to the obtaining of sufficient boiler power. 


If, therefore, the adoption of the compound system 


can remove these difficulties in any material degree, 
it becomes an important point in its favour. 
This brings us at once to the second question 


which we have stated above as being raised by our | 


correspondents, namely, supposing the compound- 
ing of locomotives to be desirable, which is the 


preferable system to adopt, that of M. Mallet or} 


that of Mr. Webb? And here, to prevent misap- 


prehension, we may say that by the Mallet system | 


we mean that in which one high and one low-pres- 


sure cylinder, having their pistons coupled to the | 
while by the Webb} 


same axle, are employed, 
system we mean that in which the high and low- 
pressure cylinders are employed to drive different 
axles. The Mallet system also includes an arrange- 
ment in which a pair of tandem compounds—namely, 
one high pressure and one low-pressure cylinder on 
each side of the engine, the two pistons being on 


one rod—are employed ;* this being an arrange- | 
ment which appears to us to be peculiarly fitted for | 
application to outside cylinder locomotives with a} 


single pair of driving wheels. We may also point 


out that any argument as to which system of com- | 
pounding is the better one to adopt must practically | 


be restricted to the case of engines with more than 


one pair of drivers, the Webb system having no} 


existence as far as engines with single drivers are 
concerned. 

Now it is at once evident that the Mallet system 
of compounding introduces no such modifications of 
design as will facilitate an increase in the sizes of 
the chief bearing surfaces, while (assuming the 
same piston speed) it is also evident that the mean 
strains transmitted through the piston rods of the 
two compounded cylinders must be the same as 
those on the piston rods of a pair of non-compounded 
cylinders doing the same work. In this system of 
compounding, therefore, the only relief afforded to 
the bearing surfaces of the axles, axle-boxes, &c., 
is that with a given mean strain throughout the 
stroke, the maximum strain is less than it would 
be if this mean strain was obtained by the ex- 
pansion of the steam in a single cylinder. This 
in itself is no doubt an important gain, but 

* This arrangement of M. Mallet was illustrated in 
ENGINEERING, vol, xxviii., page 59, 
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it is as nothing compared with the results affordec 
iby the Webb system. By the latter system 
not only is the engine relieved of all the special 
strains and friction due to coupling—strains which 
become materially increased as tyres wear un- 
evenly—but facilities are afforded for materially 
increasing the sizes of the chief bearings, and in 


the case of an engine with two pairs of driven | 
wheels, the driving axle journals and axle-boxes | 


are subjected to but one-half the mean strain to 
which they would be exposed in an ordinary engine. 
In fact, it is, we think, impossible for any competent 
locomotive designer to examine the drawings of one 
| of Mr. Webb’s latest engines—as, for instance, the 
Dreadnought, of which we gave a two-page en- 
graving in our number for May 1 last—without 
being forcibly struck with the facilities which the 
Webb system of compounding affords for obtaining 
an engine of exceptional durability. Those of our 
readers who’ have followed the remarks which we 


will remember that the ‘‘ mechanical fitness,” if we 
may so term it, of the Webb system of compound- 
ing isa point on which we have from the first laid 
great stress, and all information which has reached 
jus as to the working of the London and North- 
| Western compounds has only strengthened us in 
our opinion. While speaking on this point we 
think we may safely say that no class of locomotive 


has ever undergone such a severe testing as that to 
which Mr. Webb has subjected his compounds. 
| page 469 of our last volume we published a Table 
| showing the mileage run by the ccmpounds on the 
| London and North-Western line up to March 31st 
|last, this statement showing a total mileage of 
| 1,869,641 miles and an average daily mileage per 
|engine of 234 miles. By the 30th of June last 


'the total mileage had increased to 2,226,112 
miles. We may add that the daily average 


running of 234 miles given in the Table above 
referred to has been very far exceeded by 
many of the engines, and altogether the figures 
show that the compounds have not been spared, 
but that, on the contrary, there has been an earnest 
desire to accumulate experience concerning them. 
| The fact that in the whole correspondence which 
has appeared in our pages the only detinite state- 
ments of failure which have been made have been 
those relating to the three fractures of valve spindles 


with which the engines have been designed. 


for the 2,226,112 miles running above mentioned 


this including thestandard addition of 1.21b. per mile 
for lighting up, although this addition is very much 


in excess of that required for engines running such | 


heavy daily mileages. We fully agree with some of 
our correspondents that precise information as to the 
relative fuel consumptions of compound and non- 
compound engines, having the same boilers and 
doing the same work, would be of very great interest 
and value, and we have no doubt that in course of 
time such information will be forthcoming. Mean- 
while we may point out that a comparison of the 
consumptions of two engines engaged on the same 
trains is of little value unless it is at the same time 


| same work. 
habit of taking a pilot for trains which the other 
would haul alone, the whole comparison is at once 
| vitiated. 

We have, so far, said nothing respecting the best 
| proportions for the high and low-pressure cylinders 
| of compound locomotives, and at the end of a long 
| article like the present it would be impossible for 
us to go thoroughly into this subject ; it is, how- 
| ever, a matter with which we hope to deal on 
ian early occasion. Meanwhile, we may point 
| out that whether or not Mr. Webb has chosen the 
| best proportions for his cylinders in no way affects 
| the value of his system of compounding, although 
| it has an important bearing on the efficiency of the 


| engines he has so far built. The question of the 


| best proportions for the cylinders of non-condensing | 


| compounds arranged as Mr. Webb’s engines are, 
|and worked with a considerable variation in the 
rates of expansion is one of very high interest, in- 
| volving some very complicated considerations, and 
|it is one which may be fully discussed with con- 
| siderable profit. As we have already stated, the 
present occasion is not one on which we can go into 
this subject in detail, but there are three points 
connected with it, on which we may say a few 


have, from time to time, published on this subject | 


ever introduced on any railway at ,home or abroad | 


On | 


on the Shap incline, speaks volumes for the care | 
As regards fuel consumption, we understand that | 


the average consumption has been 29.1]b. per mile, | 


ascertained that the engines are really doing the | 
If, for instance, one engine is in the | 
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words. The first of these is that given a means 
of adjusting the cut-off independently in both 
high and low-pressure cylinders, the ratio of 
volumes of these cylinders may be varied within 
wide limits without interfering with the power of 
equalising the power in the high and low-pressure 
engines. Secondly, it is far from being generally 
understood that in a compound engine the effect of 
making the cut-off in the high or low-pressure 
| cylinder earlier is to increase the proportion of the 
whole power developed in that cylinder. Thus sup- 
posing a compound engine be working so that half 
the power is developed in the high and half in the 
low-pressure cylinder, then if the cut-off in the 
|high-pressure cylinder be made earlier, the total 
| power developed by the engine will be reduced, but 
| the percentage of the power developed in the high- 
pressure cylinder will be increased. On the other 
| hand, if instead of the high-pressure cut-off being 
altered the low-pressure cut-off is made earlier, the 
total power developed will be unchanged (except so 
far as it may be modified by the reduction of any 
| loss between the cylinders), but the percentaye de- 
veloped in the low-pressure eylinder will become 
greater, Carrying this principle to extremities the 
steam may be expanded in the high-pressure cylinder 
| down to the discharge pressure, in which case the 
low-pressure cylinder becomes merely a portion of 
|the exhaust pipe ; or, on the other hand, the cut-off 
'in the low-pressure cylinder may be made so early 
/as to raise the receiver pressure to practically that 
in the boiler, in which case the high-pressure 
| cylinder becomes merely an extension of the steam 
pipe. We have dwelt on this point, because it is 
}one in which much misapprehension exists, even 
| amongst those who should know better. 

The third and last point to which we desire to 
refer here is that of cushioning, In non-condens- 
ing compounds this isa matter which must receive 
special attention or much trouble will be ex- 
perienced, owing to the fact that in both cylinders 
| the initial pressure is but a small multiple of the 
exhaust line pressure. The amount of cushioning, 
which would give most satisfactory results in non- 
compound engines, would in non-condensing com- 
| pounds produce cushioning pressures rising far above 
the initial pressures in both cylinders. 

In concluding this article we can only repeat 
what we said at the commencement, namely, that 
| it has been written with no desire of putting an end 
to the discussion which has been carried on in our 
pages during the past few weeks. On the contrary 
we consider that our correspondents have been deal- 
ing with an important subject which deserves the 
fullest possible discussion by all interested in 
economical railway working, and our object on the 
present occasion has been to direct special attention 
to certain broad features of the case which otherwise 
‘seemed likely to be overlooked. 


TELEPHONE AT THE ANTWERP 
EXHIBITION, 

Berore entering on a description of the extensive 
and very interesting telephone installation, which 
forms so great an attraction at the Antwerp Exhi- 
| bition, it will be useful to give a brief sketch of the 
very ingenious arrangements that make up the Van 
Rysselberghe system, by which such great improve- 
ments have been introduced into telephonic practice. 
From the earliest days of the telephone it was 
junderstood that this admirable invention would 
|render incalculable services to commerce and in- 
dustry, by adding another and more expeditious 
/means of communication than had previously been 
thought possible, but no one realised how rapidly 
| telephonic réseaus: would spring up in all populous 
| centres, and that the transmission of articulate sounds 
from any given ‘point, in all directions, would be- 
|come a necessity of business life. Still less was it 
| considered possible that telephonic communication 
would become practical from city to city, and from 
country to country, by lines already in existence. 
In laying telephone lines the use of existing tele- 
'graph posts naturally suggested itself, but early 
experiments showed that telephone and telegraph 
wires could not run in close proximity on account 
of the induction effects set up in the former, and 
which translated themselves audibly at the end of 
the line, in sounds that confused hopelessly the 
delicate and complex vibrations traversing the wire 
| whenever a message was transmitted, The pro- 
| bons which M. Van Rysselberghe addressed him- 
iself to solve, was not only how, in long distance 
| telephonic lines, to arrest the effects of induction, but 


‘THE 














Oc. 2, 1885.) 


ENGINEERING. 








to make use of the telegraphic wires themselves for 
telephonic transmission, and to do so in such a way 
ither of these uses should interfere with 
Probably before and since M. Ryssel- 
ymenced this investigation, other scien- 
voted much labour to it, but we believe 
that the whole credit of a practical solution and 
application is due to him. M. Rysselberghe 8 first 
patents on this subject were taken out in February, 
1882, and up to the present time, despite the efforts 
of numerous other inventors, no other solution 
n found than that indicated in the specifica- 
tions prepared by the eminent Belgian physicist at 
the date named. As a matter of fact nothing can 
be more simple than the fundamental principle 
on which the Van tysselberghe system reposes 
this is, that the telephone will not respond audibly 
toa current which is not abrupt in its rise and ex- 
tinction. A current which increases gradually to 
its maximum and then dies a ay, will deflect the 
diaphragm, but will not throw it into vibrations 
which are capable of transmitting themselves to the 
ear, and consequently such currents may be sent 
through a telephone without their presence becom- 
ing apparent. Therefore, if the currents used in 
telegraphing be thus modified it becomes possible 
for the two sets of signals to be sent down the 


as that ne 
the other. 
berghe con 
tists had de 


has bee 











same wire and same instruments without material 
interference, as the small currents of the telephone 
are quite incapable of affecting the ordinary in- 
struments. The graduation, which occupies only 
an inappreciable period, is obtained by introducing 
into the circuit small regulating electro-magnets, or 
by putting into the line a series of condensers, or 
if still more perfect results are desired, by combin- 
ing electro-magnets and condensers. Both these 
devices act as reservoirs of electricity, absorbing at 
the commencement of each signal a certain quantity 
of current, which they restore when the circuit is 


broken. It is worth while here to quote the words 
of M. Van Rysselberghe on this point: ‘‘An 


electro-magnet is a coil of wire wound around a soft 
iron core. When a current commences to circulate 
in such a magnet, the core becomes gradually 
magnetised, causing the absorption of a certain 
quantity of electrical energy ; on the other hand, 
when the current in the coil ceases, the core is 
gradually demagnetised, and thus gradually re- 
storing the energy absorbed when the current com- 
menced to flow. A condenser is formed by the 
superposition of sheets of paper and of tin alter- 
nately, connected so that the whole forms two 
large metallic surfaces separated by thin sheets of 
insulating material. One of these surfaces being 
connected to the telegraph line, and the other to 
earth, at each emission of current through the line, 
the condenser absorbs gradually a certain quantity 
which it gradually restores as the emission of 
current from the battery ceases.” In either case 
the effect, thus popularly explained, is the same, 
and the abruptness of the signal is reduced to such 
a point that it ceases to be audible, and further, 
not only do the electrical impulses discontinue to 
have an effect in the telephone, but they also lose 
the power to give rise by induction to currents in 
neighbouring wires, or at least the currents are too 
feeble to be noticeable. 

It will be seen that although M, Van Ryssel- 
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| berghe’s invention concerns the telephone in its 


results, yet it is applied to the telegraph lines. It 
may be used with any form of telephone and any 
description of telegraph, its merits being that it 
permits the two systems to be used on wires run- 
ning side by side upon the same posts, or upon the 
same wires even. In the latter case something 
more is required than the protection of the tele- 
phone from the constant tapping sound produced by 
the Morse key. The telegraph in its turn must 
have its secrets defended against curiosity or 
larcenous investigation, and its regular work must 
not suffer from the accidental derangement, to 
which telephones, confided as they necessarily are 
to private hands, are peculiarly subject. Here 
again the same simple means are made use of. The 
telegraph line is maintained intact and has no 
metallic communication with the telephone con- 
ductor ; between the two a condenser is placed 
connected at either side to the two wires. The 


gradual low-tension currents, suited for the Morse 
instruments and modified by their passage through 
the electro-magnets, do not transmit any audible 
effect across the dielectric, while on the other hand 
the rapid alternations from the microphone and the 
induction coil pass from one side of the condenser to 
to the telephone with the 


the other, and thence 








of M. Delarge, director of telegraphs in Belgium, 
three delegates were nominated to carry out some 
preliminary experiments. These were M. Banneux, 
engineer-in-chief in the Telegraph Department, 
M. Clement de Cazenave, engineer to the Bell Com- 
pany, and M. Frangois van Rysselberghe, and they 
were instructed to satisfy themselves as to the 
practicability of the proposed arrangements. The 
choice lay between the park at Brussels where con- 
certs are given during the day, and the Wauxhall 
where there are nightly concerts. The latter place 
was selected, the band kiosk in the park not being 
well arranged for the telephonic instrument. The 
Executive Commission did not hesitate to incur 
very large expenses to carry out the proposed pro- 
gramme, and a special credit was opened to defray 
the cost of the experiments that were to be carried 
out between Antwerp and Brussels. 

These experiments were successful beyond all 
expectation, and at a meeting held in a room at the 
Antwerp eastern station on September 1, 1884, 
the Executive Commission and the Technical Com- 
mittee were able to listen to concerted music, and 
to solos performed by musicians at Brussels. The 
installation was arranged as follows: Six micro- 
phones of a new type devised by M. Van Ryssel- 
berghe, were attached to two of the small columns of 











greatest ease. Of course this system does not pro- 
vide against the inductive effect of one telephone 
line upon another where several are placed in 
proximity, but this can be avoided, or at any rate 
greatly reduced by using acomplete metallic circuit, 
in which opposite effects produced in the two wires 
tend to efface each other. As the Rysselberghe 
system involves no outlay for wires it is probable 
that in most cases a double circuit can be secured, 
each wire being connected at each end to the tele- 
phone circuit by a condenser of small capacity. 

At the commencement of the meetings of the 
technical sub-committee nominated by the Execu- 
tive Committee of the Exhibition to decide upon 
electrical subjects, it was decided to arrange a very 
complete telephonic installation for the use of the 
public, an attraction which since the Electrical Exhi- 
bition at the Palais de l’Industrie in 1881, has never 
failed of success. 3ut_ on almost all occasions 
hitherto—at Paris, Vienna, London, and Amster- 
dam—the telephone transmissions were over a short 
distance, between some part of the city and the Ex- 
hibition. At the Munich Electrical Exhibition quite 
a remarkable long-distance demonstration was made 
which attracted considerable attention. It was de- 
termined, however, in connection with the Antwerp 
Exhibition, to surpass everything previously at- 
tempted, and at the same time to demonstrate the 
practical usefulness of the Van _ Rysselberghe 
system, by connecting Antwerp with Brussels and 
the other principal Belgian towns, and using the 
telegraph lines. M. Van Rysselberghe was con- 
sulted as to the practicability of the project and 
assisted in its execution. The undertaking was, how- 
ever, a somewhat serious one, as it involvedthe trans- 
mission of musical performances over a distance of 
about 30 miles, to a public hall in the Exhibition, 
where it should be heard by a limited number of per- 
sons at thesametime, whileit was a matter of primary 
importance that the regular business of the telegraph 
should not be interfered with, At the suggestion 


the music kiosk in the Wauxhall, at about the same 
height as the instruments. These microphonic 
transmitters were all arranged in quantity, were 
connected with a Faure accumulator, and con- 
nected by a special double wire fixed by the Bell 
Telephonic Company as far as the central station. 
Hence the circuit was extended with a double wire 
to avoid induction, communicating with the office 
of M. Delarge, where two Bell transmitters were 
introduced into the circuit, which was then ex- 
tended as far as Antwerp. The great success that 
attended these experiments confirmed the inten- 
tion of the Executive Commission that their daily 
repetition should be made one of the striking fea- 
tures of the Antwerp Exhibition. 

After these experiments had been completed, 
M. Van Rysselberghe wished to ascertain if the 
voice in singing could be transmitted with the same 
distinctness over so long a distance, and he obtained 
the permission of MM. Stoumon and Calebresi, 
directors of the Theatre Royal de la Monnaie, at 
Brussels, to make the necessary arrangements. He 
was thus, by making use of the ordinary telegraph 
wires, enabled to transmit to the Royal Chalet, at 
Ostend, a selection of operatic music, both vocal 
and instrumental. The novelty of this performance 
lay, not in the transmission of music over a con- 
siderable distance, but in the fact that this was the 
first occasion on which such transmission was 
effected without any lines being laid for the purpose 
except from Ostend to the Royal Chalet, and with- 
out the telegraph service being interrupted. The 
operator of the latter, indeed, could detect no in- 
dication of the independent impulses that were 
streaming along the wire, while the telephone 
operators were equally unconscious of the tele- 
graph signals that were being sent. In carrying 
out this interesting experiment M. Van Ryssel- 
berghe was assisted by the State Telegraph De- 
partment and by the Bell Telephone Company 
of Brussels, and the result fully justified the trouble 
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that had been taken, for the music was perfectly 
transmitted over a distance of nearly fifty miles. 
On the7th of September, 1884, the opera of ‘‘ Faust,” 
performed at Brussels, was heard at Ostend by the 
Queen of the Belgians, and on a later occasion, 
when ‘‘ William Tell” was being performed, tele- 
phones were introduced into the circuit at the 
Ostend station, and an independent, though less 
distinguished, audience took part in the experi- 
ment. Whenthe Royal Family left Ostend to go 
to Laeken, the Queen, who took a lively interest 
in the subject, expressed the desire that a per- 
manent installation should be made to the palace. 
This was completed on the 16th of September, 
and the great rapidity with which these different 
preliminary works were carried out, was not a little 
remarkable. After a few modifications the arrange- 
ment illustrated in the diagram, Fig. 2 on the pre- 
ceding page, was adopted for the transmission from 
the Monnaie Theatre to the Laeken Palace. The 
microphones fixed opposite the singers on the stage 
are shown at M; M,are the microphones influenced 
by the orchestra ; M, are two round microphones 
painted white, soas to be better concealed in the de- 
coration of the two stage boxes ; these microphones 
are placed opposite the orchestra. The whole of the 
microphones, as before stated, are coupled in quan- 
tity and have only one coil; they are actuated by 
aFaure accumulator weighing 110 Ib., and charged 
by three Bunsen batteries. Three Bell receivers 
are placed in the managers’ room to enable them to 
listen to the whole performance without going near 
the stage. To complete the installation, a Van 
Rysselberghe microphone is placed under the stage 
near the induction coil and accumulator. By means 
of this apparatus the operator who has charge of 
the installation can correspond with the Palace of 
Laeken and receive the Queen’s orders. 

The telephone rooms at the Antwerp Exhibition 
were opened to the public on the 9th of July, and 
since that time the Wauxhall concerts have been 
daily transmitted from Brussels. The room is a 
very large one, and occupies the ground floor of 
the lighthouse on the left of the palace, and it has 
been most suitably and conveniently fitted up by the 
Commission for the special purpose to which it is 
devoted. Seventy Bell receivers are placed against 
the walls, so that thirty-five persons can be 
admitted at a time. All these telephones are on a 
single circuit. In addition there is a telephone 
station fitted with a Van Rysselberghe transmitter, 
employed to correspond with the operator at Waux- 
hall. Following the instructions of the Executive 
Commission, the whole installation was completed 
under the superintendence of M. Banneux, engi- 
neer-in-chief, with the assistance of MM. Bertin, 
Delville, and Frenay, telegraph engineers. The 
instruments, &c., were made and fixed by Messrs. 
Mourlon and Co., and the telephone lines between 
Wauxhall, the Brussels station, and from the 
eastern station at Antwerp and the Exhibi- 
tion, were laid by the Bell Telephone Company. 
The diagram, Fig. 1, will explain clearly the 
arrangement of the instruments at the music 
kiosk in the Wauxhall Gardens. To each of 
two of the light columns of the kiosk are fixed 
five microphones, in two groups of three and 
two. These carbon transmitters are similar to 
those employed at the Monnaie Theatre, and are 
mounted in quantity, being actuated by two Faure 
accumulators P M. For these two groups there 
is one induction coil B; G represents a Marcel- 
Deprez galvanometer, and P is a Van Rysselberghe 
telephone station corresponding with the similar 
one at Antwerp; the commutator C is employed 
either for transmitting the music or conversation. 
The Bell telephone T serves as receiver to the 
micro-telephonic post P. The calling signal be- 
tween Antwerp and Brussels consists of a new 
phonic bell 8, on the Sieur and Van Rysselberghe 
system, which we shall take an early opportunity 
of describing in detail; PM is the Leclanché 
battery actuating the microphone of the station P ; 
P Sis the battery for the bell S. This battery is 
of a special type, giving a constant current, and 
having a number of novel details designed by M. 
Van Rysselberghe. The foregoing instruments 
complete the installation, independent of course of 
the anti-induction system introduced into the tele- 
graph lines, and which have been introduced on 
several of the State telegraph systems besides that 
employed by this special transmission. The arrange- 
ment of the different apparatus required consider- 
able care and judgment. At Brussels it was car- 
ried out by MM. Pelering and Laurent, and at 





Antwerp by M. Remes, employés of MM. Mourlon. 
The results obtained exceeded all anticipations. 
The transmission is very perfect, the most delicate 
notes of instrumental and vocal music being heard 
at Antwerp without any appreciable deterioration ; 
the solos are particularly well rendered. The Execu- 
tive Commission are to be congratulated not only 
on the success of their enterprise in a scientific point 
of view, but also on account of the great attraction 
the installation offers to the public. The audition 
hall is always crowded, and the interest in the per- 
formance appears to increase rather than diminish. 
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THE LEEDS BOILER EXPLOSION. 

A BOILER explosion of a serious and somewhat 
unusual character, by which two men were killed 
and a third seriously injured, occurred on Monday, 
September 21st, at the cloth finishing works of 
Messrs. Thomas and Benjamin Kitson, Dean-street 
Mills, Leeds. 

The boiler in question was of the internally fired 
Galloway type containing two cylindrical furnaces 
united to an oval flue tube. It was purchased 
second-hand by Messrs. Kitson in 1881, but we 
understand was made originally by Mr. Arnold, 
Paddock, near Huddersfield. It measured about 
24ft. 3in. in length over all by 7 ft. Gin. in dia- 
meter. The furnace tubes were 3ft. 2 in. in dia- 





meter by 8 ft. 5in. in length, while the oval flue 
tube measured 6ft. 6 in. in diameter horizontally 
by 3 ft. 2in. vertically and 15 ft. 10in. in length. 
The oval flue was originally strengthened with 25 
conical water pipes arranged in ten transverse rows 
The thickness of the 


of three and two alternately. 


‘. i) 
of rivets for a length of about 5 ft., measured cir 
cumferentially. The steam and water that escaped 


| through this opening blew out the firebars and fur- 


nace mouthpiece at the front, and also destroyed the 
brickwork flues at the back end. The engineman, 
Ralph Greenwood, as well as William Fier” 
press setter, were killed, while a third man, named 
Daniel Goddard, was seriously injured. The posi- 
tions of the water pipes which were taken out, as 
well as the manner in which the flue tube collapsed, 
will perhaps be better realised by a reference to the 
accompanying sketches, Figs. 1 to 4. 

The inquest on the men who were killed was 
held at the Town Hall, Leeds, on Monday last, Sep- 
tember 28, by Mr. Malcolm, the Leeds borouch 
coroner, when Professor Barr, of the Yorkshire 
College, who had been requested by the coroner to 
investigate the explosion, presented a report. It ig 
not necessary, however, to reproduce this in detail 
suflice it to say that he agreed with the views on, 
pressed above as to the cause of the explosion. He 
said that, ‘* In his opinion the failure of the flue wag 
due tothe removal of the three water pipes, and 
not directly to any corrosion of the boiler, nor to 
the pressure being in excess of that at which the 
boiler was supposed to be worked, viz., 45 Ib. per 
square inch.” 

William Liversedge, the foreman, said he was 
present when the repairs were executed to the 
boiler on the Saturday before the explosion, and 
was aware that two other water pipes had been 
taken out of the boiler previous to that. When 
Pilkington, the boiler repairer, came out of the 
boiler he told witness that when the boiler was set 
to work the top and bottom of the oval flue tube 
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plates, both in the cylindrical shell and flue tubes, 
was ;';in., the plates being single -rivetted and 
lap -jointed throughout. The working pressure 
was stated to be 45 lb. 

The boiler appears to have proved somewhat 
troublesome and to have been repaired on several 
occasions. In July, 1884, the left-hand water pipe 
in the third row from the front was taken out in 
consequence of leakage at the flange, but instead of 
the pipe being renewed the holes in the oval flve 
were simply blanked up with cover plates. In 
about two months afterwards the corresponding 
water pipe in the seventh row was also taken 
out for the same cause and the holes again 
covered with circular patches as before. The 
boiler was worked on in this state until the Satur- 
day before the explosion, when in consequence 
of further leakage it was decided to take out a third 
pipe. This time it was the left-hand pipe in the 
tifth row in line with and between the two already 
taken out. Again the same simple and effective 
plan of curing the leakage was adopted. The pipe 
was removed altogether and the openings blanked 
up with cover plates, thus creating a large unstayed 
surface at the top and bottom of the flue tube. It 
was manifest this process of taking way the props 
supporting the flat top and bottom of the oval flue 
tube could not be carried on indefinitely, and that 
sooner or later a point would be reached when the 
oval flue tube, robbed of its supports, would be un- 
able to bear the ordinary working pressure. Events 
proved only too sadly that the critical point had 
been already reached. On Monday morning, when 
steam was raised for the first time after the repairs, 
and just as the works were about to start, the oval 
flue collapsed almost from end to end, the bottom at 
the left-hand side bulging upwards until it almost 
reached the top, and tearing asunder at a ring seam 
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would move in and out like a pair of bellows. The 
boiler was not tested in any way after the repairs. 
He saw the pressure gauge on the boiler just before 
the explosion, and it then indicated 45 lb. 

Mr. Thomas Kitson, the senior member of the 
firm, said the boiler was purchased by them second- 
hand, through a broker, in the early part of 1881. 
It was insured with the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company at the time 
it was put in, and with the exception of one year 
had been insured with that company ever since. The 
boiler was regularly examined by the company’s 
inspectors when in work, but he did not think any 
internal inspection had been made since April, 
1881. The company had made several applications 
to inspect the boiler internally. He always handel 
these notices to the engineman Greenwood, in 
whom he had full confidence, and in whose hands 
he left the matter entirely. He never sent the 
company notice of any alterations to the boiler. 
No one ever intimated to him that taking out the 
Galloway pipes would weaken the boiler. (Green- 
wood had full charge of the repairs. 

William Robert Pilkington said he had repaired 
the boiler on several occasions. In July, 1884, 
Greenwood ordered him to take out one of the Gal- 
loway water pipes in the oval flue tube, and he told 
him then the pipe ought to be replaced with a new 
one. He did not consider it necessary to speak 
to Mr. Kitson about the matter, as Greenwood said 
he had full power to order anything to be done. 
In September, 1884, Greenwood again sent for 
him and requested him to remove another pipe 
and he did so. On the Wednesday before the ex- 
plosion, he was sent for to take out a third pipe, 
and he did thison the Saturday. He did not speak 
to him this time of the danger of removing the 
pipes, as he had done so on prior occasions, and 
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ea 1s been insulted. He did not wish to 
ll ge Greenwood as he had full control of 


the repairs, and he did not want to lose the job. 
He thought it risky to work the boiler with the 
pipes out and told the fireman so, but he did not 
think the explosion would have occurred so soon. 
Mr. Michael Longridge, chief engineer of the 
Engine, Boiler, and Employers’ Liability Insur- 
ance Company, said the company had on several 
occasions pointed out in their reports to the owners 
the desirability of making a “‘ thorough” inspection 
of the boiler, and had frequently requested an 
opportunity of doing this. In December last they 
sent a special letter pointing out that the boiler had 
not been ‘* thoroughly” examined for about four 
years, and requested an early opportunity of mak- 
jing one. They had, however, never received any 
reply to these requests. : : 

A juryman here asked the witness if he meant to 
say that the company would go on insuring the 
boiler year after year without internal examination, 
to which the witness replied that the company had 
no power to compel an examination, they could 
only make an inspection when they were allowed to 
do so. The witness, continuing, said the company 
had never been informed that the Galloway pipes 
had been removed; the first intimation they had was 
after the explosion. 

After this evidence the coroner said he did not 
see how any useful purpose could be served by pro- 
longing the inquiry. Professor Barr’s opinion as 
to the cause of the explosion appeared to be accepted 
by all concerned. Considering the number of boilers 
there were in the town, and that it was hardly pos- 
sible to walk along a street without feeling there 
was one of these dangerous instruments in the 
neighbourhood, it was all the more imperative that 
care and circumspection should be exercised in their 
use. All the parties, however, in connection with 
this case appeared to have been sadly and grossly at 
fault. It was no excuse for the owner to say that 
he left these matters entirely to the engineman, while 
t seemed to him simple recklessness on the part of 
the boilermaker who did the repairs to allow danger- 
ous alterations to be repeated not twice, but three 
times, because he did not want to lose a job. Again, 
both the owner and the insurance company were at 
fault, the owner in not affording suitable facilities 
for examination, and the company in not refusing 
to run any further risks, and not refusing to renew 
the insurance until they had been granted an oppor- 
tunity for examination. It is difficult to say where 
simple carelessness ended and criminal negligence 
began, but in view of the power now possessed by 
the Board of Trade under the Boiler Explosions 
Act to hold inquiries, and, if necessary, to direct 
the Public Prosecutor to take criminal proceedings 
where deemed necessary, he suggested that the 
jury, instead of returning a verdict of manslaughter 
against any one, should, if they thought the case 
deserved it, attach to their verdict a recommenda- 
tion to the Board of Trade to take the matter up. 

The jury, after about half an hour’s deliberation, 
returned the following verdict: ‘‘ That Ralph 
Greenwood and William Fierns came to their deaths 
by scalds and other injuries owing to the explosion 
of a steam boiler on the premises of Messrs. Kitson, 
at Dean-street Mills, Leeds, through misadventure. 
That the cause of the explosion was in consequence 
of taking out the Galloway tubes. That Mr. Kitson 
was to blame for not having the boiler properly in- 
spected internally ; also that Mr. Pilkington should 
have acquainted Mr. Kitson with the danger. The 
jury trust the Board of Trade will take the matter 
up, and consider the matter of culpable respon- 
sibility.” 

This verdict can hardly be regarded as a satisfac- 
tory conclusion. If there is one fact brought out 
more clearly than another it is that the explosion 
was preventible and ought never to have occurred. 
It is difticult to say which excites the most astonish- 
ment ; the crass ignorance of the engineman, the 
indifference of the owners, or the recklessness of 
the boiler repairer, while it must be confessed that 
the conduct of the insurance company in continuing 
to insure the boiler, knowing at the same time that 
it had not been examined internally for nearly four 
and a half years, gives rise to reflections not alto- 
gether pleasant or complimentary. We do not for 


amoment doubt that if the company had been 
aware of the dangerous repairs that had been 
executed they would have at once strongly con- 
demned them and warned the owner of the danger, 
but the ugly fact remains that the boiler was insured 
at the time it exploded, and the company admit at 
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the inquest that they were entirely ignorant of the 
removal of the water pipes until after the disaster, 
although one of them was taken out more than 
twelve months ago and apparently might have been 
out for several years for anything they would have 
known to the contrary. This ugly admission, which 
called forth a rather severe remark from the 
coroner in his summing up, they would not have 
had to make were an annual ‘“‘thorough” inspection 
made a necessary condition of the issue of a 
boiler insurance policy. It must not be un- 
derstood that in saying this we are censuring 
this particular company, for in this respect 
it is not more guilty than others we could 
name. It is the system which is wrong, and we 
have never hesitated to express our views with re- 
gard to the matter. So long as boiler insurance 
companies will go on year after year granting a 
policy without any examination, so long will there 
be found careless or reckless boiler owners who will 
refuse to grant due facilities for inspection, and 
continue to regard requests for such examinations 
on the part of the company as merely formal. And 
when, as in the present case, such disregard ends in 
explosion, the company, whatever its legal position 
may be, cannot be held altogether free from moral 
responsibility for the disaster. 


NOTES. 
A New INTEGRAPH. 

MM. D. Navoui and Abdank-Abakanowicz have 
presented a new integraph to the French Academy 
of Sciences, which promises to be useful in the 
engineering profession. It is a modification of a 
former instrument designed by them, and has for 
its special object the tracing mechanically of the 
curves of fimicular polygons in statical problems. 
Problems of this kind, relating to centres of gravity, 
moments of inertia, curves of flexure, elastic curves, 
and so on, are resolved by the apparatus in a rapid 
and exact manner. The curves are traced in ink 
very neatly bya pen point. The apparatus is very 
elegant in design, and has been constructed by MM. 
P. Barbier and Co., the well-known instrument 
makers, Paris. 


A New Insv aTING STEM. 

Glass insulating stems for experiments on statical 
electricity are, as is well known, difficult to insulate, 
owing to deposition of a film of moisture on their 
surfaces. Sir William Thomson and M. Mascart 
have employed strong boiled sulphuric acid to absorb 
the moisture ; the former steeping pumice stone in 
the acid and packing it round the stem ; the latter 
forming a cup on the stem, and filling the acid into 
it. M. Fonvielle, the well-known French physicist, 
has now added another plan, which is to form the 
stem hollow at one part and insert a platinum 
spiral into it, so as to form a small incandescent 
lamp. When heated by the passage of a current 
this lamp warms up the stem and dries it from 
within. A bichromate battery may be used to heat 
the wire. 


Tue Exvectric Licut at THE THALIA THEATRE IN 
CHEMNITZ. 

The Thalia Theatre in Chemnitz, Saxony, has been 
supplied with arc lamps, which are suspended in an 
interesting way. These lampsare of the differential 
type and take from 8 to 9 ampéres. When the full 
light is not wanted they hang inside six side lan- 
terns covered with transparent red calico. To each 
of the six sides is hinged below a triangular piece 
of the same material, each of these pieces bearing 
on a curved hook a brass ball. These balls press 
the six pieces together by their weight and close 
the pyramidical space below the lantern under the 
upper case. If the lamp is to give its full light it is 
lowered, when, by its weight, it pressesthetriangular 
pyramidal sides apart and descends. When it is to 
be raised again the cylindrical top of the lamp comes 
first in contact with six bars, which are fastened to 
the apex of the sides of the pyramid and bent out- 
ward. The pyramid opens and allows the lamp to 
enter the lantern, whilst the bars slide over the 
lamp globe, which is of strong glass, bringing the 
pressure of the balls to bear against the lamp and 
thus securing its ascent in the central line. 


THE Diamond FIE ps. 

It appears that the production of the South 
African diamond fields in July was, in round 
figures, 170,000 carats, which realised 156,000/., or 
18s. 5d. per carat. In October, 1882, the produc- 
tion was 211,746 carats, which realised 355,315/., 
or 33s. 7d. per carat. The reduction in the monthly 





production and the selling price has not, upon the 
whole, been so great as appears from this compari- 
son, as the output has fluctuated a good deal from 
month to month ; nevertheless, the general tendency 
of the selling price appears to be downwards, and 
the production has also been effected by serious 
falls of reef. It took the various diamond mines of 
the world two centuries, prior to 1870, to produce 
less diamonds than the Kimberley district has 
placed upon the markets during the last fifteen 
years. In view of this fact, and in view also of the 
gradual decline in the selling price, the conviction 
is forced upon us that the South African diamond 
fields have been permitted to produce too rapidly. 
The existing state of affairs is forcing amalgamation 
upon the various South African diamond mining 
companies ; this may have the effect of decreasing 
the output, but it is believed that the diamond 
trade will ultimately be brought into a healthier 
condition by it. 
Sanp Bacs ror ENGINEERING PURPOSES. 

During the war of the rebellion in the United 
States, sand bags were used fur the foundations of 
fortifications on soft ground, notably during the 
siege of Charleston, where bags of sand were 
dumped ona mud bank forming an artificial island, 
upon which a fortification of sand bags and cotton 
bales was built of sufticient resistance to carry 15 in. 
‘* swamp angels,” which were used to shell the city 
some seven miles distant. It had been supposed 
that all possible points were occupied, and until the 
use of sand bags was devised, it would have been 
impossible to erect a fortification upon such material. 
In concrete work, such as the strengthening of the 
foundations of the Washington Monument, it is 
sometimes advisable to apply the material in bags, 
and afterwards burst them by blows of rammers. 
A few years ago an inlet of about one-sixth of a 
mile in width on the eastern coast of New Jersey, 
U.S., was closed by an embankment made out of 
80,000 bags of sand, eachcontaining one-twelfth of a 
cubic yard. The cost of these bags filled and in 
position was 84 cents, or one dollar per cubic yard 
ofembankment. The deposit by the sea began as 
soon as the current in the channel was stopped, and 
now 100 acres of land have been reclaimed. This 
shore is sandy, and the action of waves ard currents 
serves to wear or build the land very rapidly. 


Compass DisTURBANCE. 

The recent episode on board the Princess Beatrice 
while crossing between Larne and Stranraer, supplies 
some food for reflection. The steersman on board 
that steamer, observing several curious disturb- 
ances of the compass which rendered it difficult for 
him to keep his course, reported the fact to his 
superior officers, and the errors were finally traced 
to the magnetic influence of an umbrella carried by 
a passenger. It isstated that the investigation of 
the matter has been referred to Sir W. Thomson, 
but we have not yet seen any remarks by him upon 
the subject. Anobvious explanation, of course, is 
that the steel ribs of the umbrella had become 
magnetised perhaps through being inadvertently 
brought into connection with a dynamo. What- 
ever the reason of the magnetic influence, it is well 
that the incident has been ventilated, because it 
shows that in these days of electric lighting, not 
only watches, but implements, furniture, and per- 
sonal adjuncts may be magnetised unwittingly, and 
thus become the means of unexpected accidents, 
which might on occasion lead to danger. As another 
instance of the same kind, we may add that an 
electrician, engaged in testing with a delicate galva- 
nometer lately, found that the rim of his hat dis- 
turbed the readings, and on investigating the affair, 
proved that the iron wire employed to stiffen its 
brim was the real culprit. 


REDUCTION OF ORES BY ELECTROSIS, 

The Cowles process of reducing aluminium, 
silicon, and other metals directly from their ores by 
electrosis is extensively carried on at Cleveland, 
U.S. The material or ore to be treated is mixed 
with small pieces of broken electric light carbons, 
and placed in a cylindrical retort, which is inclosed 
in firebrick, the large space surrounding the retort 
being filled by some refractory and non-conducting 
substance, such as slag, wool, or powdered charcoal. 
It is necessary to seal the retort to prevent the free 
combustion of the carbon. The electrodes from 
dynamos are connected to each end of the retorts, 
and a sutticient current transmitted through the 
carbon to raise it to incandescence at a temperature 
sufficient to fuse the ores and reduce the oxides by 





the formation of carbonic monoxide (C O) setting 
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limation, a graphite crucible with a perforated 
bottom serves as a thimble in the end of the retort 
and also as one of the electrodes, and the sublimed 
metal will condense therein. At the present time 
65,000 volt-ampéres of electrical energy are used at 
these works, at which two Edison dynamos furnish 
a current of 330 amperes at 110 volts tension, and 
a Brush dynamo 560 ampéres at 52 volts. Although 
the principal production of these works is aluminium 
bronze, containing from one-quarter of 1 per cent. 
to 10 per cent. of aluminium, and silicon bronze, 
yet there is also produced about 8 lb. of aluminium 
daily, which is sold at 9.dols. per pound. The 
aluminium is reduced from hydrated oxide of 
aluminium. 
JOINING THE VOLGA AND Don. 

A group of French and Russian capitalists are 
seeking from the Russian Minister of Finance a con- 
cession for cutting a canal between the rivers 
Volga and Don. These two mighty streams pene- 
trate in their course through Russia within fifty 
miles of each other, at Tsaritzin, and then strike off, 
one to the Black Sea and the other to the Caspian. 
The promoters of the undertaking seek, by the con- 
struction of the canal, to give the extensive com- 
merce of the Volga an outlet into the Black Sea. 
The physical ditticulties are not insuperable, al- 
though sufliciently severe to test the resources of 
any except a very powerful syndicate. The idea of 
the canal is by no means new, Peter the Great 
having personally gone over the ground and madea 
rough scheme for one. His successors, however, in 
spite of their enterprise in canal making, have 
always been averse to the undertaking. In the 
flood season both rivers are unmanageable, and it 
has been thought that if a canal were cut, the 
Volga might some spring burst into the Don, and 
cause a catastrophe. Of course, with engineering 
skill, it would be easy to prevent this fear of timid 
ministers being realised, but it is interesting to 
mention that Nature herself is preparing the way 
for some such eventuality, the Volga yearly cutting 
more and more into its west bank and thereby 
drawing nearer the Don. At present the two rivers 
are connected by a railway, described by Mackenzie 
Wallace as the slowest, worst laid, and most in- 
famous in Europe. The traffic is not very large, 
and even the promoters of the canal project do not 
think they could carry out their project without a 
considerable subsidy from the State. 


Gas Cavities IN Rotten Iron. 

Some little time since an article on this subject 
appeared in Stahl und Eisen, and in the last number 
of that paper a chemist, Arnold Friedmann, gives 
an instance observed by him, where he examined 
the contents of a large cavity formed in rolling a 
sheet 10 mm. thick from puddled iron. He drilled 
into the cavity under water and collected the gas 
contained in it. The volume of gas collected was 
a little over 100 cc., the cavity itself being equal 
to a volume of about 180 cc. The gas contained by 


volume : 
Per cent. 
Carbonic acid 20.85 
cs oxide 70.42 
Oxygen 0.85 
Difference 7.88 


The gas had not been collected quite free from air, 
which is the reason for the presence of the small 
amount of oxygen as above, which corresponds to 
4.05 per cent. of air in the gas examined, thus leav- 
ing a difference of 4.68 per cent. still to account for. 
This was supposed to consist of nitrogen or hy- 
drogen, or both, and could not be further deter- 
mined. Inside the cavity was found a lighter 
coloured material in scales, easily distinguished 
and detached from the iron. This was collected 
and analysed with results as follows : 





Per cent. 
Silica... Ay ret mS oe ee 73.72 
Lime ... 2.05 
Magnesia 0.84 
Manganous oxide ... Pf i ie 77 
Ferric oxide and alumina... ap oe 23.20 

100.58 


THE CONVEYANCE OF PETROLEUM. 

The Russian Minister of Crown Domains has pro- 
mulgated a law prohibiting the conveyance of petro- 
leum products in wooden barges after a period of 
three years. As might be imagined the law mainly 
affects the petroleum trade on the River Volga and | 
the Caspian Sea. The development of that trade, | 
as described in our columns last year, being un- 
usually rapid after the Nobels introduced pipe lines, 








tank vessels, and pumping piers, a variety of in- 
discriminate craft came to be used, never specially 
intended for the trade. On the Caspian sailing 
vessels were fitted with rough cisterns, and on the 
Volga, where the transhipment at the shallows 
called into requisition flat-bottomed barges, some 
hundreds were adapted for that purpose. Latterly 
large numbers have even been specially built for the 
trade. Throughout this period no particular danger 
has been experienced in conveying the oil products 
in wood, and it is a question whether the accidents 
and occasional conflagrations on board them will be 
fewer when the material is replaced by iron. None 
the less, the order has gone forth, and some hun- 
dreds of vessels stand condemned. For the moment 
they may still legally linger on until the three years 
expire, but the rules to be observed carry imme- 
diate condemnation, since, among other things, 
they are ‘‘not to receive aboard oil products through 
a pump, of which the propelling agency is steam.” 
Luckily many of the large firms, such as the Nobels, 
have been building iron barges for some time past, 
finding them cheaper and less inclined to leak. Still 
even they will feel the inconvenience of the new 
order sprung upon the trade, while the operations of 
some of the small transport firms will be nearly 
suspended. We need hardly remark that on the 
other hand builders of iron tank barges will largely 
benefit, although we fear no orders will reach this 
country. The whole of the Caspian petroleum 
shipping is supplied by Motala and Abo, and we are 
aware of no attempts to get it out of their hands. 








THE NORDENFELT SUBMARINE BOAT. 

THE interest excited by the recent trials of the Norden- 
felt submarine boat is sufficiently shown by the presence 
at Landskrona of 39 officers representing every European 
power, together with Brazil and Japan. Such a boat, if 
successful, will exercise a powerful influence both on naval 
warfare and on coast defence. Its possible uses are mani- 
fold, its moral effects unquestionable. Against its opera- 
tions no system of defence at present suggested seems 
adequate. The introduction of fast torpedo boats has 
supplied a new factor in warfare and, pace Hobart Pasha, 
their influence will some day make itself powerfully felt. 
But the torpedo boat has been met actively by the machine 
gun, capable of delivering an extremely rapid fire of small 
shell at ranges far beyond the useful limit of the White- 
head, and passively by the steel wire netting with which 
it is proposed to surround ships. Again, the torpedo boat 
can be met and fought on the sea by similar boats, faster, 
better handled, or better armed. On the other hand, a 
boat which can maintain a fair speed under water for 
several hours, which need only rise to the surface for brief 
periods, and can sink at will if discoverd, which can lie 
perdu and direct a steered torpedo, or run up to close 
quarters and fire the Whitehead at 10 ft. below the sur- 
face, is undoubtedly an exceptionally dangerous an- 
tagonist. If the problem of producing such a boat can be 
solved, the largest ship would be secure only when in rapid 
motion, no port could be satisfactorily defended, and no 
system of submarine mines could be regarded as safe. 
Mr. Nordenfelt has addressed himself to the solution with 
a measure of success which will be discussed later. 

It is no new problem. Submarine boats were em- 
ployed in the American war, where some successes were 
claimed for them ; and considering the enormous advan- 
tages to be obtained, it is not surprising that at least one 
European power has devoted both time and money to ex- 
periment. But there has been a natural tendency to pre- 
serve secrecy on the subject—since to create the vague 
suspicion of the possession of a submarine boat would be a 
more desirable object than to proclaim the existence of 
one with known imperfections and limitations. Besides, 
the past record of the performances of these boats has not 
been free from disaster. Several have sunk with their 
crews to rise no more; others have remained fixed and 
helpless at the bottom for long periods, to be saved only 
by exceptional coolness and exertion on the part of the 
crews. It would be clearly unwise to create an antece- 
dent impression of the exceptional danger involved in their 
service at a time when such danger might be due chiefly 
to structural imperfection and want of knowledge. For 
the problem is no easy one, when its conditions come to 
be realised. Power to sink and rise rapidly at will, fair 
speed under water, horizontal and vertical steering power 
under full control, endurance of motive force, and air 
supply for the crew, are only some of the many require- 
ments on the fulfilment of which success is dependent. 

The Nordenfelt boat, the first of its class, was built at 
Stockholm about two years ago. The boat is cigar-shaped, 
with a coffin-like projection on the top amidships, formed 
by vertical combings supporting a glass dome, or conning 
tower, 1 ft. high, which enables the commander to see his 
way. The dome, with its iron protecting cover, stands 
on a horizontal lid, which can be swung aside to allow the 
crew of three men to get in or out without difficulty. The 
length of the hull is 64 ft., and the central diameter 9 ft. 
It is built of Swedish mild steel plates 2 in. thick at the 
centre tapered to Zin. at the ends, supported on angle- 
iron framing, 3 in. by 3 in. by 3in. The arrangements 
for sinking the boat are af a special nature, for which the 
inventor claims important advantages. Practically, such 
a boat can be sunk in three ways, singly or taken in com- 
bination. It may be forced down by power applied from 
within, weighted down by taking in sea water sufficient 
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to destroy the buoyancy, or it may be steered down by the 
application of its ordinary motive power modified ‘by a 
horizontal rudder. Mr. Nordenfelt has adopted the former 
arrangement, placing sponsons on each side of the boat 
amidships in which are wells for the vertical propellers 
capable of working the boat upordown. In order to pre ? 
for action, enough sea water is taken in to reduce the b 
ancy to 1 ewt., which suffices to keep the conning tower 
well above the surface. In order to sink the boat further 
the vertical propellers are set in motion, and, by their 
action, itis held at the required depth. Thus, to come to 
the surface again, it is merely necessary to stop the vertical 
propellers, in which case the reserve of buoyancy at once 
comes into play. This principle is rightly regarded as 
important, even if not essential, in a safe submarine boat. 
A breakdown in the engines does not entail danger, since 
the reserve of buoyancy is never lost for a moment. As 
a still further safeguard, however, Mr. Nordenfelt has 
provided an automatic check on the downward motion, 
A lever, with a weight which can be adjusted so as to 
counterbalance any desired head of water, is connected 
with a throttle valve supplying steam to the engine work- 
ing the vertical propellers. Thus, directly the desired 
depth is exceeded, the increased head of outside water over- 
comes the weight, and the vertical propellers are stopped, 

The motive power is steam alone, generated in a boiler 
of the ordinary marine type with a forced draught. So 
long as the boat runs on the surface, this boiler can be 
stoked and a constant head of steam maintained. The 
smoke is driven out through two channels which pass 
partly round the hull and point aft. For submarine work, 
no stoking is, of course, possible, and the firebox has to 
be sealed. It is therefore necessary to store the requisite 
power beforehand, and this is done by heating the water 
in two tanks placed fore and aft and connected by circu- 
lating tubes with the boiler, till a pressure of about 150 1b, 
per square inch is attained. With about this initial pres- 
sure, it is stated that the boat has been driven for 16 miles 
at a speed of three knots. The greatest surface speed 
attained is a little over eight knots, and the boat has been 
run for 150 miles without recoaling. There are three sets 
of engines, one of which drives the propeller, an ordinary 
four-bladed screw 5ft. in diameter, with a pitch of 7 ft. 
6in. The other engines drive the blower and the hori- 
zontal propellers respectively. 

One of the principal ditticulties of submarine naviga- 
tion is to preserve an even keel when under water, 
Should a boat turn downwards when in motion below the 
surface, it might easily strike the bottom or reach a depth 
at which it must collapse before its course could be ar- 
rested. On the other hand, if the bow took an upward 
turn under the same circumstances, the boat would 
rapidly come to the surface and be exposed to view and 
to projectiles. It is evidently, therefore, of the utmost 
importance to provide ample steering power in a vertical 
direction. In the Nordenfelt boat, two horizontal rud- 
ders are placed one on each side near the bows, and are 
acted upon by a pendulum inside the hull. This pen- 
dulum coming into play the instant the boat tukes a 
cant in either direction, actuates the horizontal rud- 
ders and causes her immediately to return to an even 
keel. By this means it is claimed that the boat is auto- 
matically kept with her axis horizontal, while since 
the bow rudders are entirely beyond the control of the 
crew there is no danger of accident due to neglect or loss 
of nerve. In the event of a breakdown of the above 
arrangement, it is necessary at once to stop the boat and 
let her return to the surface. No compressed air is car- 
ried, and the crew depend, therefore, for existence on the 
amount of air sealed up inthe hull. With this amount 
of air only, four men have remained for a period of six 
hours without any especial inconvenience. The above 
are the main features of the invention which Mr. Norden- 
felt has just made public, and which has received the 
careful consideration of experts of many nations. In a 
subsequent article it is proposed to discuss the results 
obtained in the recent experiments as well as the measure 
of promise those results afford.-—T'imes, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again steady last Thursday, and prices improved ld. per 
ton. Transactions were reported on forenoon ‘Change at 
42s, 10}d. and 42s. 11d. cash, also at 43s. and 48s. O}d. one 
month, the close being sellers at 43d. 1d. one month and 
buyers at 43s., with the cash price nominally at 42s. 11d. 
In the afternoon business was done at 42s. 114d. cash and 
43s, 1d. one month, and the close was buyers at those 
quotations, and sellers wanting 4d. perton more. Friday's 
warrant market was strong in the morning, and became 
weak in the afternoon, prices closing a fraction under 
those of the previous day, and 1d. under those of the pre- 
ceding Friday. During the forenoon there were transac- 
tions at 44s., 43s. O4d.,and 42s. 114d. cash, also at 43s. 14d. 
to 43s. one month, and the close was sellers at 42s. 114d. 
cash, and 43s, 04d. one month, with buyers at 4d. per ton 
under. Business was transacted in the afternoon at 
42s. 11d. and 42s. 114d. cash, also at 43s,, 42s. 114d., and 
up to 43s, ld. one month, with sellers at the close at 
43s. 03d. one month and 42s, 114d. cash, and buyers offer- 
ing 4d. lower per ton. The market opened stronger on 
Monday, but gave way in the afternoon, and closed 4d. 
per ton under last week’s final quotation. There were 
transactions during the forenoon at 43s. and 43s. O}d. 
cash, also at 43s. 14d. one month, and the close was 
43s. 04d. cash’ and 43s. 14d. one month nominally. Iron 
changed hands in the afternoon at 43s. O}d. down to 
42s. 11d. cash, also at 43s. 14d. down to 43s. one month, 
the close being sellers at 42s. 11d. cash and 43s. one 
month, with buyers at 4d. less per ton. The market was 
much more depressed on Tuesday, and prices fell 34d. per 
ton, whereas the fluctuations over the whole of last 
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exceed 4d. per ton. Business was done 
in the morning at from 42s. 1ld. down to 42s, 8d. cash, 
dat 43s. down to 42s. 9d. one month, with buyers at 
the close at the lower quotations, and sellers wanting 4d. 
yer ton higher. The quotations in the afternoon were 
Ios, gd. to 42s. 64d. cash, and from 42s. 9d. to 42s. 74d. 
ie month, the market closing with sellers at 42s. 74d. 
cash and 42s. 83d. one month, and buyers at 4d. less per 
ton. ‘The sudden fall in yesterday’s prices was chiefly, if 
not wholly, due to the fact that a considerable quantity of 
warrant iron was thrown upon the market with a view te 
realisation. The market was a little stronger to-day, and 
an advance of 1d. per ton was made. During the forenoon 
prices ranged from 42s. 7d. to 42s, 9d. and back to 42s. 74d. 
cash, the month’s price being 42s. 9d. and 42s. 94d., and 
in the afternoon the market closed with buyers at 42s. 84d. 
cash and 42s, 94d. one month, _and sellers at 4d, per ton 
higher. With the exception of Tuesday’s decline in prices 
there is no special feature to record in regard to the 
market for the past week. An impression is now gaining 
ground that prices have for the present touched their 
Jowest point. But the market is in such an exceedingly 
sensitive condition that prices at once show a drooping 
tendency when a desire to sell is indicated, or when there 
is the least ease in the position of warrants. In some in- 
stances local consumers are a little better off for work, 
but the yeneral volume of business is very greatly re- 
stricted. A fair proportion of iron is going to the Uuited 
States and Canada, but there is no appearance of the pur- 
chases for those countries being maintained, and especially 
as regurds the States the reports are less promising, With 
the exception of that from Russia, the Continental inquiry 
is decidedly quiet. There are still 90 blast furnaces in 
actual operation, as compared with 94 at this time last 
year. The shipments of pig iron from all Scottish ports 
amounted last week to 11,022 tons, as against 12,214 tons 
in the preceding week, and 9242 tons in the corresponding 
week of last year. Canada took 1592 tons; the United 
States, 945 tons; Australia, &c., 610 tons; Germany, 
500 tons; Russia, 1700 tons; Holland, 525 tons ; South 
America, 165 tons; China and Japan, 385 tons, The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 626,026 tons, 
as compared with 624,191 tons yesterday week, showing 
an increase for the week of 1835 tons. A year ago the 
stock in store was under 584,000 tons. 


——— 
week did not 


Clyde Shipbuilding Trade.—The output from the various 
shipbuilding yards on the Clyde during the month of 
September has been very small in tonnage, the whole 
being nineteen vessels, aggregating only 13,544 tons. This 
is the lowest aggregate of tcnnage in any corresponding 
month since 1879, and it only exceeds the output in Sep- 
tember of that year by 1144 tons. As contrasted with the 
output in September of last year, it shows a decrease of 
24,874 tons. For the three quarters of this year the 
new shipping turned out on the Clyde amounts to 143,452 
tons, showing a decrease of 93,860 tons, as contrasted 
with the amount launched in the corresponding period of 
1884, and of 149,288 tons ascontrasted with that of the same 
period of 1883. There is, however, an increase of 17,352 tons 
over the output during the nine months of 1879, which was 
the last period of depression. Of the vessels launched 
about two-thirds of the tonnage consisted of sailing vessels, 
of which there were six aggregating 8520 tons, while 
thirteen steamers launched during the month only reached 
to a total of 5324 tons. The work on hand continues to 
decrease in amount, the present month ending with only 
some 69 vessels in course of construction, whereas at this 
time in 1883 there were 134 vessels on the stocks, or nearly 
double the number now in hand. The largest sailing ship 
in the month’s launches was the Eurasia, 1900 tons, and 
the others ranged duwn to 1120 tons. The Hangchow, 
1600 tons, was the largest steamer launched during the 
month, 


Lord Blantyre and the Clyde Trust.—Sir Henry Hunt, 
the oversman in the arbitration between Lord Blantyre 
and the Clyde Trustees, relative to his lordship’s heavy 
claim of 100,000/. for damage to his property through the 
Trust's operations opposite Erskine House, has awarded 
a sum of 12,5007. with three years’ interest. Further 
and, it is said, against all rule and precedent, the overs- 
man has also given expenses to Lord Blantyre, although 
he has practically failed in his case. The rule hitherto 
has been for the courts only to grant expenses when the 
pursuer has made good his case to the extent of half the 
amount claimed. In this case his lordship only gets an 
eighth of the amount of his enormous claim, and yet he 
also gets expenses, which, we believe, will be over 15,000/. 
on both sides. The interest being taken at 5 per cent. 
for the term over which the case has been pending, the 
total sum which the Clyde Trust will have to pay will 
amount to 14,375/. ; so that with legal and other expenses 
the Trust will be out of pocket something like 30,0007. It 
is feared that the recognition of the Blantyre claim will 
be taken as a precedent and rule by other riparian pro- 
prietors, As to the justice in strict equity of proprietors 
of lands, which have been enormously benefitted by the 
industries and activities of great communities, being addi- 
tionally compensated for actual or fancied impairment of 
residential amenity, there can scarcely be two opinions 
amongst the people of Glasgow. 


The Fleet of the Union Steamship Company of New Zea- 
land.—On the occasion of the recent pleasure cruise of 
the new steamer Mararoa, belonging to the Union Steain- 
ship Company of New Zealand, Mr. William M‘Andrew, 
chairman of the London Board of Directors in connec- 
tion with the Company, made an important statement re- 
garding the fleet of steamers which they now own. They 
were, he said, the proprietors of one of the largest fleets of 
steamers existing, one or two—the Peninsular and Oriental 
and the British India—being a little larger. It comprised 
thirty-four steamers, all fully employed, except the 


Mararoa herself ; and even she would be at work in six | but prices have not varied at present. Last week’s clear- 
weeks. He hoped, too, that they had not seen the last | ances comprised 108,789 tons of coal, 665 tons of iron, 
built, because, as the demand increased, so must their | 5025 tons of patent fuel, and 100 tons of coke. From 
fleet. These steamers, according to the estimate of busi-| Bilbao there arrived 7600 tons of iron ore, and 5705 tons 
ness men in New Zealand, represented a reduced value | came to hand from other sources. 

of 736,500/., and, besides, they had 100,000/. in real estate | Coal in the Oymore Valley.—The Aber Coal Company 
in the colonies—in wharves, stores, buildings, and s0| )45 been sinking in the neighbourhood of its levels for the 
forth. They might, therefore, take it in round numbers} No 3 Rhondda. On Thursday morning (September 24) 
that their property valued 850,000/. That would be con-| 6,4] was won. The coal is 2 ft. 10 in. thick, with a 
soling to the debenture holders, as the debentures only | 4 .ono top, and it appears to be of fine quality. The 
amounted to 200,000/., and their security was assets to the sinking arms Ganviedl cut by Mr. David Evans. 

value of 850,000/. Their paid-up capital amounted to 
365,000/., a very small capital; but from the nature of 
their business, their capital must increase. The rest of | 
the liability was a floating one, not yet arranged, but in 
negotiation. Inthe present year they had built the fine | 
ship Mararoa at a cost of 77,000/., and they had bought) 7», Cyeveland Iron Market.—Y esterday the attendance 
up in New Zealand a private coasting company engaged | ,,, *Change was thinner, and the market was not only 
in the coal trade. That had cost upwards of 80,000/., | quieter but prices were lower. No. 3 Cleveland pig iron 
making an outlay for the year of 160,000/., a large sum of | Was offered at 32s. bd. per ton for prompt delivery, but 
money ; but their friends on the other side advised them buyers held off and were unwilling to give more than 
that in taking over the private company, they became the | 997 94 for this quality. Both on the part of sellers and 
sole providers of coal, an advantage which could hardly buyers there is still an indisposition to do business, and 
be exaggerated, for the reason that coal in New Zealand | the turnover just now is comparatively small. In a 
was abetter quality than that of Sydney or New South inmenny Alek (acumen in tracaahia Gs tee dccliad in tin 
Wales. Steamers had found out that, and would have Glasgow market, and also to the fact that we are ap- 
none other. They must supply them, and for doing so proaching the end of the shipping season, when the trade 
they had bought the five small steamers. In concluding | \i}) necessarily be more dull. Meanwhile, shipments of 
his remarks, he stated that the company had always paid | ion from Middlesbrough continue exceedingly good, and 
large dividends, amounting to 9 per cent., 8 per cent. of | advices from America are still hopeful, but do not lead 
dividend and one per cent. of bonus, | experienced people to the conclusion that there is any- 
thing like the possibility of a “‘boom.” In the manufac- 
tured iron trade there is continued depression and prices 
are barely maintained. There is little fresh business 
doing and no orders of importance are being secured. It 
is pleasant to hear while the mills and forges are so badly 
and irregularly employed that a Middlesbrough firm has 
just received a large order for girders. 


Engineering and Shipbuilding.—In the North of England 
there is a good deal of general engineering work going on, 
but several firms still complain of the low prices which 
prevail. Onthe Tyne many of the factories are busy. 
The third annual meeting of Sir W. G. Armstrong, 
Mitchell, and Co., engineers and shipbuilders, was held 
yesterday, and a very full statement of the position of 
the company was made by Sir William. He explained 
how they had successfully establ:shed works in the Bay of 
Naples, and how their business had been carried on at 
home. He regretted the eighteen days’ strike, which had 

| resulted in a loss tu the working population of about 
SSS ae | 50,0007. in wages, the company having sustained loss to a 
NOTES FROM THE SOUTH-WEST. | Wnt ire working men fost theit wages. a dividend af 

Newport. —The steam coal trade has shown some  g7 per share, less the interim of 2/. 10s. per share already 
tendency to improvement, but house coal has experienced paid, was aaalatod payable on October 1. Withregard to 
‘ rese ie ang he ir ade = | re Bee ? / ” e 
- we ent a er a a oe trade has | shipbuilding the Tyne does not present an attractive ap 

jon quiet. in the manufactured iron trade there are at pearance at present, but some of the yards are busy. At 

= ¢ istinct si ~ 7 , e c is.| & —. - ’ . 7 ? — mye: ¢ 
= a ee — a | South Shields, Messrs. Lawson and Eltringham are build- 
week’s clearances comprised 51,741 tons of coal and 170| 18. a steam paddle steamer to be used for trawling. 
tons of patent fuel. From Bilbao there arrived 12 007 | Messrs. J. Readhead have one vessel on the stocks. 

Sega : > ret ; 3. Edwards Sons 7 ile- 
tons of iron ore, and 3350 tons came to hand from other} Messrs. H. 5. Edwards and Sons, of Howdon, are buile 
sources, 


ing a screw steamer and four barges. The Palmer Ship- 
Taff Vale Railway.—A special meeting of the Taff Vale | 


building and Iron Company have two vessels for the Ad- 
miralty in course of construction, and they are building 
Railway Company has sanctioned the raising of 300,000/. 
new capital for the construction of a line to Roath Dock. | 


two other steamers. Alongside their works three steamers 
are being fitted out. The Tyne Fron Shipbuilding Com- 
Locomotives for the Great Western Railway.—The Great | Pany at, W ellington Quay — building two vessels. 
Western Railway Company is about to commence the | Messrs. n> and bag a one ship on the stocks, 
construction at Wolverhampton of twelve locomotives for | and wee — _—— T Sie aed a ae Co., at Wall- 
general service. For some time past all the company’s new | — Beatie abies coo hes Pps be ve, (Quay, 
engines have been constructed at Swindon. ave six steamers in course of construction. Messrs. 
; Wigham, Richardson, and Co., of Low Walker, have one 
Swansea.—The steam coal trade has shown depression, | yessel on the stocks and are fitting two. Sir W. G. 
last week’s clearances amounting to only 18,940 tons, as| Armstrong, Mitchell, and Co. have four steamers on the 
compared with 24,165 tons in the previous week. Patent | stocks, and two splendid cruisers are being equipped by 
fuel has been also stagnant. The local collieries have| them in the river. Messrs. Dobson and Co., of Low 
been working rather irregularly, finding themselves incon- Walker, are building two steamers, and the Tyne General 
venienced by an accumulation of loaded trucks. The} Ferry Company are building one. Altogether we under- 
actual improvement thus far established in the iron trade | stand that there about 31 new vessels in course of con: 
is somewhat slight. Tin plates have been in rather better | struction on the Tyne. It is matter for regret that 
demand, and as a consequence of this they have been! several steamers are laid up on the Tyne owing to unre- 
steadier in price. munerative freights. On the Tees there are ten vessels in 
course of construction. Trade on the Wear is slack. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


Order for Dredging Plant.—Messrs. Fleming and Fer- 
guson, Paisley, have just concluded a contract to build for 
the Preston Town Council two steam dredgers at a cost of 
35,800]. They are to be used in connection with the im- 
provement of the navigation of the River Ribble. 


Forth Bridge Works.—The seven spans of the south side 
approach viaduct girders between the shore and the south 
cantilever pier have now been completed by the sub-con- | 
tractors, Messrs. P. and W. Maclellan, Glasgow. The 
work has been carried on under the personal supervision | 
of Mr. W. T. Maclellan, a partner in the firm. A start | 
is now being made with the inland spans to the south, and | 
preparations are going on with a view to the upraising of | 
the completed spans by hydraulic pressure. The weight 
of each span is from 212 to 220 tons, but as there is only | 
a separation at each alternate pier, a mass of from 424 to 
440 tons will have to be lifted. Attempts are shortly to 
be made to lift the submerged caisson. 





The ‘* Comus.”—Orders have been received directing | 
certain defects in the Comus, 14, corvette, to be made} he Steel Trade.—In this industry there is no improve- 
good as soon as possible. Owing to extensive improve-| ment. Some of the works are busy and others are par- 
ments made in her armament, nearly the whole of her | tially closed for want of orders. Prices continue low. 
upper parts have had to be taken down and rebuilt, and 
this will entirely alter the appearance of the vessel. The | 
64-pounder guns under the poop and forecastle have been 
taken away, the embrasure ports cut away, and the side SHEFFIELD, Wednesday. 
built out, thus affording greater accommodation. When| he Uneasiness in the Coal Trade.—The sudden advent 
completed the armament of the Comus will consist of four | of colder weather is causing some of the coal merchants 
6-in. breechloading guns on Vavasseur central - pivot | to notify the usual October advance of 1s. per ton on 
mountings. These guns witl be placed two forward, one | household descriptions. On coal used for steam purposes 
on each side in sponson ports abreast of the foremast, and | there is no advance whatever, as there is such a competi- 
two aft, one on each side in sponson ports under the break | tion amongst pit proprietors to turn their “‘ small stuff” 
of the poop; eight 64-pounder broadside guns mounted | into money, and further, there is any amount of the cheap 
on slides, fouron each side. In addition to these she will | material in the market. The worst outlook, however, is 
be fitted with four Nordenfelt guns ; two to be fired from | the threat of the colliers to turn out en masse, insisting on 
ports under the poop, and two from ports under the fore- | an increase in the output. It must not be forgotten, how- 
castle. Gardner and Gatling guns will also be supplied | ever, that there are still exceedingly heavy stocks of coal 
for use in the tops and boats. She is to be provided with in hand, and further, that the men have not funds to 
fittings for firing the Whitehead torpedo. The retit of the | enable them to carry on a protracted strike. Quotations 
Comus is estimated to cost about 40,0007. | at pit: Silkstone, 10s. per ton ; Barnsley softs, 8s. 6d. ; 
hards, 7s. 6d. per ton. 








NOTES FROM SOUTH YORKSHIRE. 








Cardifii—The steam coal trade has remained quiet. | 
With regard to the Peninsular and Oriental Steam Navi- | The Distress amongst the Hammer Drivers.—The depres- 
gation Company’s recent contract, it appears that the| sion in the heavy iron and steel trades, instead of 
National, Harris’s, Navigation, and Plymouth companies | diminishing, appears to be daily becoming more apparent, 
are among the firms participating in it. Patent fuel has | Few of those using steam hammers on any class of railway 
not shown much change, but some of the works are re- | work are able to employ their workmen full time, and 





ported to be not quite so actively employed as of late. | amongst the latter much distress continues to prevail. It 
The house coal trade has shown some tendency to improve, | cannot be denied that much of the axle and tyre work 
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done a few years ago under the steam-hammers of this 
district has now passed into Belgium and Germany, and 
there appears little chance of its being recovered. The 
outlook in the heavy trades, with the exception of armour 
plate and associate branches, is far from reassuring, as a 
large number of Russian orders previously placed here are 
now being executed in the country. 


North British Railway Company.— The half-yearly 
report of this company states that the expenditure on 
capital account for the half-year has amounted to 
215,400/., against the estimate of 238,015/. The further 
expenditure on capital account to January 31 next is esti- 
mated at 299,374/., which includes 100,000/. for the Tay 
Bridge. The receipts for the half-year show a decrease 
of 14,571/., as compared with the corresponding half-year 
of 1884. The balance of net revenue admits of the pay- 
ment of dividend at the rate of 2 per cent. per annum on 
the ordinary stock, carrying forward 398/. The traffic 
receipts, both in passengers and goods, have been less by 
18,2277. than in the corresponding half-year, when the 
passenger traffic was exceptionally benefitted by the 
University Tercentenary and Forestry Exhibition in 
Edinburgh. The receipts per railway mile have thus 
yielded 1277/7. 5s. as against 47.72 of the traffic receipts. 
The receipts per train per mile for passenger trains have 
declined from 45.67d. to 44.65d., but goods and mineral 
trains have increased from 58.47d. to 59.13d. The average 
rate of interest on the terminable debenture debt is 
3/. 16s. 1d. per cent., as compared with 3/. 16s. 11d. at 
July of last year. 








MISCELLANEA. 
THE Congo State will, on January 1, 1886, join the 
Universal Postal Union. 
A successful trial has been made on the Nile with one 
of the new Yarrow stern-wheel gunboats. 


The third International Congress of Geologists was com- 
menced on Tuesday last at Berlin. 


We are requested to state that there is no truth in the 
report that a boiler explosion had occurred on board the 
transport City of Oxford on her way from Portsmouth 
to Glasgow. 


The Lords of the Admiralty have despatched a steam 
cruiser and a sailing cruiser to protect the interests of 
Great Yarmouth and Lowestoft fishing boats in the North 
Sea. 


The directors of the Commercial Gas Company recom- 
mend dividends at the rate of 13} per cent. per annum on 
the old and at 10} per cent. per annum on the new stocks, 
both less income-tax for the last half-year. 


The President of the United States has asked Pro- 
fessor Alexander Agassiz to accept the post of Superin- 
tendent of the Coast Survey. The professor is the only 
son of the late Louis Agassiz. 


Particulars of a gas explosion, which occurred on board 
the Thunderer in one of the coal-boxes, have been received. 
It was caused by insufficient ventilation, and although no 
one was injured it created the greatest alarm. 


After taking about twenty years in their construction 
he new basins formed on the area of what was formerly 
St. Mary’s Island, at Chatham, were completed and 
brought into use on Saturday afternoon, when the turret 
ship Monarch steamed from the fitting-out basin. 


The success of the Brennan torpedo appears to be by no 
means so fully assured as was announced some time ago, 
as experiments are still in progress at Garrison Fort. 
There appears to be some difficulty in steering the appa- 
ratus, 


For the first time since 1849 the output of coal from the 
mines inthe north of France shows a decrease, the total 
for 1884 having been 9,430,000 tons, as against 10,050,000 
tons in 1883, this being equivalent to a diminution of 
rather more than 6 per cent. 


The annual meeting of the firm of W. G. Armstrong, 
Mitchell, and Co. was held on Tuesday last. The profit 
on the year’s operations amounted to 160,692/. 17s. 6d., 
being 59,000/. above last year. This allows of a dividend 
of 8 per cent. 


Extensive fires have been wasting thousands of acres of 
wheat lands in Dakato. On many large farms all the 
buildings have been destroyed. These fires have raged 
during two weeks for hundreds of miles along the Northern 
— Railway, from Brainard westward beyond Bis- 
marck, 


The Times states that the drawings and plans for the 
screw steel armour-belted cruiser intended to be con- 
structed at Chatham Dockyard have been prepared by the 
Constructive Department at the Admiralty, it being in- 
tended to immediately begin building the new vessel, which 
is ordered to be named the Immortalité. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended September 20 
amounted, on 15,218} miles, to 1,282,053/., and for the 
corresponding period of 1884, on 14,985 miles, to 1,332,825/., 
an increase of 233} miles, or 1.5 per cent., and a decrease 
of 43,772I., or 3.2 per cent. 


A correspondent to the Times states that the Admiralty 
has decided to return to their owners thirty of the large 
steamers that were taken up as armed cruisers a short 
time ago. One of these vessels has been sold to the 
Italian Government, and it is said that agents for the 
Russian, Portuguese, and Brazilian Governments are 
negotiating for the purchase of the others. 


The Times Madrid correspondent states that the 
Spanish Government’s invitation to foreign shipbuilders 





for tenders for the construction of three fast cruisers, has 
resulted in fifteen applications. Of these, ten are British, 
and include the names of Elder, Napier, Thomson, 
Samuda, Thames Iron Works, and Armstrong. There 
are also three French and two German proposals. 


The Times states that a new arrangement for providing 
torpedo boats with an additional spar torpedo is to be 
adopted in the service. The existing outrigger torpedoes 
are projected over the bows. This arrangement has the 
effect of arresting the speed of the boats when the tor- 
pedoes are lowered for iiring and of rendering the torpedo 
liable to be carried away by the pressure of the water. It 
also tends to prevent the escape of the boats after the 
delivery of the attack. By placing the spars at the sides 
these drawbacks are removed, the boat being enabled to 
attack under full speed, and without altering her course 
afterwards. The arrangement has been suggested by Mr. 
Gowing, of Portsmouth Dockyard. 


Atthe annual meeting of Armstrong, Mitchell, and 
Co. the chairman, Sir William Armstrong, made reference 
to the proposed establishment of a branch establishment 
inItaly. A site of 70 acres had been acquired at Pozzuoli, 
in the Bay of Naples, but only a part would be required 
at first. They did not propose to raise additional capital 
immediately, but would devote the profits of their Italian 
contracts to the formation account. The chairman also 
referred to the recent strike, saying that in consequence 
of it a contract that had been offered to the company had 
been refused, and it was estimated that the wages on 
this would have amounted to 30,000/., so that the total 
loss in wages might be estimated at 50,000/. 


LAUNCHES AND TRIAL TRIPS. 

On Tuesday, September 22, Messrs. Charles Connell 
and Co., Scotstown, Glasgow, launched the Lismore, an 
iron sailing ship of 1650 tons. She is owned by Messrs. 
James Gardiner and Co., Glasgow, and her first voyage 
will be to Melbourne, under the flag of Messrs. Aitken, 
Lilburn, and Co., of Glasgow. 





On the same day the steel-built screw steamer Mararoa, 
recently constructed by Messrs. William Denny and 
Brothers, Dumbarton, for the Union Steamship Company 
of New Zealand (Limited), had a pleasure cruise on the 
Clyde, with a very large party on board, chiefly share- 
holders of the company. Phe Mararoa is a vessel of 2600 
tons gross, and measures 320 ft. by 42 ft. |by 26 ft. 
She has a double bottom on the cellular system, extend- 
ing from peak bulkhead to peak bulkhead, except under 
the boilers, where the ordinary floors are fitted. The 
double bottom, which has capacity for 300 tons of water 
ballast, is divided into separate compartments, which are 
so arranged that each of {them may be filled and emptied 
independently. She is fitted with direct-acting engines 
on the triple-expansion principle, the low-pressure, inter- 
mediate, and high-pressure cylinders being respectively 
84 in., 51 in., and 34 in. in diameter, with piston stroke of 
4ft.6in. They give an indicated horse-power of 3600. 
Steam is raised by means of two double-ended steel 
boilers, having 12 Fox’s patent corrugated furnaces, and 
the working pressure is 160 lb. per square inch. The 
vessel has accommodation for 150 first-class and 120 
second-class passengers. 

Messrs. D. and W. Henderson and Co., Meadowside, 
Glasgow, launched, on the following day, the Saltees, a 
steel screw steamer of 700 tons gross, and measuring 
185 ft. by 274 ft. by 14 ft. She has been built to the 
order of the Clyde Shipping Company, and has accommo- 
dation for 30 cabin and about 150 steerage passengers, The 
builders are fitting her with compound engines of 150 
horse-power nominal, and having cylinders of 25 in. and 
50 in. in diameter respectively, with a piston stroke of 
36 in. This is the second steamer built this year for the 
same owners by Messrs. Henderson and Co, 


Messrs, Scott and Co., Greenock, on the 24th ultimo, 
launched the Hangchow, a splendid steel screw steamer 
of 1600 tons gross, built to the order of Messrs. J. Swine 
and Sons, London, for their eastern trade. She measures 
270 ft. by 33 ft. by 24 ft. 6in. The builders are yr foie tn 
the Hangchow with her engines, the cylinders of which 
are 25 in. and 58 in. in diameter respectively, with a piston 
stroke of 3 ft.6 in., and the working steam pressure being 
80 lb. per square inch, 





With the same tide, Messrs. Russell and Co., Port- 
Glasgow, launched a handsomely-modelled iron sailing 
barque of 1120 tons net register, and measuring 215 ft. 3in. 
by 35 ft. by 21ft. The new vessel, which is named the 
Earlscourt, has been built to the order of Messrs. Kut and 
Kid, Liverpool, and under the superintendence of Captain 
Pritchard. After loading at Port-Glasgow, she will sail 
on her first voyage to Rangoon. 





Also on the same day, Messrs. Ramage and Ferguson, 
Leith, launched the Crown of Italy, an iron sailing ship 
of 1550 tons net register, and measuring 242 ft. by 38 ft. 
by 23 ft. 2in. She has been built to the order of Messrs. 
Robertson and Cruikshank, Liverpool, and fitted with all 
the most modern improvements, and is intended princi- 
pally for the colonial and East Indian trades. 





Messrs. Alexander Stephen and Sons, Dundee, on 
Thursday, September 24, launched the Thetis, a steel 
sailing ship of 1870 tons gross, and measuring 243 ft. by 
35 ft. 2in. by 21 ft. 6in. She is owned by the builders, 
and intended for the colonial trade. 


On the 25th ult., Messrs. Binnell, Stenhouse, and Co., 





Dumbarton, launched an iron sailing ship of 1300 tons re- 
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ister, named the Forfarshire, and built to the order of 

Lessrs. Thomas Law and Co., Glasgow, for their “ Shire” 
Line. She has been built under special survey, to the 
highest class at Lloyd’s, and measures 236 ft. by 36 ft, } 
21 ft. Gin. When completed she will load for Rangoon, 


With the same tide, Messrs. John Fullerton and Cy 
Paisley, launched a beautifully modelled steel screw 
steamer of about 200 tons. She has been built much in 
excess of Lloyd’s 100 Al class, to the order of Messrs 
Lees, Anderson, and Co., Glasgow, through Mr, J, B. 
Cameron, consulting engineer, of the same city, and is 
named the Quebrucho. She is intended to ply on the 
River Plate. Messrs. Lees, Anderson, and Co. are 
supplying the engines. 

On Friday, 25th September, the second combined 
hopper and dredger constructed by Messrs. William 
‘Simons and Co., Renfrew, for the Belfast Harbour Com- 
missioners, had a trial of her engines on dredging ma- 
chinery in the wet dock at Port-Glasgow. The buckets 
deposited the mud in the hold of the dredger, whose 
capacity is about 800 tons on a draught of 13 ft. of water, 
At the expiry of an hour about 600 tons had been lifted 
and the proceedings having given the utmost satisfac. 
tion, the dredger proceeded to the Holy Lock to deposit 
the spoil. 

Last week we referred to the natural draught trials of 
the Mersey, and since then the three hours’ forced draught 
trial of this vessel has taken place. The trial was emi- 
nently satisfactory, the speed attained being over 18 knots, 
The indicated horse-power was 6625, the contract being 
for 6000. ‘The rate of speed was higher than was antici- 
pated. The engines were fitted by Messrs. Humphreys, 
Tennant, and Co. 





On Saturday last Messrs. Joseph L. Thompson and 
Sons launched from their shipbuilding yard, North Sands, 
Sunderland, a steel screw steamer named the Chelyara, 
built to the order of Messrs. Angier Brothers, London. 
The vessel is of the following dimensions, viz. : Length, 
312 ft. ; breadth, 40 ft. ; depth of hold, 25ft. The engines 
are being supplied by Messrs. Thomas Richardson and 
Sons, of Hartlepool, and are of the triple-expansion type 
of 250 horse-power nominal. The same firm launched a 
steel steam yacht on Friday last, named the Gadfly, and 
have now in progress over 10,000 tons of steel shipping. 

The same firm, on the 29th September, launched a twin- 
screw hopper dredger of 400 tons, with engines of °50 
horse-power. She is named the Geflon, and has been 
built to the order of the Danish Governmeut, the inten- 
tion being to use her at the new harbour works of 
Frederickshaven. This is the second hopper-dredger 
which Messrs. Simons and Co. have constructed for Den- 
mark. She is fitted with the firm’s patent traversing 
gear, which enables the vessel to cut ier own flotation 
through shallows and banks. 





Messrs. J. M‘Arthur and Co., Paisley, on Monday, the 
28th September, launched a steel screw steam lighter of 
about 100 tons, the engines of which are being supplied 
by Messrs. Bow, M‘Lachlan, and Co., of the same town. 


The steam trials of the Scout, 4, steel torpedo cruisers, 
1430 tons, 3200 horse-power, built by Messrs. Thompson, 
of Glasgow, took place at Portsmouth on Monday last. 
She drew 10 ft. 6 in. forward and 14 ft. aft. The revolu- 
tions per minute were 138.20 starboard and 137.15 port, 
and the total indicated horse-power was 2135.90. The 
mean speed realised was 16.260 knots per hour. 





The Severn, a twin-screw steel cruiser of the Mersey 
type. was successfully launched at Chatham on Tuesday 
last. Her principal dimensions are Length between per- 
pendiculars, 300 ft. ; breadth, 46 ft. ; mean draught, 17 ft. 
Yin. ; load displacement, 3600 tons. The armament will 
be two 8in. and ten 6in. breechloaders, one 9-pounder 
and one 7-pounder boat and field gun, six 1 in, Norden- 
felt, and two 45 in. Gardner guns. Whitehead torpedo 
will be discharged both above and below water-line on 
each broadside. There is a9 in. armoured conning tower 
and an armoured deck 2 in. and 8 in. thick. 








Tur Panama Raitway.—The gross receipts of the 
Panama Railway Company in 1884 were 3,494,776 dols., 
and the net earnings of the year were 1,175,824 dols. A 
dividend has been declared for the year at the rate of 16 
per cent. per annum. 

Pumpinc Encines AT WHITACRE: ErratuM.—In our 
account of the pumping engines at the Birmingham 
Water Works in our last issue we stated that the boilers 
were fitted with Knap’s mechanical stokers. We have 
since learned that Messrs. T. and T. Vicars, of Liver- 
pool, are the makers of the stokers in question. 

A GREAT Prussian CANAL,—The Prussian Government 
has announced its readiness to present a Bill for the con- 
struction of a system of canals in Prussia, aiming at the 
junction of the Rhine, the Ems, the Weser, and the Elbe. 
The first proportion of the proposed canal is the run 
from Ruhrort to Emden, The length of the canal is to 
be 1814 miles, its depth 6 ft. 8in., and its width 53 ft. 4 in. 
on the ground, and 80 ft. on the water-line. The canal, 
if it is constructed, will accommodate vessels not exceed- 
ing 500 tons burthen. It is proposed to carry a branch 
canal from Ruhrort to Dortmund, the centre of an im- 
portant coalmining district. Altogether works are pro- 
posed which, if completed, will involve an outlay of 





4,050,0007. 
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WE give, above, engravings of a road-sweeping 
machine, or ‘road scavenger,” designed and con- 
structed by Mr. R. W. Taylor, of Bury St. Edmunds, 
and exhibited by him at the International Inventions 
Exhibition, the machine being arranged so that it can 
be attached to a cart into which the refuse swept up is 
delivered. An extra horse attached to the cart fur- 
nishes the power requisite to actuate the sweeping and 
elevating mechanism. 

The construction of the sweeping part of the machine 
may be best described by saying that the method of 
brushing the refuse from the road is similar in principle 
to that of the well-known hay tedder (brushes of 
course being substituted for the forks), to which is 
added a very light and simple elevator into which the 
revolving brushes gather mud, dust, snow, &c. This is 
accomplished by the direction given to the dust, &c., 
by the combination of a plate adjusted to the brushes, 


and an india-rubber splasher or clearer, which unloads | 


the brushes at each revolution, and causes the dirt, 
&c., to lodge in the elevator, the latter in its turn de- 
positing the dirt into the cart or other receptacle. 
this arrangement no complicated or intermediate gear- 
ing of any kind is required, i.e., there is no trough or 
box, no carriers or revolving worms or blades, but the 
brushes deliver the refuse into the elevator direct, and 
also without the necessity of first forming the refuse 
into ridges or rows. 

_ The machine is simple in its construction, and we are 
informed by Mr. Taylor that it will deal with any and 
every kind of refuse, from the fine mud of a city 
street to the coarsest rubbish of a provincial market 
square, and the brushes or brooms are so arranged as to 
gather up straws or cabbage stalks with equal facility 
in the one operation, A special feature in this arrange- 
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| ment is the regulating gear attached to the front of the 
| machine. By means of this arrangement the attendant 
can alter the pitch of the brooms, so as to sweep either 
the coarsest macadam road or the smoothest pavement, 
while the machine is working, or regulate them to the 
greatest nicety while sweeping a piece of road present- 
ing various thicknesses of mud, &c., on different parts 
of the surface. 


parks of leaves on the same principle (with a slight 
modification) as that described above. 

In our illustrations A A are brush heads attached to 
drums or rings, which revolve on a fixed spindle E, 
Fig. 2, and are driven from the road wheels separately 
by ordinary gear wheels. The brushes or brooms are 
reversible and easily adjusted or renewed. B B are 
levers for throwing in or out of gear the brushes and 
elevator, so that no working part of the machine is 
used except when necessary. Atc is a crank or handle 
for the carter to regulate the proper distance of the 
brooms from the ground (while the machine is running) 
to suit the kind of surface to be dealt with, while D 
| are) handwheels for regulating the tension of the 

elevator chains. 


ON THE IRON TRADE OF SCOTLAND.* 
By Mr. F. J. Rowan, Glasgow. 
HISTORICAL. 


In the history of ironmaking, as in that of most manu- 
factures, there occurs first an empirical period, charac- 
terised by simple, if rude and imperfect, appliances and 
processes, and often by considerable waste of materials ; 

















_ Paper read before the Iron and Steel Institute at 
| Glasgow. 








The patentee also claims for his inven- ! 
tion that it is applicable to the sweeping of lawns and | 





and to this succeeds the scientific period, in which exact 
methods of working are introduced, and improvements 
or refinements are added, according to the progress of 
scientific investigation. The days of empirical simplicity 
possess a great charm when surveyed in the light of in- 
creased knowledge and experience, but the labour by 
which that maturity has been attained prevents those 
who have reached it from estimating lightly the work 
done and the difficulties overcome by the pioneers of the 
advance. 

The history of the earliest days of coal-mining and iron- 
making in Scotland and England reflects the highest credit 
upon the men who accomplished so much with their in- 
adequate means and imperfect knowledge. 

In the iron trade the empirical period may be said to 
extend from the use of the earliest bloomeries to nearly 
the close of the time when cold blast was used with coke, 
and thus to embrace the time during which charcoal was 
the fuel used ; while the scientific period dates from the 
introduction of hot blast, unless we include the intro- 
duction of the steam engine of James Watt, which took 
place at an earlier date. 

The Scottish iron trade is linked with both periods, and 
occupies an honourable place in the latter one. 

The ground was prepared for the early introduction of 
ironmaking into Scotland by the opening up of her 
mineral fields in remote days. Before the end of the 
twelfth century* the monks of Holyrood Abbey, Edin- 
burgh, had a grant made to them of the tithe of the 
colliery of Carriden, near Blackness, which grant was 
confirmed to them by King William between a.p. 1210 
and 1214. During the same reign the monks of Newbattle 
Abbey received the grant of a colliery on the seashore at 
Preston, in the lands of Tranent, from which district coal 
was subsequently taken in abundance. 

In a.D. 1600 Sir George Bruce re-opened the colliery at 
Culross, in Perthshire, and fitted it with Egyptian wheel 
pumping machinery on a large scale; the colliery works 
being so extensive that in 1617 they were visited by King 
James VI. We find that at the inning of the seven- 
teenth century the export of coal had commenced from 
Irvine in Ayrshire, and that previous to 1720 several of 
Newcomen’s engines (which were first introduced in 1712) 
were erected at collieries in Scotland. 

There being no evidence to show that ironmaking was 
carried on in Scotland during the Roman occupation of a 
portion of the country, we must take the referencet to 
‘* the trade of founding, lately brought into the kingdom 
by John Meikle, for casting of balls, cannons, and such 
other useful instruments,” contained in an Act of the 
Scottish Parliament in 1686, as giving the earliest intima- 
tion of Scottish ironmaking. 

Two charcoal furnaces of comparatively small dimen- 
sions, one at Goatfield, in Argyllshire, and one at Bunawe, 
near Lock Awe, in the same county, were erected about 
1750, and the latter one, which is known as the Horne 
furnace, is still in operation, using hematite ore from 
Ulverstone in Cumberland, and charcoal from the neigh- 
bourhood of the furnace. 

In 1759 the Carron Iron Works, near Falkirk, were 
established, the company of proprietors being incorporated 
by royal charter some years later. These works, as 
originally designed, consisted of one blast furnace work- 
ing with charcoal, but others were soon added, and a blow- 
ing engine was erected by Smeaton, which was of con- 
siderable size for those days, and was among the earliest 
of such blowing machines in Britain, if it were not the 
first, as Dr. Percy suggests. 

In 1788, which David Mushet§ considered the com- 
mencement of the new era in the iron trade, there were in 
Scotland eight blast furnaces in operation, viz., four at 

arron, two at Wilsontown (erected in 1781 and 1787), and 
the two Argyllshire furnaces. With the exception of the 
last two, which were worked with charcoal, all the fur- 
naces used coke. The total make of pig iron for that year 
must have been between 6000! and 7000 tons ; but Mr. 
Day remarks that the total make in Scotland ‘‘ down to 
1788” was only 1500 tons. 

We have it also from Mushet that in that year (17£8) 
there were one forge and three refineries at work in Ncot- 
land, producing a total of 240 tons of bar iron. It is 
probable that this forge was at Carron, which conse- 
quently has the credit of commencing the manufacture of 
malleable iron in Scotland ; but another forge was started 
very soon thereafter at Wilsontown. 

An account of Carron by Sir John Sinclair in the 
“* Statistical Account of Scotland,” shows that in 1792 
there were in operation five blast furnaces, four forges, and 
numerous appliances for the manufacture of small cannon 
or ** carronades,” for which the works had acquired a 
great reputation. 

There are evidences of the truth of Mushet’s remark 


* “ History of Coal Mining,” by R. L. Galloway. 

+ “Manufactures of the West of Scotland,” by St. 
J. V. Day. 

+ See Percy’s “‘ Metall. Iron and Steel.” 

§ Papers on Iron and Steel. 

| There were two charcoal furnaces which produced 
1400 tons and six coal furnaces, each making between 
800 and 900 tons, according to Mushet’s figures, page 44. 
The Encyclopedia Britannica, seventh edition, vol. xii., 
page 430, gives the following statement of the quantity of 
iron produced in Scotland in 1788 : 


. 


Furnaces. Tons, Total. 
Goatfield 1 700 _ 
Bunawe ae ae 1 700 — 
—. 1400 
Carron ‘bad ae 4 1000 4000 
Wilsontown ... 2 800 1600 
7000 


“ Manufacturer of West of Scotland, 
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that 1788 commenced a period in which the quantity of 
iron produced was doubled every eight or ten years. 

The proposal to lay a tax upon coals by Mr. Pitt in 1796, 
and the returns of the extent of the iron trade which the 
opposition to the proposed tax was the means of calling 
forth, make this a noted date in iron manufacture. Scot- 
land is represented in these returns by seventeen fur- 
naces, producing a total of 16,086 tons ; these, in common 
with the English furnaces, consuming an average of three 
tons of coke per ton of pig produced. 

These seventeen furnaces include, besides Carron and 
Wilsontown, those at Muirkirk and Omoa, commenced 
about 1787, at Clyde Iron Works, 1788, at Devon Iron 
Works, 1792, and Glenbuck. Cramond Malleable Iron 
Works were also started during this period, and used prin- 
cipally iron from Russia and Sweden. It is said that the 
high price charged for these pigs after 1780 caused the pro- 
prietors of the works to erect blast furnaces at Clyde in 
order to supply the raw material for Cramond. 

From this time until 1830, which marks the introduc- 
tion of hot blast,"ten other furnaces had been built, and 
there were in this year in Scotland twenty-seven blast 
furnaces, making, it is said, 37,500 tons. In these are in- 
cluded the furnaces at Balgonie, in Fifeshire (1801), 
Calder (1801), Shotts (1802), and Monkland Works (1805). 

From the year 1830 until about 1840 there were no fewer 
than twenty-four iron works established for the manu- 
facture of pig iron and numerous malleable iron works, 
the greater number of which are still in existence ; so that 
to-day Scotland* has 143 blast furnaces built, of which 92 
are in blast, with an average production of 200 tons per 
week each; while at December, 1884, there were 367 

uiddling furnaces built, 98 being inactive, and 269 active 
in producing puddled bar, at an average of 732 tons per 
furnace. 

The iron works which are to be visited by the members 
of the Institute during this meeting comprise examples of 
the most efficient and economical of the Scottish works. 
One or two are in the immediate neighbourhood of 
Glasgow ; but the centre of the ironmaking district, or, as 
it has been termed, the ‘‘ black country” of Scotland, is 
at Coatbridge.t 

Several malleable iron and steel works have been esta- 
blished since 1845, but few of the existing works for the 
manufacture of pig iron were erected after that date, 
although furnaces were added to several. A furnace for 
making cold blast pig was started about twenty years ago 
at Springbank, but was stopped after a few years’ work, 
and is not now in existence. 


SraTISTICAL, 

Pig Iron.—Tables I. and II. (Appendix) give nearly 
all the available data of the quantities of pig iron pro- 
duced from the year 1760 till 1845, and from 1845 till 
1885.t During the latter period records have been sys- 
tematically kept, and thus the information available is 
more complete. These figures reveal the steady increase 
which took place in the trade in pig iron from its com- 
mencement, but the rate of progress from 1830 to 1845 is 
too remarkable to pass without notice. From an annual 
make of 37,500 tons in 1830, when the introduction of hot 
blast took place in Clyde Iron Works, the output was 
doubled in six years: in nine years it had reached five 
times the extent of output in 1830, and in 1843 it 
reached eight times that quantity. In 1845 the extent of 
the manufacture was thirteen times that of 1830, and it 
increased very steadily from that point until 1870, when 
the largest annual production ever recorded in Scotland, 
was reached. There have been fluctuations in quan- 
tity since that year, but the make of 1881, which was the 
highest since 1870, did not reach the former quantity by 
30,000 tons. 

The average prices for pig iron ruling during these years 
give a fair representation of the prosperity of the trade, 
but do not, of course, record all the fluctuations in price 
which marked its course. These have been graphically 
set out in diagrams by Messrs. James Watson and Co., 
and Castel and Latta, which enable us to follow each step 
in the various depressions and elevations to which the 
trade has been subject. 

A severe depression§ was felt about the year 1844, 
during which prices fell to 40s. and under ; and as Scotch 
pigs were produced then from 30s. to 35s. per ton, it was 
thought that no permanent rise in price could take 
place. A good harvest and_a low bank-rate, how- 
ever, stimulated trade, and by December of that year 65s. 
per ton was reached. Prices rose in 1845 to 120s. per ton, 
and averaged about 80s. for that year; 400,000 tons were 
produced, and stocks at the close of the year amounted to 
240,000 tons, or seven months’ supply. The average 
price in 1846 was 72s. 6d. per ton, and the stock declined 
to 140,000 tons by the end of the year; 70s. was the ave- 
rage price for the first nine months of 1847, and the stocks 
fell in this time to their lowest point, 80,000 tons. Then 
there came a commercial crisis, the minimum rate of dis- 
count being eight per cent., and the suspension of the 
Bank Act, which abruptly ended the period of prosperity 
and caused the price of pig iron to fall to 45s. 

Periods of depression have existed from 1848 till 1852; 
from 1858 till 1866, with a respite in 1863; from 1866 till 
1871; and from about 1877 till the present time, with a 
break in 1879 and 1880. The prices of 1872 and 1873 
were unusually high ; in February of the latter year the 
highest price ever reached for Scotch pig iron was re- 
corded at 138s. per ton, 129s. having been touched in 
August, 1872. 

Generally speaking, advances of importance in price 





* See reports of Mineral Statistics. 

t+ See map by Ralph Moore, C.E, 

+ See also diagrams by R. Moore, C.E. 

§ ‘*The Rise and Progress of Coatbridge, &c.,” by A. 
Miller, 
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TABLE A.—Ovrrvut oF CoAL, IRONSTONE, AND LIMESTONE IN SCOTLAND, WITH NUMBER OF PERSONS 


EMPLOYED, FOR THE YEARS 


1873, 1875, 1880, AND 1884. 


1875. | 





1873. | 1880, 1884, 
: | 
sid | | } | 
Persons | Persons | Persons Persons 
| Employed. | Tons Employed. | Tons. Employed. Tons. Employed. Tons 
Coat. | | 
Lanarkshire - ar is 9,194,149 | 10,423,799 oe | 10,026,999 | 
Counties east of Lanarkshire .. 3,677,350 | 3,923,990 oe | 4,392,284 | Details not 
Ayrshire .. fF ey tp 3,240,512 3,565,336 es 3,106,965 in Report. 
Counties west of Lanarkshire. . 745,761 684,382 43 | 748,638 , 
Totals 58,525 | 16,857,772 | 56,897 18,597,507 | 53,130 | 18,274,886 46,755 | 21,186,638 
Ironstone. ory 
Eastern district .. 3,951 648,755 | 4,673 803,665 3,576 772,043 2,180 499,701 
Western ,,... 9,702 | 1,452,347 | 8,954 1,642,002 8,715 1,887,274 6,585 1,383,457 
Limestone. | ; 
Eastern district .. .. No returns, No returns.' 165,262 214,251 Not ines : 
enter 45 tw me | ; 92,653 65,021 , Olin report for 1334 
| ' 








have taken place when the stocks were large instead of 
the reverse, which might be expected to be the natural 


course of events, and falls in price have been coincident | 
But in the past the greatest in- | 


with diminished stocks. 
fluence upon the 


rice of pig iron in Scotland has been 
wielded by that of 


malleable and manufactured iron, the 


demand for which indicated pretty surely the condition of | 


trade in general. Now, however, the large and increasing 
trade in steel, made exclusively from the higher qualities of 
iron, introduces a new factor into the question, diminishing 
as it does the extent and importance of the malleable iron 
trade, and thus removing the ordinary qualities of pig 
iron from the influences which they have felt in the past. 
It would seem that, to put the ordinary pig-iron manu- 


facture in the future abreast of the times, either means | 


must be found by which the ordinary qualities of pig are 
available for steelmaking, or ironmasters must so perfect 
their processes of manufacture as to eliminate in the blast 
furnace all the ingredients which make the difference 
between their iron and the very best used for open-hearth 
steel. The basic 


the writer was concerned in the introduction of that pro- 


cess into Scotland about two years ago, in the hope that | 


it would enhance the value of ordinary Scotch pig iron. 
As to the alternative, there has been so much advance in 
the science of ironmaking in the past, that it is not im- 
possible that means may yet be found to purify either the 
raw materials or the iron produced from them. 

Table III. (Appendix) illustrates in one way the great 


improvement which has taken place in ironmaking, if , 


we compare the large amounts representing the annual 


production of pig iron per furnace with the 5053 tons per | 


furnace of the year 1845, the 1600 tons per furnace of 
1826, or the 400 to 500 tons per furnace of earlier days. 
Table IV. also shows decided progress in the steady 


reduction of the amount of coal used to produce a ton of | 


pig iron. This advance has been more marked since 1872 
than for some time prior to that date, in consequence of 
the introduction of closed tops, higher furnaces, and 
higher temperatures of blast, which have marked the 
practice of most of the ironmasters since that time. At 
present there are probably not more than fifteen open- 
topped furnaces at work in Scotland ; but the dimensions 


of the closed furnaces are as various as those of the older | 


style were. The old open-topped furnaces ranged from 
42 ft. to 65 ft. in height, an 
found from 42 ft. to 82 ft., of which latter size there are 


examples (with 23 ft. diameter of boshes) at Langloan Iron | 


Works. 

It is only fair to note that nearly twenty years ago Mr. 
Henry Aitken raised a furnace at Almond Iron 
from 50 ft, to 70 ft. in height, increasing the efficiency of 


his blast stoves, and making other improvements in treat- | 


ing the raw materials, by which he realised important 
economies. Tabulated results show that iron was pro- 
duced in 1868 and 1869 with 1 ton of coke, 2 tons 1? cwt. 


ore and coked ironstone, and 9} cwt. limestone per ton | 


of pigs. 

Coal and Tronstone.—Mr. Ralph Moore, Her Majesty’s 
Inspector of Mines for the Eastern Division of Scotland, 
is my authority for the statement that about two-thirds 


of the coal raised in Scotland are got from the coal | 


measures, and one-third from the carboniferous limestone 


series, and that Lanarkshire now produces about 60 per | 


cent. of the whole 


—s put out in Scotland. 
In the estimate 


distribution of coal in the various 


counties of Scotland which appeared in the report of the | 


Royal Commission on coal in 1867, and is reproduced in 


Table V., Edinburgh is credited with the largest quan- | 


tity. The production of coal has not, however, been 
developed there to any great extent as yet, on account of 
the strata of the coalfield offering greater difficulties than 
are to be met with in the Lanarkshire field. The re- 
sources of Midlothian will, however, doubtless join in the 
general progress of the country at a future day, although 
they have not, so far, been conspicuous in this way. 
general increase in the quantity of coal raised in Scotland 


is shown by the figures in Table VI., which are evidence | 
of a very great expansion, surpassing that of either the | 


production of ironstone or the make of pig iron. 

One remarkable feature about this increased production 
of coal is that it has been accompanied by a considerable 
reduction in the proportionate number of persons employed 
in winning the coal. 

Colonel Austine has recently said that the output per 
person employed in Scotland was as follows in the years 
1873 and 1883 : 


1873. 1883. Increase, 
Eastern district 273 382 109 
All Scotland ... 266 369 103 


rocess of steelmaking seemed to offer | 
the means for realising the first of these conditions, and | 


the present furnaces are | 


Works | 


The | 


, _ Table A, which has been prepared for me by Mr, 
| Ralph Moore, shows a similar result by stating the total 
output and total number of persons employed in various 
years, and Mr. Moore has also shown the number of 
people employed to raise 1,000,000 tons at different 
| periods as above, 


Persons Employed to Raise 1,000,000 Tons per Annum. 


from fag, 36. AYGY* Tota 
1872 ae 145 390 2522 3057 
1877 22-287 2200-2509 
1883 10217-19527 


This reduction in the number of workers necessary 
for the output of coal, is due partly to lower rates of 
wages being paid to the miners, and greatly tu the im. 
provement in the fittings of collieries which has been the 
rule since 1873. The period of good trade about 1870 
caused the opening up of large additional coalfields, the 

rincipal area — that of the Clyde Valley, where not 
ess than forty pits have been sunk since 1870, and workings 
| of large extent have been opened up at depths of from 100 
to 210 fathoms, well arranged with a view to the use of 
mechanical haulage and other improvements, both under- 
ground and on the surface. 

Earnock Colliery, which the members of the Institute 
are to visit on this occasion, is situated in the best por- 
tion of the thick seam at Hamilton, and from the complete- 
ness and extent of its outfit is quite worthy to be acknow- 
ledged the representative an of modern Scottish 
mining enterprise. 

The ironstone obtained in Scotland is raised principally 
from the carboniferous limestone series. The celebrated 
blackband has nearly been exhausted in the western 
districts, but large quantities of it exist in the Lothian 
field. The total number of mines or workings for iron 
ore in 1880 is stated at 125, the average output of ore being 
21,316 tons per mine. 

Table VI. shows that the output of ore has been prac- 
tically stationary for many years, but that since 1881 it 
has begun to decline gradually. This is no doubt caused 
by the influence of the steel trade, which causes an in- 
creasing quantity of ore from Spain and Africa to be im- 
ported. ‘The amounts of these imports for the last three 
| years are given in Table B., and compared therein with 
1879, 

TaBLeE B,—Imports of Iron Ore into Scotland. 
Of which into 


Year. Tons. 


| Glasgow 
1879 42,471 41,496 
1882 335,200 251,130 
| 1883 352,000 280,055 
1884 406,007 235,329 


The decline in the output of ore is also illustrated by 
comparison with the total production of ore in the United 
Kingdom. 
| In 1860 the total production of ore in the United 
| Kingdom was 8,024,000 tons, of which Scotland raised 
2,150,000 tons, or 26.7 per cent. of the whole. 

In 1870 the United pane produced 14,370,000 tons, 
of which Scotland raised 3,500,000 tons, or 24.4 per cent. 

In 1881 the United Kingdom produced 17,446,000 tons ; 
Scotland produced 2,600,000 tons. Scotland therefore 
contributed 14.90 per cent. of the whole production of the 
country. 

1n 1882, the United Kingdom produced 18,031,957 tons, 
of which Scotland raised 2,406,084 tons, or 13.34 per cent. 

Coal being the fuel almost exclusively used in the blast 
furnaces in Scotland, the manufacture of coke has not 
| attained the same importance which that industry 
| possesses in England. There are, however, several works 
for the manufacture of coke carried on by Messrs. William 
Baird and Co., and others, in the Slammanan district, 
and by the Kinneil Iron Company at Boness; but im- 
proved methods of coking and recovering the waste pro- 
| ducts have not been introduced. Washing the coal used 
in coking is, however, practised. 


(To be continued.) 








TEA ON THE NORTHERN PaciFic.—The Northern Pacific 
Railroad Company expects to make the conveyance of tea 
from China and Japan one of the chief features of its busi- 
ness. Out of a total of 37,000,000 lb. of tea received 
from Japan during the past season, about 20,000,000 lb. 
came by the Suez Canal ; 11,000,000 lb. by railroad from 
San Francisco to New York; and about 6,000,000 1b 
went by rail direct to Chicago, St. Paul, and other inter- 


| mediate points, 
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ComPitep By W. LLOYD WISE, 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

cm aEED UNDER THE ACT OF 1883. 

The number of views given in the pee Drawings is stated 
in each case @ the price; where none are u , the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

of Specifications may be obtained at 38, Cursitor-street, 
log, 9 E.C., either personally, or by letter, enclosing 
amount of Pages and postage, addressed to H. Reaper Laok, Esq. 

The date of the advertisement of the pt ofa yplet \° 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

give notice at the Patent = of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


in 
MACHINE TOOLS. 


12,583. W. P. Thompson, Liverpool. (Nathan Blum, 
Paris). Improvements in Screw-Cutting Lathes. (6d. 
8 Figs.) September 19, 1884.—The movement of the slide rest or 
tool bearer is regulated by a lever capable of being set to different 
lengths in such a manner, that the movement of the tool, and con- 
sequently the path traversed by it, may be increased or diminished 
by simply moving the lever without altering the speed of the 














screw shaft, or of the work on the centres. The mechanism con- 
sists essentially of the lever 1 having screw nut 2 upon the screw 
shaft, said nut being adjustable in a slot of this lever, which 
ends in a fork 8 traversed by the articulating pin 4 and havinga 
slide or rib in combination with a graduated scale 7 carrying a 
rayed screw nut ending in a stud which travels and fastens in the 
slide of the lever, transmitting the motion ef the screw shaft to the 
slide rest. (Accepted July 21, 1885). 


13,335. G. Richards, Broadheath, Cheshire. Im- 
provements in Machines for Grin Planer Knives 
or Cutters and Similar Edge Too (6d. 7 Figs.| 
October 8, 1884.—In order to diminish the liability of burning or 
injuring the cutters by the rapid rotation of the emery wheel, the 
latter is so arranged that its contact will only bea hair line, and a 
constant side motion over the work is imparted to it by means of 
a worm and wheel on the end of the driving shaft, and an eccentric 
link connected with the frame. The knife-carrying table is reci- 
procated beneath the emery wheel. (Accepted August 7, 1885). 


6702. G. Greenwood, Leeds. (J. Saget, Puteauz, Seine, 
France) Improved Machinery for Cutting and 
Shaping Metals. [Sd. 6 Figs.) June 2, 1885.—This invention 
relates to a construction of machine suitable for cutting milling 
tools of an irregular form, whether their teeth run in straight 
lines or helically, also for cutting twist drills, toothed wheels, and 
reamers, and for grooving screw taps. A peculiar feature of the 























machine is that the cutter spindle headstock is capable of being 
swivelled on axes which cross each other at right angles, and of 
being locked in any desired position. The machine provides for 
the advance of the work to the cutter in a vertical, a transverse, 
and a longitudinal direction, as well as of its moving axially under 
the cutter. For the purpose of minimising any inequalities in the 
working of the milling tool, while reproducing irregular forms, a 








former is used, which is made capable of being traversed at a 
superior speed to that of the work. A full description, with illus- 
tration, of this invention appeared in ENGINEERING of September 
4, 1885, page 222. (Accepted July 21, 1885), 


3896. W. P. Thompson, Liverpool. (J. W. Adams, 
Chicago, U.S.A) Improvements in or Appe r4 
to Bolt and Nut Screwing Machines. (sd. 20 Figs.) 
June 8, 1885.—The invention relates to improvements in bolt 
threading machines in which a revolving split-head or die carrier 
is automatically actuated to advance the threading dies or chasers 
towards or withdraw them from the bolt on a line radial to the 
axis of rotation of the head and of the dies, and without stopping 
or reversing the machine. The two parts of a split-head are 
bodily actuated, without closing up the ends of the space between 
them, and by this means there is obtained a free passage for the 
escape of cuttings. Improvements are also effected for gauging 
the size of screws to be cut, the length of the screw thread, and 
for connecting and adjusting the several parts to cause the head 
to automatically open and close at certain intervals. (Accepted 
August 11, 1885). 


7028. G. F. Simonds, Fitchburg, Worcester, U.S.A. 
Improvements in Methods and Machines for Making 
Irre ly-Sha) Metal Articles that are Circular 


in Cross Sectional Area. (8d. 18 Figs.) June 9, 1885.— 
The heated bar ingot or fagot to be shaped is introduced between 
two dies on the machine ; the upper die is brought down on to the 
article by ascrew. Two platens are reciprocated alternately in 
opposite directions and press or eg the article to the desired 
point, surplus metal being crowded laterally, thus leaving the 
(Accepted July 24, 1885). 


SMALL TOOLS. 


11,936. J.E. Reinecker, Chemnitz,Germany. Im- 
provements in Stocks and Dies. (6d. 3 Figs.) Sep- 
tember 3, 1884.—Three or four adjustable dies are placed in radial 
slots in the stock, the body of which is circular, and are adjusted 
by means of eccentric ribs, fastened to a revolving disc or turn- 
plate attached to the stock. The eccentric works in corresponding 
cross grooves cut in the dies. Means are provided for turning the 
disc just mentioned, also for fixing the point up to which the disc 
has to be turned each time when cutting a screw of certain size or 
pitch, and for guiding the rod or bolt through the stock. (Ac- 
cepted July 17, 1885). 


12,501. W. Morling, Hammersmith. An Improved 
Adjustable Boring Tool for Standard Sizes, Applic- 
able alsofor Turning and other Purposes. (4d. 8 Figs.) 
September 17, 1884.—A circular cutter is fixed in a slotted bar by 
screws which through the centre of thecutter. When the 
cutting edges become worn, the screws can be slacked and the 
cutter moved round, so that a sharp portion is again presented, 
uniformity and exactitude in the sizes of the holes bored by the 
cutter being thus attained. (Accepted August 4, 1885). 


12,981. E. Love, Blakenhall, Wolverhampton. Im- 

rovements in Skelp-Bending Tools Employed in 

e Manufacture of Tubes. (6d. 9 Figs.) September30, 
1¢84,—The tools are constructed with a flat part to receive the 
end of the strip from which a skelp is to be formed, and with 
curved parts to give a continuous initial bending to the strip, and 
with a tubular part to complete the bending of the skelp, the initial 
ard complete bending being continuously produced at one opera- 
tion by means of drawing tongs operating in the usual manner 
upon a drawbench. (Sealed September 18, 1835). 

5893. The Graham Manufacturing Company, Galt, 
Ontario. Drill and Lathe Chuck. (6d. 7 Figs.) May 13, 
1885.—The sleeve B, provided with a screw thread on its inner 
face, is revolved by a lever inserted in the sockets a', imparting 


work in proper shape. 





a longitudinal motion to the slides C, which are provided with one 
or more inclined flanges and grooves, working against correspond- 


ing inclined grooves and flanges on the jaws D, thus causing them 
to move to and from the centre of the chuck. (Accepted July 10, 
1885). 


7303. J. F. Allen, New York, U.S.A. Improvements 
in Feed Motion for Ratchet Braces and Drills. (4d. 
4 Figs.] June 16, 1885.—The nature of this invention consists in 
the arrangement of gearing connecting the spindle or stock with 
the adjusting screw of the drill for the purpose of producing an 
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automatic and regular feeding device during the operation of the 
drill. This isattained by combining the toothed spindle A with 
the ring G, adapted to operate the adjusting screw C by the inter- 
mediate ring H and the key K, the ring G having internal teeth of 
a greater number than are provided on the spindle. (Accepted 
July 24, 1885). 


PUMPS. 
12,790. J. H. yp London. Improvements in 
Pumps and usters. (6d. 2 Figs.) Sep- 


tember 25, 1884.—The pump consists of two cylinders of different 
diameters, the smaller being inside the larger, forming between 
them an annular space fitted with a solid block. The internal 
cylinder is fitted with a sliding piston which passes through aslot 
in the internal cylinder, its transverse length being equal to the 
diameter of the smaller cylinder plus the width of the annular 
space. When the axle, with the small cylinder and piston fitted 





thereto, rotate together, the piston is moved in the slot by the 
wedge form of one end of the block, while the other end of the 
same block permits the piston t> traverse the annular space, 
drawing with it the fluid from one port and driving it through 
the other prt. The apparatus may be used as a pump, blower, 
or exhauster, for water, oil, air, gas, or other fluid. (Sealed Sep- 
tember 18, 1885). 


13,795. G. Thornley, Burton-on-Trent. Improve- 
ments in Steam Pumping Engines. (6d. 5 Figs.) Octo- 
ber 18, 1884.—The piston-rod of the steam cylinder is connected 
to the bucket-rod of the pump by means of a connecting link or 
hoop, made in such a way that the connecting-rod and crank can 
work within it. The sides of this connecting link are made suffi- 
ciently wide apart to allow the crank and connecting-rod to work 
between them. (Accepted August 14, 1885). 


14,135. J.N. Floyd, Handsworth, and G. Tangye, 
Soho, Staffordshire. Improvements in Working the 
Slide Valves of Steam Pumps. . 1 Fig.) October, 25, 
1884.—According to this invention the steam cylinder slide valves 
of a double-acting steam pump are worked automatically by the 
combination with the pumps of two small cylinders g h, in com- 





munication by means of ports with the pump barrel or cylinder. 
The cylindersg hk are furnished with reversing pistons, the rods of 
which are situated on opposite sides of the steam cylinder slide 
valve. The slide valve is reversed by these pistons when the 
pump bucket approaches the end of its stroke in either direction. 
(Accepted July 31, 1885). 


MINING TOOLS. 


11,457. C. Chapman, Salford. Improvements in 
Apparatus for Boring Wells. [6d. 6 Figs.) August 20, 
18%4.—-With the drill or boring bar ¢ are combined two spiral 
ratchets a b, and fixed on the bar and connected with the pawls f) 
ard gy respectively. When the bar cis dropped, the pawls gg, 
that engage with and slide on the spiral of the lower ratchet 6, 








cause the shell el, bow d, and suspension rope to twist and the 
pawls ff that engage with the upper ratchet a move round to 
the next tooth. Similarly, when the bar is lifted the pawls gg 
move round to the next tooth on the ratchet b. When the bar 
then is again dropped, the cutters secured to the lower end of 
the bar strike the ground in a fresh place. (Sealed September 11 


12,213. G. Pitt, Sutton, Surrey. (Ff. B. Taylor, Wash- 
ington, U.S.A., and J. Hanning, Paris) An Improved 





Rock -Boring Apparatus. 


(6d. 
1884.—This invention has reference to boring apparatus worked by 


9 Figs.) September 9, 
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steam or compressed air, Cis the cylinder, the admission and 
exhaust being controlled by the valve D, which is actuated by a 
tappet D' which receives motion from the piston. Upon the 
piston-rod is placed a ratchet ring H provided with two feathers 
working into spiral grooves GG. Into this ratchet works the 
pawl H!, and by this arrangement a partial rotation is imparted 
to the piston and jumper at each stroke of the machine. The 
automatic feed following up the penetration of the jumper is ac- 
complished by means of a cam placed in the side of the cylinder, 
which receives from the piston a vibrating motion, communi- 
cated by a shaft to pawls engaging with ratchet tecth I4 at the 
back of the machine, and thus, by imparting to it an intermittent 
rotary motion, the cylinder is fed forward. The carriage rests on 
the pointed legs A! A? A3, the latter two being adjustable, Two 
upright columns A’ are connected at the bottom toa shaft ASx 
and wormwheel A8, whereby the two columns are made to turn 
simultaneously, thus raising or lowering the machine. Adjustable 
friction bearings in the headstock A)? allow of any desired direc- 
tion being given to the machine. (Accepted July 31, 1885). 


12,341. J. C. Merryweather and C. J. W. Jakeman, 
Greenwich. Improvements in Machines for Cutting 
and Drilling Tubes, [6d. 5 Figs.) September 12, 1884.— 
These improvements specially relate to machines for operating on 
bore tubes in wells in cases where it is desirable to perforate the 
tube at some distance down in order to admit water from fissures 
or springs existing at various places in the strata, or for cutting 
the tube from the inside at a given point in order to withdraw the 
—— portion. The machines are constructed to be actuated by 
ordinary well-boring rods of any required length, and without any 
other support from the surface, and are suitable for operating on 
tube wells. They may also be used for tubes in other positions. 
(Accepted July 31, 1885). 


13,042. J. Shaw, Pontefract, Yorkshire. Improve- 
ments in the Means or Apparatus for Screening 
Coal. {(4d. 2 Figs.] October 1, 1884.—Travelling grates are 
employed for perfectly screening (i.e., separating the larger parts 
from the smaller) without the risk of crushing, breaking, or 
damaging the lumps. (Accepted July 31, 1385). 


ROLLING, FORGING, &c., MACHINES. 


12,920. _C. aoe, Sheffield. Improvements in Hy- 
draulic Forging Machinery. [6d. 12 Figs.) September 29, 
1884.—The rams a transmit the pressure to the crosshead } through 
thrust rods d, having universal, i.e., ball-and-socket joints, at the 
two ends in order to permit of horizontal deviation of the cross- 
head without throwing undue strains on the rams. For the pur- 
pose of lifting the crosshead 6 after a downward stroke, one or 
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more lifting rams h, of considerably smaller area than the pressing 
rams, are employed. The —— in connection with the press 
consists of an accumulator /, which is partially filled with water, 
sufficient to cause the pressing ram cases to be filled with water 
when the rams and crossheads descend with the desired rapidity ; 
aset of high-pressure pumps m ; and a system of valves 1, 2, 3, 4 
for the admission and discharge of water to and from the pressing 
and lifting ram cases. (Sealed September 15, 1885). 


GRINDING, CRUSHING, &c., MACHINES. 


14,426. B.J. B. Mills, London. An Improved Mill 
for Crushing or Grinding Hard Materials. [6d. 2 Fiys.| 
October 31, 1884.—This invention refers to the breaking and crush- 
ing, or grinding of all kinds of solid hard materials, by means of a 
succession of rolling mills with gradually decreasing entry formed 
by the combination ofa millstone or wheel on a horizontal axis and 
of several smaller wheels or cylinders, also on horizontal axes and 
arranged around the millstone on its descending side, pressure 
being applied to each of them by means of screws. Powerful 
springs are arranged to render the pressure between the wheels 
elastic in order to separate them, if too large or too hard pieces 
should be accidentally introduced. (Accepted August 11, 1885). 


304. J. Foulds, Bingley, Yorkshire, and S. Tomlin- 
son, Bradford, Apparatus for Crushing and Reduc- 
ing to Powder Stone or other Hard Material. (6d. 
2 Figs.) January 9, 1885.—The machine consists of two cones of 
cast iron fastened together and caused to revolve with an eccen- 
tric motion within a stationary cylinder and cast-iron cone. The 
outer surfaces of the revolving cones and the inner surfaces of the 
stationary cylinder and cone are fluted, that is, have Y teeth. 
The machine gives constant effective action. The cones revolve 
about a vertical axis. (Sealed September 22, 1885). 


71957. A. J. Boult, London, (J.C. L. Pestrup and G. 
Diers, Bremen.) Improvements in Grinding Mills. [é6d. 
6 Figs.] ‘June 30, 1885.—These improvements relate more parti- 
cularly to mills for agricultural purposes. The rotation of one 
stone is transmitted to the other, and the two stones are dressed 
with furrows which are of parallel trapezoid or circular shape in 
transverse section, and may, therefore, be used while the stones 
are revolving in either direction, The stones may be driven in the 
same or in opposite directions, and at different velocities, if de- 
sired, say, where the grist is to travel in a given direction. The 
belts or ropes for driving the stones are led over guide rolls which 
are mounted in adjustable bearings so as.to allow the belts or 
ropes to be tightened. (Accepted July 31, 1885). 


HAULING, HOISTING, &c., GEAR. 


11,580. J. C. Mewburn, London. (Dominique Crespin 
de la Jeanniere, Paris). Improvements in Safety Brakes 
for Mine Cages, Lifts, and other like Apparatus. 
(6d. 9 Figs.) August 24, 1884.—The effect of the brakes is to 
grip the rods or bars which guide the cage or apparatus. They 
consist of striated jaws which are moved towards or from the 
guide rods by right and left-handed screw shafts which are 
turned by means of racks fixed to the cage, and gear with pinions 
fixed on the shafts, the jaws being normally kept open by springs. 
When owing to the breaking of a lifting chain or rope the cage 
falls, the jaws close upon, and grip, the guides. Ina modification 
of the above, upright rods surrounded by springs which bear upon 
the underside of the cage act upon cross-pieces to which the tails 
of the brake jaws are jointed. The striated jaws may also have a 
movement by which the friction can be varied at will by adjust- 


























ing the distance of friction rollers so as to give more or less grip 


to the brakes. (Accepted July 24, 1885). 
12,060. N. Coward, Gunnislake, Tavistock, Devon- 
shire. Electric Safety Apparatus for Lift Cages. 


(6d. 9 Figs.) September 5, 1884. — An electrical conductor, com- 
bined with the hauling rope or chain of the cage, conveysa current 
toan electro-magnet in the cage, the armature of which controls 
the action of the brake levers in the cage, in such a manner, that 
on the breaking of the rope, the brake is brought into operation. 
In case of overwinding, a clamp arranged on the cage is acted 
upon by wedges, so as to release the hauling rope or chain, thus 
severing the electrical conductor and applying the brake. (Sealed 
September 11, 1885). 


13,111. H. C. Walker and R. Carey, London. Im- 
provements in Lifting and Hoisting Machinery. 
(6d. 7 Figs.) October 2, 1884.—This invention has reference to 
self-sustaining, lifting, or hoisting machinery, constructed in 
combination with brakes in such a manner that power can be 
applied to a shaft for the purpose of raising a load which is pre- 
vented from running back when the power is withdrawn, whilst 
if the load shall descend by its own weight quickly, but under 
proper control, it can be allowed to do so by releasing a brake 
which also serves to control the descent as desired. When the 
lever which releases the brake is again freed, the load can only be 
lowered by pulling in the opposite direction upon the rope used 
for raising it. (Accepted July 21, 1885). 


13,329. P.M. Justice, London. (Otis Brothers and Co., 
New York, U.S.A.) Improvements in and Connected 
with Elevators or Lists. {6d. 7 Figs.) October 8, 1884.— 
This invention relates to devices, whereby the opening of any door 
leading to an elevator well will result in arresting the movement 
of the cage, and in so locking the operating rope that the e can- 
not be started until the door is closed. Each door is locked auto- 
matically at the inside, and tically released, only when the 
cage is in position opposite such door. The cage can be started 
from the landings when the doors are closed. (Sealed September 
18, 1885). 





13,330. P. M. Justice, London. (Otis Brothers and Co., 
New York, U.S.A.) Improvements in and Connected 
with Valve Apparatus, specially Applicable to Hy- 
draulic Lifts, but Adapted also for other Purposes. 
6d. 2 Figs.) October 8, 1884.—The object of this invention is to 
operate valves easily and with precision, and this is effected by 
the use of apparatus whereby the power of the motor fluid is 





made the means of shifting the valve. With the casing to 
which the fluid is admitted is combined a piston sliding in the 
same and an adjustable valve with ports and passages, whereby 
the fluid may be brought to act upon one or other side of the 
piston to move the same. The valve may be set by hand to any 
desired position, the valve piston and ports being constructed to 
insure the arrest of the piston when it reaches the point at which 
the valve is set. (Sealed September 18, 1885). 


7024. P. H. Newton, London. (C. R. Crane, Chicago, 
U.S.A.) Improvements in Hydraulic Valves, parti- 
cularly Applicable for Hydraulic Elevators. [é6d. 
3 Figs.) June 9, 1885.—This invention relates to valves which 
comprise a cylinder and piston for controlling the supply of water 
to and from the working cylinders of hydraulic elevators, the 
object being to stop or start the elevator car without jar or shock. 
A number of slots of different lengths are provided around the cir- 
cumfereuce of the cylinder, and the piston valve, when moved 
over them, opens or closes them one after the other, thus effecting 
a gradual stopping and starting of the elevator. The valves may 
be operated by hand or by means of the pressure of liquid acting 
upon a controlling piston. (Sealed September 15, 1885). 


DREDGING, EXCAVATING, &c., MACHINES, 


12,103. J. R. Bell, Liverpool. Improvements in 
Self-Actirg Excavators, Elevators, or Skips and 
! 


| 





their Auxiliary Contrivances. [8d. 6 Figs.) September 
6, 1884.—This invention has reference to excavators in which the 





two scoops, forming the bucket, are closed by a windlass acting on 


the rigging of the bucket, and opened when disch: 
suspending hook. The plain edges of the scoop meet at an obtu 

angle and teeth are fixed on the outsides of the cutter plates the , 
teeth 22 of one scoop occupy intervals that alternate with yon 
occupied by the teeth 2a 2a of the other scoop. The side 
frames of the grab form a narrow parallelogram 34: 9 is ay : 
movable fender frame for guiding the grab in confined ‘situations, 
The eee are closed by an eccentric disc windlass 7, that doves 
the headblock down and thrusts the spades downwards, a greater 
purchase being obtained while the strata are being pierced, and 
a less when the grab is merely closing, To dispense with a second 
chain for opening and lowering the grab a mechanism called the 
bell 11 and dog 6 isemployed. The hoisting machinery is modified 
in such a way that it closes by jerks or stabs in lieu of by con. 
tinuous motion, the impulses being communicated to the hoisting 
chain by a steam hammer or otherwise, The grab may id 
charged in one vertical line and discharged in another. (Acce ted 
July 24, 1885). . 


11,193. E. Chaquette, San Francisco. 
ments in Dredging Machines. [10d. 19 Figs.) August 
12, 1884.—These improvements pertain more particularly to 
dredging machines of that class in which a rotating excavator 
or cutting and dredging implement, and a suction pump connected 
together by a suction pipe, are mounted on a scow or barge with 
the necessary power and mechanism for handling and submerg- 
ing the excavator and moving it under the water, and for rotating 
the excavator and driving the pump. (Accepted July 28, 1885), 


12,704. E. de Pass, London. (Louis Gabriel Le Brun. 
Paris.) Improvements in Steam Excavators, [6d 
4 Figs.) September 23, 1884.—For the purpose of excavating in 
unfixed sands or soils of little consistency, the apparatus is in- 
stalled on one or more lines of rail laid parallel to the proposed 
excavation and sufficiently distant therefrom to avoid slips. The 
entire working apparatus is moved on a carriage resting on a 
wide supporting frame and capable of travelling perpendicularly 
to the axis of the excavation and provided with a jib, at the 
back of which the carrying mechanism is mounted, and the ends 
of which serve for attaching the bucket beam at the bottom of 
the excavation, the travelling carriage moving on rollers or sliding 
on the fixed platform to avoid the scraping of the tracks. At the 
back is arranged atransporter forming ballast and counterweight 
thus insuring the stability of the apparatus, and economising the 
tracks, on which the transporter truck, as well as the truck itself 
is carried. (Sealed September 18, 1885). 5 


12,849. W. R. Lake, London. (La Société Anonyme des 
Anciens Etablissements Cail, Paris). Improvements in the 
Construction of Cylinders for Hydraulic Presses or 
Accumulators. (6d. 2 Figs.) September 26, 1884.—To enable 
the cylinders for hydraulic presses to be made of large dimensions 
and subjected to very high pressures they are constructed of super- 
posed ferrules, or rings of rolled, or forged iron or steel, connected 
together by means of bolts and rods, the interior of the space thus 
formed being lined with an impermeable material in one or more 
pieces, whereby leakage is prevented. (Accepted July 17, 1885). 


7248. A. Casse, B Improvements in or 
Applicable to Suction . (4d. 5 Figs.) June 
15, 1885.—At the orifice of the suction tube is adapted a device in- 
tended to break up the ground to be operated upon, in order to 
facilitate the working of the dredger and prevent the obstruction 
of the suction tube. e comminuting apparatus consists of a 
number of knives, a set of mattocks, or other disaggregating tools, 
actuated by any convenient means. (Accepted July 24, 1885). 


MISCELLANEOUS MACHINERY. 


13,219. G. Smail, Daddington, Northumberland. 
An proved Hydraulic Apparatus for Transmit- 
ting Power and for Draining. [6d. 5 Figs.) October6, 
1884.—This apparatus, also entitled a ‘‘ Hydraulic Counterballance 
Water Flow and Power Transmitor’ is described as capable of 
raising all the water of a waterfall to any height above itself! 
The inventor alleges that he can ‘‘ drain lakes and other such like 
waters, causing the waters of the same to pass over hills 
and through velleys and such like obstacles in an_uninter- 
mitting stream to a point that must in this case be lower 
situated than the water to be drained,” and he proposes 
in cases where great pressure is bearing upon the casings 
of centrifugal machines, to envelope the whole in an outer casing 
charged with water of an equal pressure! (Sealed September 18, 
1885). 


13,737. J. Laidlaw, Glasgow. A Continuous Dis- 
charge Centrifugal Machine, (8d. 8 Figs.) October 17, 
1884.—The object of this machine is to separate solid from liquid 
substances. The liquid mass to be separated flows by the charging 
shoot ¢ into the revolving basket b, Around the perforated part 
of the basket is a receiver g, into which the liquid is discharged 


arging by a 
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by centrifugal action through the perforations. {The solid portion 
moves upwards upon a bed, itself built up by centrifugal action. 
The heavier products are then thrown over the upper lip @ on to 
the plate m which is slowly revolving. The products are directed 
to the outlet b' by means of a scraper, and are then discharged by 
the shoot c!. The fluid is discharged from the casing g by an 
outlet, which is not shown in the figure. (Accepted July 31, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 








TuE Brook.tyn Navy Yarp.—A contract for the con- 
struction of an ordnance dock in the Navy Yard_ at 
Brooklyn has been awarded to Mr. T. O’Connell. The 
dock will cost 50,000 dols, and it is to be completed in six 





months, 
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PERMANENT WAY AT THE INVEN- 
TIONS EXHIBITION.—No. II. 

Futty one-half of the exhibitors who show 
objects at the Inventions Exhibition connected 
with the permanent way of railways, devote them- 
selves to providing substitutes for the wooden key 
by which the rail is fastened in the chair. The use 
of these keys is admittedly a source of danger, 
trouble, and expense, and hundreds of inventors 
have exercised their ingenuity to provide a satis- 
factory substitute, but up to the present the 
key maintains its superiority, and no formid- 
able rival is to be found in the Exhibition. 
Commencing at the western end of the North 
Court the first invention of this kind, which we 
meet, is that of Mr. J. Quarmby, 149, High- 
street, Oxford-road, Manchester. This, however, 
does not aim at avoiding the use of a wooden key, 
but at rendering it secure, so that there will be no 
danger of its getting slack or falling out, as the 
timber shrinks with the hot weather. One jaw of 
the chair follows the usual pattern. The other is 
removed at some considerable distance from the 
rail, and has pivotted to it two toggle blocks which 
lie between the jaw and the rail. They do not, 
however, touch the rail, a piece of wood being 
interposed between the face of each and the rail 
web. The acting surface of the toggle block is 
struck to a curve which is not concentric with the 
centre of motion, consequently as the wood shrinks 
the toggle block behind it will move slightly upon its 
pivot and bring a more prominent part of its face 
against the timber, thus making up for its decreased 
size and preventing it from jarring out of place. It 
will thus be seen that there are two wood keys in 
this chair and that they are tightened by downward 
blows applied to the toggle blocks behind them. The 
wood is also used endwise of the grain and conse- 
quently it is not affected by variations of moisture 
is the same way as the ordinary keys. Messrs. 
Ashton and Jackson, of Leeds, make the chair in 
two parts. The baseplate is divided diagonally from 
corner to corner, each part carrying one jaw. No 
key is used, the jaws fitting up to the rail at each 
side and being held up to their work by the spikes 
and trenails by which the two parts of the chairs are 
tixed to the sleeper. Mr. Charles Henry Rosher, 
of 23, Fulham Park Gardens, London, also makes 
his chair in two parts, but they are not of equal 
size. One jaw and the greater part of the base are 
cast together, while the other jaw with the re- 
mainder of the base, forms an independent part. 
Upon the larger portion there isa projecting tongue 
which takes into a recess in the smaller and has a 
cotter way cut through it. A small key of wood or 
elastic metal is placed between the jaw and the rail, 
and the whole is tightened by the cotter, which is 
split at its point to prevent it working back. In 
some cases the cotter seems to be dispensed with, 
and the wedging action of the spikes and trenails 
relied upon. In the chair shown by Mr. Samuel 
Leadbeater, of Morley, near Leeds, a cotter is also 
used to obtain the pressure on the rail. In this 
case the chair is cast in one piece, but the face of 
one jaw leans away from the rail at an angle of 
about 45 deg. The space between the web and this 
face is filled by a cast-iron block, which can be 
wedged down the incline and against the rail by a 
steel cotter, one edge of which bears against 
a projection on the jaw and the other against 
a corresponding projection on the block. A vertical 
rib prevents the block moving endwise, and the 
point of the cotter is split. The arrangement re- 
calls a method of fixing the caps on shaft bearings 
cast in one with hangers, which was formerly in 
vogue in millwrights’ shops. The Awsworth Tron 
Company, of I/keston, show specimens of Poyser’s 


p.. | to allow it to fall out of the chair. 





POYSER’S RAILWAY CHAIR, 


railway chairs, one form of which is shown in the 
annexed figure. In this again it is sought to avoid 
the effect of the constant contraction and expansion 
of the wood key, by using it endwise of the grain. 


The chair has one jaw of the usual form ; the other 
is divided into two parts which are separated from 
each other, and have grooves or guides on their 
inner faces. Between these guides there slides a 
wedge-shaped block, which in its descent forces the 
wood block against the rail. To test the success of 
this arrangement, chairs with rails fitted to them 
have been soaked in water for thirty-six hours, and 
afterwards stove dried, without the wood block 
either splitting or coming loose. At the joints of 
the rails very long chairs are used, being practically 
three or four of the ordinary type cast in one, and 
provided with an equal number of blocks, which in 
this case bear against the fishplate instead of the 
rail. 

Messrs. Keeling and Rigley, of Bulwell, Notting- 
ham, show a keyless chair, of which one jaw is cast 
separately from the other. Behind the position 
which this jaw occupies when in place, there is 
upon the baseplate a joggle or lug with an inclined 
face. The loose jaw is driven between the joggle 
and the rail, and is further secured by a spike 
which goes through it and the baseplate, into 
the sleeper. Another chair with a loose jaw 
is shown by Mr. Wm. Corteen, of North Church- 
street, Sheffield. In this case a recess is cast 
in the base for an angular portion of the jaw 
to fit into, and at the same time an angular lug 
stands up, and projects into a cavity in the bottom 
of the jaw. <A horizontal spike or pin passing 
through the jaw and the lug completes the con- 
nection. Next to this is the stand of Mr. William 
Hindson, of Claremont Park, Gateshead, where we 
find a self-locking chair which not only dispenses 
with keys, but also with fishplates, bolts, spikes, 
and trenails. When in position the chair is not 
noticeably different from the ordinary pattern ex- 
cept that the jaws fit close up to the rail, and there 
are no spike holes. A closer examination shows 
that the base is formed in two parts, each carrying 
a jaw, and that each part is prolonged downwards 
into acavity mortised in the wood sleeper. These 
two parts form a joint, being so cast that they in- 
terlock ; hence the two halves of the chair are 
pivotted together at a point directly below the rail. 
When a train passes over and the chair is depressed, 
the jaws move towards each other and grip the rail 
between as in a vice, the pressure being proportional 
to the weight. In the specimen at the Exhibition, 
there is a strip of wood below the rail and between 
it and the chair. A metallic key is shown by Mr. 
S. W. Smith, of Pinley House, near Coventry. It 
consists of a metal plate fitting against the rail, and 





SMITH’S BRIDGE CHAIR. 


an arched steel spring abutting against the inner 
side of the sleeper jaw. Fixed to the latter isa 
screwed stud, the point of which enters a hole in 
the plate. Upon the stud is a nut which is 
tightened by a key and puts the three parts into 
compression, forcing the plate against the rail and 
the spring against the jaw. Provision is made to 
prevent the arrangement working out endwise. Mr. 
Smith also shows a double chair with a bridge 
between to be used as a fishplate at joints. The 
arrangement is clearly shown in the annexed en- 
graving ; the flat piece in the middle is to carry the 
wheels clear of the joint. 

To prevent wooden keys from dropping out Mr. 
J. Holden, of Nelson, Lanc., shows a chair in which 
the inner face of the jaw is hollowed or recessed. 
At first the key does not bear, or only bears lightly, 
on the centre of the depression, but when it be- 
comes wet it swells and adapts itself to the shape of 
the space available for it. At the next spell of dry 
weather, when the thickness of the key is again 
reduced, the central portion still remains too wide 
A somewhat 
similar device is shown by Mr. H. Bridgewater, of 
Watford ; in this case the hollow or cavity is not 
general, but in place of it there are three smaller 
hollows, such as would be made by three parallel 
horizontal cuts of a gouge, each beginning and 
terminating about a quarter of an inch from the 
edge of the jaw. 





The examples of metallic permanent way are not 


numerous, and some of them, viz., those exhibited by 
Mr. F. W. Webb, Mr. E. G. Holtham, and Messrs. 
Thomson and Browning, were noticed in our issue 
of May 1. Mr. J. Chater, of 5, Philpot-lane, E.C., 
shows a cast-iron sleeper with two boxes cast upon 
its upper side. Into each of these one jaw of 
the chair is fitted, and retained by the wrought-iron 
crosstie, which is cottered at each side of the 
chair, and thus binds the jaws firmly in their 
places. Messrs. J. D. Brown and Co., of 49, Fen- 
church-street, E.C., show various sections of light 
wrought-iron sleepers. 

An ingenious locknut for fishplates is shown by 
Mr. 8. T. Croasdell, of Brigham, Carlisle. It con- 
sists of a nut and washer made in one, the diameter 
of the washer being rather greater than usual. 
Upon the face of the washer there is a ring of cor- 
rugations or teeth, sometimes formed as mere un- 
dulations, and sometimes like ratchet teeth, while 
upon the fishplate there is stamped ‘a corresponding 
ring of indentations. When the nut is screwed up 
the elasticity of the washer allows the teeth upon 
itself to spring over those in the plate, but should 
the jarring induce a contrary motion, the friction is 
too great to allow of the nut chattering back. 
When the teeth are ratchet-shaped they oppose a 
positive stop to backward motion, but must suffer 
very badly when the nut is unscrewed with a 
key. Messrs. J. Cowdy and Co., of 40a, Queen- 
street, E.C., show a nut with a long ratchet 
tooth. This is formed directly on the face of 
the nut, and there is no corresponding provision 
on the fishplate, consequently in the final squeeze 
the nut is jammed sideways on the bolt, unless 
the hole be large enough for the bolt to take up 
an inclined position. If the nut rotates in the 
opposite direction the tooth bites into the fishplate. 
Another method of locking the nuts of fishbolts is 
shown by Mr. H. J. Saunders, of Tondu, near 
Bridgend, N.W. The fishplate has a projecting 
flange on its lower edge standing out to a distance 
about equal to the thickness of a nut. When the 
nuts are screwed up they are left with their upper 
and lower edges horizontal, and then a long wedge 
is driven between the whole four in the flange, thus 
entirely preventing them from rotating. 

A large number of fishplates are shown by 
Mr. A. A. Dixon, of 24, Queen Victoria-street, 
the patterns of nearly all the English and of many 
foreign railways being seen. The peculiarity 
of these plates is that they are not of equal section 
from end to end, but are thicker at the middle 
than at the extremities, the object sought being to 
obtain a plate in which the material is not wasted, 
and which will form a joint equal in flexibility to 
the other part of the road. In making a plate to 
conform to the standard pattern of a company, it is 
made of the same thickness as the parts occupied 
by the two middle bolt holes on the existing plates. 
The space between these bolt holes is thickened up, 
and the parts beyond them, and which are occupied 
by the two remaining bolt holes, are reduced in 
thickness, the result being that there is a sav- 
ing of 10 to 15 per cent. of metal. When two 
jomts, one with the ordinary fishplate and one 
with Dixon’s type, are tested together beyond 
the elastic limit, the ordinary plate fractures, 
while the new one bends to a regular curve. 
Twenty thousand miles of line are laid with these 
plates, about one-half being in this country, Holland, 
and India, and the remainder in the States. Another 
form of fishplate is shown by the Acaster Patent Rail 
Joint Company, of Sheffield. This, however, in- 
volves an alteration in the form of the rails, and 
cannot be regarded as a fishplate only. In each 
of the four angles, where the head and the foot 
of the rail join the web, there is formed a groove, 
and upon each corresponding edge of the fishplates 
there is a bead or projection of a size to fit into 
this groove. The fishplate is divided longitudinally 
into two parts, each of which is slightly tapered end- 
wise, the two inclined surfaces being in contact. 
When the rails have been placed end to end the 
lower half of the plate is put in place, and the 
upper half laid on it. By driving the upper piece 
forward the two beads are made to take into the 
grooves, and thus a rigid support is formed between 
the top and bottom flanges, and one which cannot 
jar loose. In a modification the two parts of the 
fishplate are made narrower, and a wedge piece is 
driven in between them. 

In the American Section there is to be seen a rail 
joint quite different from any we have hitherto de- 
scribed. It is the invention of Mr. T. H. Gibbon, 





who is at present staying at 57, Claverton-street, 
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Pimlico, 8. W., and it has already been subjected to 
numerous tests in America, the specimen to be 
seen on the stand having been cut out of a track over 
which, it is said, more than a million wheels have 
passed. The rail A is of the ordinary flat-footed sec- 
tion used abroad, and as shown in the accompanying 
engraving the top flange is cut away for a short dis- 
tance at either side of the joint, to accommodate a 
locking piece b, which at the upper part exactly 
corresponds with the section of the rail. At its 


lower part b* the locking piece stretches out so that 
it can stand astride of the web (Fig. 4) and the 
lower flange of the rail, while it terminates at each 





























THE GIBBON RAIL JOINT. 


side in an angle piece provided with a long slot b* 
to admit a plate c, which lies under the rail ends, 
and forms a bearing for them. This bridge plate is 
pierced with four holes c! c?, by which it is spiked 
down to the sleeper to secure the whole joint in 
position, while an additional hold is obtained by 
letting the edges of the locking piece into the 
timber (Fig 3). The rails are first laid end to 
end, the locking piece is dropped into place, the 
bridge piece pushed under, and finally the spikes 
are driven. When this is done, the parts being a 
good fit, the two rails are firmly held together, 
while at the same time there is no grip on them to 
prevent them expanding and contracting with the 
greatest facility, as is the case when they are bolted 
together by fishplates. A rail cannot drop because 
the bridge piece is below, and it cannot rise on ac- 
count of the locking piece, while the two, for the 
same reason, are prevented getting out of alignment. 

A series of tests of this joint were made by 
Messrs. Fairbanks and Co., of New York, in No- 
vember, 1883. When a sleeper bedded in sand was 
placed below the joint a load of 30,000 Ib. only pro- 
duced a deflection of .55 in., while 75,000 lb. were 
borne without any sign of failure. When the sup- 
port was removed, and a span of 20 in. was bridged, 
the test with a slightly heavier form of joint gave 
equally good results, over 80,000 lb. being required 
to get a deflection of 1 in. Thus, should the 
ballasting be washed away and the joint lose its 
support, it may yet be relied upon to carry a 
very large load without distress. A wooden 
model is also shown of the same joint applied to a 
double-headed rail, the details, of course, being 
altered to meet the different form. 

Mr. Gibbon also shows a portion of metallic per- 
manent way with deep longitudinal sleepers to 
which the rails are fixed by clips and wedges. The 
sleepers are arranged at opposite sides of the track 
soas to break joint, and are bound together by 
diagonal ties, the heads of which fit into recesses 
cast or stamped to receive them. The exact 
gauge is thus secured. A simple form of signalling 
apparatus is also shown. The semaphore is arranged 
to come to ‘‘ danger” as soon as a catch is lifted out. 
This catch is connected to a wire which runs the 
length of the section, and can be pulled at any por- 
tion of its length by a platelayer, driver, or guard, 
to stop the entrance of trains to the section. At the 
extreme end a lever, acting through a second wire, 
serves to return the signal to ‘‘line clear.” It is 
claimed that the falling of a tree across the track, 
or the carrying away of a bridge by fire or flood, will 
set the signal automatically, the weight of the guide 
posts, along which the wire is threaded, being suffi- 
cient to lift out the catch. 

Among the specimens of the permanent way of 
tramways we find a novel and ingenious method of 
securing rails in their chairs, shown by Mr. A. E. 
Adlard, of 33, Guildford-road, London, S.W. The 
rail A is rolled with a much deeper groove than 
usual, and rather too wide to enter between the jaws 
¥ F of the chair. In order to get it into place, it 





is compressed by a screw clamp E, and when in- 


serted it is retained by its elasticity and by the 
angular form of the seat in which it is held. In 
bending the rail to curves a rod or stop bar is in- 
serted in the groove to prevent any possibility of 
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ADLARD TRAM RAIL AND CLAMP, 


the guard rail being bent over, and the clamp E is 
also provided with a stop piece for the same pur- 
pose. The joints are made at the chairs, and thus 
all bolts, wedges, and fishplates are done away with, 
and the road reduced to the chairs and the rails. 
Mr. Clement Dunscombe, the city engineer of 
Liverpool, shows a drawing with sample parts of 
the Lyver tramways, used in the district under his 
charge. The rail is of an inverted bridge section, 
and is carried on cast-iron sleepers which obtain 
a bearing under the flanges. It is held in place 
by a phosphor-bronze bolt with a countersunk head, 
which passes through the bottom of the groove, 
and screws into a large nut let into the chair. 
A large display of crucible steel automatic points 
and crossings, and baseplates for points, is made by 
Messrs. Askham Brothers and Wilson, of Sheffield. 
The Patent Cable Tramways Corporation, of 2, 
Victoria Mansions, Westminster, have also a stand, 
but we have described their system so recently that 
a further notice is unnecessary. 





ENGINE TRIALS AT UNIVERSITY 
COLLEGE. 
(Concluded from page 319.) 

Form E.-—The observations for feed water were 
taken half-hourly by a vernier scale fixed to a float 
in a rectangular slate feed tank, which had been 
previously calibrated with much care. The correc- 
tion for the small scale error (about 0.7 per cent.) 
will be found in the totals at the bottom of the form. 
The boiler has also been calibrated about the level of 
the water gauge, and a reading was made every half- 


Form E.—F Rep MEASUREMENTS. 

Date, May 20, 1885. Experiment No. 78. 
Conditions: Jackets on and circulating, full boiler 
pressure. 

Indicated horse-power, 11.6. Experiment began, 

















| | glass. The height 
| at the end of the 
trial was 0.3 in. 
| | lower than at its be- 
| | ginning, for which 
the corresponding 
allowance (13.5 lb.) 
is made below. 


10.40 a.m.; ended, 3.40 p.m.; duration, 5 hours. 
Water from Feed Tank. Water in Boiler. 
| 
le 8S 4.83 
= > J 
Hour.|3 %&& =| Remarks, Hour. 328 2 Remarks. 
les & ae ls= ae 
| in 
10.40 | 818 .. | 10.40' 4.1 .. These readings are 
11.10 | 618 200) 11.10 | 4.2 0.1) made ona scale of 
11.40 | 441 377 11.40 | 4.1 0.0} inches placed be- 
12.10 | 227 591 12.10/ 5.1/1.0 side the gauge 
| | 
| 
| 








[Observations taken thus every half-hour during the experiment). 
Total water taken from feed tank oe 1649.5 Ib 


ae 2 " corrected 1638 ,, 
Difference in boiler. . a ne 13.5,, 
Total feed water used oa re ae ee 1651.5,, 
Feed water used per indicated horse-power 
per hour 28.4 


ae ss “ ae ae .48 ,, 
Observations taken by G. Lambert Gibson. 


hour upon a scale placed beside the gauge glass. 
The water level at the end of the trial was made as 
nearly equal to that at the beginning as possible, 
and allowance made for the difference. The half- 
hourly measurements here, and in the last case, do 
not find any place in the final calculations, in which 
only the totals are used. The observations are 
made, however, in order to see how far the condi- 
tions are kept uniform throughout the trial, and in 
order also to utilise some portion of the trial should 
any accident compel it to be discontinued before its 
full time. The total feed water used per indicated 
horse- power per hour, 28,5 lb., includes the 


(3.32—.60) or 2.721b. per indicated horse-power 
which (as we have seen in connection with Form D) 
only gets to the engine as water, and never gets to 
the cylinders at all, and includes further all water 
mixed with the steam as priming, of which there is 
unfortunately, a notable quantity, as will be seen 
later on. The feed is supplied to the boiler solely 
by the feed pump on the engine, the injector not 
being used during a trial. 


Form F.—Brakk MEASUREMENTS, &c., 

Date, May 20, 1885. Experiment No. 78, 
Conditions: Jackets on and circulating. 9 B.H.P, 
nominal, 

Brake radius, 2.62 ft. ; radius of balance weight, 3.80 ft, 
Brake constant = horse-power for 10 lb. net load at 
radius of 2.62 ft. at 100 revolutions per minute=,499, 
Brake horse-power 8.34; indicated horse-power, 11,60: 

mechanical efficiency, 71.9 per cent. . 
Experiment began, 10.40 a.m.; ended, 3.40 p.in.; 
duration, 5 hours. 











—_____—_- 
! 














| 23 | 3 
62/|8s8 AA | 
jms | Oo i ak 33 
Hour. | 25 | 3s & = Ss Remarks. 
— = vey 
| 58 | 83 as | 8& 
aa is) a 
| Ib. | Ib Ib. oy 
10.40 | . 180 6 171.3 An observation is taken at 
10.53 | .. - 5.75 171.7. each set of indicator 
10.55 | 97 ie . | 171.7 | cards and at such other 
11.2 | + pe 5 | 172.0 times as any small change 
11.12 a ms 25 172.4 in the balance welght 
11.25 | 98 ‘ .. | 172.4 | has to be made, 
11.45 a 5.5 | 172.0 


(Observations taken thus throughout the experiment). 
Counter : 


First reading .. 183,000 
Final reading. . - ae 211,964 
Difference (total revolutions) 28,964 


Revolutions perminute .. ssa oe aA 96.54 
Observations taken by W. E. S. Hitchcock. 
Form F.—The brake used is an ordinary strap 
brake with elm blocks, and with an automatic 
adjusting lever, placed upon the 5ft. flywheel.* 
Instead, however, of placing the adjusting lever 
below the shaft, as is usually done, and leaving its 
side pressure against its fulerum an unknown quan- 
tity, it is placed horizontally on the side of the fly- 


Form G.—BOoILer AND FUEL MEASUREMENTS. 


Date, May 20, 1885. Experiment No. 78. _ 
Conditions: Jackets on and circulating full boiler 


pressure. 
Experiment begsn, 10.40 a.m. ; ended, 3.40 p.m. 
Duration, five hours. 





a) 
Weight of = 3 8s 
Coal Box. 1s oe ; &= 
ian l3¢ 3 2 2 SB Remarks, 
esieslssi e/a )& 2m 
-|BSISSlES) O +  € 3s 
é Own = | & | i 
2 S2/82/2 3 @e ee? 
FE 83)<3\2 |3 2/3 EF 
Bi“al*a\a |<) Bla <8 
Ib. | Ib. | Ib. | tb. turns 
iO | le eS 2 
11.47 41,0 25,75 15.25 
11.5: ay DS ee 4.1 78.0 4 
12.2 25.75 12.25 /13.50 
aa.10} 2. ae | . 5.1 78.0 4 
| | Separator blown off ; 
12.17 62.25 46.0 16.25] +] Orne cae: 
12,25 F 9 oe -- | 5.2 177.0, 4 
=" { i tor blown off ; 
12.40 46.0 28.75'17.25| .. | 5.0 77,0 om { Sepa aN ec, 
12.47 “a ms os “a 3 
12.55 28.75 12.25:16.50) .. 4.5 77.0 
| 2 ae ieee 
eee wens 60.25 Mean 76.7 








{Observations taken thus throughout the trial.) 
Total amount of fuel used, 258.5 lb. Total net fuel deducting 
ash, 208,25 Ib. 
Fuel per I.H.P. per hour, 4.45 lb, Net fuel per 1.H.P. per 
hour, 3.59 lb. 
Fuel per B.H.P. per hour, 6.201b. Net fuel per B.H.P. per 
hour, 5.00 Ib. 
Fuel per square foot of grate surface per hour, 8,9 lb. 
Water from feed tank during trial, 1638 Ib. 
Difference of water level in boiler, 13.5 1b. 
Priming water renin yong 48.75 lb. 
Total water evaporated, 1603 Ib. 
Water evaporated from and at 212 deg. per pound of fuel, 
13 Ib. 
‘ Water evaporated from and at 212 deg. per pound net fuel, 
8.85 Ib. 
Water evaporated per square foot heating surface per hour, 
4.61 Ib, 
Actual Evaporation, 
Pounds of water per pound of fuel - 
net fuel.. 


= 1.15. 


6.20 
7.70 


: 1110 
Factor of evaporation, 08 


Observations taken by D. 8. Capper and R. F, Hayward. 


wheel furthest from the main weight, and is kept 
always floating between two pins by a small weight 
hanging from it. This small balance weight is 








“* For a sketch of the brake in its original form see EN- 
GINEERING, vol. xxi., page 203, 
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adjusted from time to time 80 as to keep the lever 
floating and horizontal, and its value is noted in 
Form F, fourth column, at every alteration. The 

“net equivalent load” (fifth column) is found by 
deducting this weight from the main brake weight 
(180 lb.), allowing for the difference of leverage. 
The counter box slides upon guides, and is placed 
just beyond the end of the shaft and in line with 
it. At the instant of commencing the trial, the 
engine being running at full speed, it is instan- 
taneously pushed into gear with a driving pin on 
the end of the shaft, and in the same way pulled 
out of gear at the end of the trial. Asa matter of 
practice, revolutions are counted in the usual way 
when cards are taken, but the speed used in calcu- 
lating the horse-power is of course that given by the 
counter. 

"Fen @.—On this trial the fire was not entirely 
drawn at the start, because of the consequent irre- 
vularities in steam pressure, but a small amount of 
fuel was left on the grate, and the quantity at the 
end of the trial was made as nearly as could be 
judged the same. Such a method is of course open 
to objection, but with such a very small grate the 
error of estimation could hardly amount to more 
than 5!b., or 2 per cent. of the total quantity, and 
the error due to irregularity of steam pressure 
might easily have exceeded this. The error would 
have been still greater if the engine had been 
stopped while the fire was drawn, and started again 
when the pressure was steady, so that the start of 
the engine formed a part of the trial. The ‘‘ sepa- 
rator”’ mentioned in the ‘‘ Remarks” column is 
simply a rectangular vessel containing a diaphragm, 
placed in the steam pipe as close to the boiler as 
possible. The diaphragm is at right angles to the 
direction of the incoming steam, which strikes 
it, aud deposits a considerable amount of the water 
carried in suspension from the boiler. A gauge 
glass is attached to the separator and the water is 
blown off and weighed whenever it is near the top 
of the glass. The total quantity so blown off 
(48.8 lb.) is assumed to have all been priming, and 
is deducted from the total water used (1651 lb., 
Form E), to get the 1603 lb. of ‘‘ total water 
evaporated.” Of this quantity no doubt some still 
left the boiler as water, but there is no means of 
measuring it. Against any error in the esti- 
mation of fuel efficiency caused by neglecting 
this, there may be set the heat received by the 
48 lb. of water as water, which has not been taken 
into account. 


Form A.—EXPERIMENTAL ENGINE, UNIVERSITY COLLEGE, 
Lonpon. 

Date, Wednesday, May 20, 1885. Experiment No. 78. 

Conditions: Both jackets on and es Full 
steam pressure. Nominal B.H.P.=9. Boiler trial. Dis- 
charge water run to waste. Lubrication of cylinder by 
screw pump. 

Experiment began, 10.40; ended, 3.40; duration, five 
hours, 

Boiler pressure, 76.7 lb. per square inch ; absolute boiler 
pressure, 91.4 Ib. per square inch ; vacuum, 25.1 in. 

Total revolutions by counter, 28,964 ; ditto per minute, 
96.54, 
Barometer, 29.9 in. mercury =14.7 lb, per square inch. 

tio of expansion, 7.43, 
Number of sets of cards, 10. 

F. deg. EEM.F. 

81.75 t,=313 p, =33.10=5.38 
13.34 t.=206 pe =13.74=6,22 


ps (abs.) = 3.55 t;=150 Total 11.60 


Weight on brake, 180]b.; on adjusting lever, 4.68 lb. 
Equivalent weight at radius of 2.62 ft., 173.2lb. Brake 
horse-power at 96.54 revolutions per minute, 8.34. 

Feed-water temperature, 93 deg. (mean). Total water 
from tank, 1638 1b. Difference in boiler, 13.5]b. Net 
feed, 1651.5 lb. ; ditto per minute, 5.5 Ib. 


H.P. cylinder, p, (abs.) 
L.P. cylinder, p, (abs.) 


Trap water : 
From. high-pressure 
jacket, total ...... 
From low-pressure 
jacket, total 


Ib, 
0.249 


0.338 


0.587 


Ib. 
74.78 ditto per minute 


101.35 ” ” 


176.13, i 


Total from jackets... 
‘rom steam pipe 
(to low-pressure 
jacket) cs 
From jackets, engine 


” ” eee 
»» (by separate ex- 


hot running =... — me periment)... 0.401 
Extra condensation 

in steam pipe when 

engine running ... — ee eas ite so ©= 
Quantity A yd minute 

credited to cylin- Ditto to 

der walls ... ... 0.116 radiation, &c, Total... 0.471 





Th. Units. 
Total heat of one pound of steam at boiler 
pressure (from 32 deg.) ... 1180 


Heat received by each pound of trap 

steam (from 32 deg.) _... aa Le 1098 
Internal heat of each pound of steam 
’ condensed (from 32 deg.) ... 1073 


Heat given up by each pound of steam 
condensed, 1073—(104—32) oe .. 1001 
Discharge notch, 1.75 in, Coefficient=.6165 h. =1.67 in. 
(from 60 observations). 
Pounds of water over ba: 
temperature, 55.08 deg. 
deg. Rise, 48.59 deg. 
‘ounds of condensing water per pound of steam, 


1001 _ 99 6, 
48.59 


Pounds of condensing water per minute, 


93.3 x 20-6 _ 99.9 
93.3 x og 9.0. 


per minute, 93.3. Injection 
Jischarge temperature, 103.67 


Pounds of condensed steam per minute, 


1 
93. =4.3, 
een! tae 


Th. Units. 
‘Heat received per minute 
o= 2 ,_ by engine steam ... .. 43x 1180 5074 
= received per minute 
by trap steam .. 0.587x1098 644 
Total 5718 


( Heat rejected in condensing 
water per minute ... ... 89.0 x 48.59 

Heat rejected in condensed 
steam per minute ... 


4325 
4.3 x(104--32) 310 








R= + Heat rejected in trap steam 
| (cylinder walls) per minute 0.116 x (212-32) 21 
Heat rejected in trap steam 
\ (radiation) per minute ... 0.471 x 1098 517 
Total 5173 
W=Thermal equivalent of work 
done ... oa ‘ad ... 42.74 11.60 496 
Total K+W... 5669 


Difference § Q-(R+W) ; =5718 —5669=49 thermal 
units=0.86 per cent. 


——— 
Actual. efficiency = Q 5718 =8.67 per cent. 
Maximum theoretical efficiency Pe : 


t 
From Initial Temperature. 


From Boiler Temperature. 
a 04 _ 97.8 per cent. a gO =27.04 per cent. 
ac ‘ 


Ratio of actual to maximum efficiency : 
From Boiler Temperature. From Initial Temperature. 


8.67 8.67 
27.04 


97.80 =31.2 per cent. 


=32.10 per cent. 


‘ P brake horse-power 8.34 
N sce di sit oe 
fechanical efficiency Peas ae Sey ae a 


=71.9 per cent. 





Ib. 
Steam through cylinders per indicated horse- 
power per hour, calculated from discharge, 
4.3 x 60 29.94 
16°" aes es aaa me : 22.2 
Trap steam per indicated horse-power per 
hour (credited to cylinder walls), 0. aa 0.60 
Trap steam per indicated horse-power per 
hour (credited to radiation, &c., ba zk 
Priming water per indicated horse-power per 
hour, ~ 8.75 (taken from separator) 0.84 
5x 11.6 
Total «- 2a 
Total feed by direct measurement per indi- 
cated horse-power per hour, — 28.44 
Difference... 2.32 





Steam from cards per indicated horse-power per 
our: 
From high-pressure cards after cut-off, 12.69 lb. =57.0 
per cent. of steam through cylinder as above. 
From low-pressure cards at release, 19.15 lb. =86.0 per 
cent. of steam through cylinder as above. 





The lubricant used for the cylinders was ‘‘ Engelbert,” 
fed in from a screw oil pump at a uniform rate of 1.92 
cubic inches per hour. ‘ ’ 

Dark’s indicators were used on the high-pressure cylin- 
der and Richards’ on the low-pressure cylinder. 

Form A.—Having now looked through the 
various observation sheets of the trial we may 
return to Form A, on which their results are 


summed up and worked out, noting only such 
points in it as seem to require any explanation, 





The ratio of expansion given is the real average ratio, 
taking the cut-off from the cards, and allowing for 
clearances. In the symbols for pressures p, means 
initial pressure, p, release pressure, p, back pres- 
sure (all absolute and in pounds per square inch), 
and p, mean effective pressure. The calculation 
for the sub-division of the trap water has been 
already explained in connection with Form D. In 
the calculations for expenditure of heat the trap 
steam is kept separate from the boiler steam, and is 
not credited with the heat due to external work 
(p v) which is expended on the steam which goes 
into the cylinder. The heat given up by each 
pound of steam condensed is necessarily an approxi- 
mate quantity only, because it depends upon the 
release pressure, which is known only imperfectly 
from the indicator cards. The quantity given is 
probably about 14 per cent. less than it would be 
were the steam at release perfectly dry and un- 
mixed with water. There was no doubt, however, 
a very considerable quantity of water mixed with 
the steam, as will be seen further on. The results 
here, therefore, are to be taken as sensibly accurate 
for each pound of steam which leaves the cylinder 
and is condensed, but not for each pound weight of 
the mixture of steam and water which leaves the 
cylinder and goes tothe condenser. In the figures 
here given and those which follow, the fourth 
figure, therefore, is only of use to show the value 
of the third; more than three significant figures can- 
not really be trusted. 

lt is found that each pound of condensed steam 
gives up as much heat as will suffice to raise 20.6 lb. 
of water through the measured rise of temperature. 
Hence in every (20.6 x 1) or 21.6 lb. of discharge 
water, 20.6lb. are condensing water, and 1 lb. is 
condensed steam. The total discharge is divided 
in these proportions, and the weight of condensed 
steam found to be 4.3 lb. per minute. 

The total heat received per minute, Q, is 
worked out as the sum of the heats received by 
this measured quantity of condensed steam, and 
the weighed amounts of discharge from the traps. 
(The water taken from the separator is left out on 
both sides of the equation). The total heat rejected 
per minute, R, requires perhaps some little expla- 
nation. First comes the heat taken up by the dis- 
charge water, 891b. per minute raised 48.59 deg. 
Next is the heat rejected in the condensed steam. 
All the heat received has been measured from 
32 deg. Fahr., and as the steam leaves the engine 
as water at 104 deg., each pound carries away with 
it 72 thermal units, which it has been credited with 
receiving, in all 310 thermal units per minute. 
Lastly comes the heat rejécted in the steam which 
is taken as water from the traps. Each pound of 
this steam has received 1098 thermal units. A 
weight equal to 0.116 lb. per minute gives up its 
latent heat to the steam inside the cylinder, and is 
in consequence condensed. Its latent heat has 
therefore been already accounted for, for it has 
gone to raise the temperature of the discharge 
water. But the action of the cylinder walls only 
turned this steam into water, and as such it carries 
away to waste some portion of its heat. It would 
be perhaps right to say that this water in the jackets 
could not have a lower temperature than the tem- 
perature of the steam in the jackets, say 313 deg. 
Fahr., and that all the heat possessed by the water 
between this and 32 deg. should here be brought 
into account. The calculation used debits this 
steam, however, only with the heat from 212 deg. 
(its temperature as it leaves the trap) down to 
32 deg. The whole quantity is so small that the 
matter is not one of much practical importance. 
The rest of the water taken from the traps (0.471 Ib. 
per minute) has lost its heat by radiation, or 
otherwise, in such fashion that it has not affected 
the steam in the cylinder at all, as we have already 
seen. This quantity of steam is therefore debited 
with the whole amount of heat which it received 
(1098 thermal units per pound) which has all gone 
to waste. 


33,000 
772 
thermal units per minute, and this quantity, multi- 
plied by 11.6, is the thermal equivalent of the 

work done. 

There is thus accounted for 5669 thermal units 
out of 5718 thermal units received, the difference 
being only 0.86 per cent., a very good result. 

The actual efficiency of the engine is 8.67 per 
cent., or about 32 per cent. of the maximum theore- 
tical efficiency of a ‘‘ perfect heat engine” working 


One horse-power is equivalent to = 42.74 
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between the same limits of temperature, a result 
which is considerably above the average for so 
sinall an engine. 

The difference between the total calculated 
amount of water and the total measured amount 
of water, corresponds no doubt partly to priming 
and partly to the steam condensed during admis- 
sion, and still existing in the cylinder as water at 
the time of release. If the whole of the quantity 
here found as a difference, had existed in the cy- 
linder at release in the form of water at the tem- 
perature of the steam, it would have been able to 
give to the discharge water only 46 thermal units 
per minute, as compared with the 4325 thermal 
units given up by the condensed steam in the same 
time. Although in itself a comparatively large 
quantity, it would therefore have an extremely 
small effect on the heat account. 

The quantity of steam calculated from the indi- 
cator cards at two points of the stroke is given, 
but the inaccuracies of indicators are so serious 
that even where the greatest care is taken in the 
matter, such figures as these are not very much to 
be trusted. 


THE LA GUAIRA AND CARACAS 
RAILWAY. 

Caracas, the capital of the republic of Venezuela, 
is planted ina verdant valley nearly 3000 ft. above 
the sealevel. Here, high above the miasma of the 
coast, it enjoys a most delightful climate in which 
the mean temperature only ranges from 60 deg. to 
72 deg., with an occasional extreme fluctuation of 
short duration, which serves to remind the inhabi- 
tants of the advantages they enjoy over their 
neighbours at La Guaira, who, less than six miles 
distant, lie sweltering in the torrid air of the 
Caribbean Sea, hemmed in between the mountains 
and the strand. But happily situated as is Caracas, 
its site was not chosen merely for hygienic reasons ; 
it lies at the outlet of a large coffee-growing district, 
and forms the point through which the import and 
export trade of the country arrives and departs. 
This trade is necessarily large, as the products of 
the region are very little besides coffee, which is 
exchanged for all kinds of manufactured goods. 
But although a mountain station makes a delight- 
ful residence in the tropics, it has its disad- 
vantages from a commercial point of view. To 
have to raise by mules the entire imports of a 
country, which is itself destitute of manufactures, 
3000 ft., is a grave disadvantage, and must increase 
the price very considerably to the consumer, 
while in some cases it will prove absolutely pro- 
hibitive. Yet Caracas has thriven, although its 
only means of communication with the sea was a 
cart track twenty miles long, and of an average 
grade of lin 27. Along this road it sent its annual 
harvest of coffee and cocoa, and in return it re- 
ceived from England and the United States goods 
equivalent in value, and several times as heavy, 
which occupied two days in transit from the port to 
the city. 

It was manifestly impossible that a rich capital, 
boasting a cathedral, eight churches, and two presi- 
dential palaces, should be content to remain in such 
a state of isolation, and after the feasibility of 
mountain railroads had been demonstrated, the idea 
of aline was constantly before the public mind. 
The grave difficulties of the project, and the 
‘‘ eternal want of pence” which characterises all 
South American republics, kept the matter from 
taking tangible shape for many years. At last, 
in 1872, a contract was negotiated between the 
Government of Venezuela and Mr. R. F. Fairlie for 
a survey of the road. It was intended that if the 
project were shown to be practicable, the undertak- 
ing should be commenced in earnest. Mr. Fairlie 
selected the engineers, and sent them over in the 
pay of the Government, and under the superin- 
tendence of Mr. F. B. Geneste. During the years 
1872-3, maps and sections were prepared, and on 
their completion a contract for the work was 
entered into by certain parties in England. The con- 
tract was, however, disapproved by the Government, 
and cancelled. A new contract was made with a 
French company, and the grading was commenced at 
La Guaira, substantially following the line surveyed 
by Mr. Geneste. This work was begun in 1875, and 
continued during the subsequent year. Consider- 
able quantities of material were brought, and about 
23 miles of the line were graded, and some three 
miles more partly graded. All the work was done 
at the expense of the Government, it being arranged 
that a sum of 160,000/. should be found by them in 











the first instance, and that afterwards the company 
should provide the necessary funds to complete the 
enterprise. But as the matter progressed the Govern- 
ment became dissatisfied with the contractors, and 
acting upon a clause in the agreement, it took 
possession of the plant and works, and suspended 
the undertaking, or at least only carried it on in a 
desultory fashion, which amounted to nothing. 

In 1880 a fresh arrangement was made. A con- 
cession was granted to Mr. Pile, and active work 


was resumed, and continued from the proceeds of | 


subscriptions made by the Government of Vene- 
zuela, by the governments of various municipalities, 
and by private persons in the neighbourhood. 
At the same time Mr. Pile came to London, and 
put himself in communication with certain capitalists 
with the view of raising the remaining funds. The 
scheme, as it then stood, was referred to Mr. James 
Livesey, of 2, Victoria Mansions, Westminster, 
who found that it was not sufficiently complete to 
enable a reliable opinion to be formed. An engineer 
was therefore sent out to resurvey the upper part 
of the line, and to gather statistics as to the possible 
traffic. On his return Mr. Livesey found reason 


——————_——s 
|runs on a terrace cut in the face of an almost 
| perpendicular precipice, which rises 1200 ft, above 
| the train, and falls 1800 ft. below it, the descent bein 
| so abrupt that a biscuit may be flung from a - 
riage window to the bottom without a single ob. 
| stacle to break its fall. Unfortunately in such 
| situations there is no suitable position for a photo. 
_ grapher to plant his camera, and consequently we 
_ are not able to represent them. One of the views 
| on page 352 shows a spot sufficiently unprotected to 
try the nerves of most railway passengers, while 
the other is a good illustration of the sinuous 
character of the line. Curves down to 140 ft 
radius occur all along, and often the occupants of 
the carriages can see the engine apparently ad- 
vancing towards them. The lower view on page 
345 shows one of the principal viaducts, and also 
illustrates the way the line winds round the head 
of the valley, and then passes along the opposite 
side, always ascending as it goes. Below the rail. 
way is seen the cart road, also delineated on the 
map, by which the trafic was formerly conducted, 
The remaining view is a small station on the geg- 
shore at the foot of the incline. 








Pian of the 


RAILWAY From CARACAS 
To LA GUAIRA. 
1* Jan. 1682 
2-6 E 
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to introduce many modifications in the scheme, as 
to the weight of the rails, size and pitch of the 
sleepers, width of the banks, &c., and when these 
had been acceded to by the promoters, he under- 
took the responsibility of the work. On January 
1, 1882, Messrs. James Perry and Co. took charge 
of the further prosecution of the enterprise, and 
it was then rapidly pushed to a successful issue, 
the first train going through on June 1, 1883. 

A glance at the annexed map will show the tor- 
tuous nature of the route and the long circuit made 
by the line. At the first sight the thought arises 
that many of these deviations might have been 
avoided by means of a few bridges across the ravines 
and tunnels through the spurs of the hills. But it 
must be remembered that the line had to rise to a 
level of 3135 ft., and that, therefore, short cuts 
were a positive disadvantage. As it is, there isa 
steady gradient of 1 in 27 all the way from the sea- 
shore to the summit, except for a distance of about 
two miles, and it was manifestly undesirable to in- 
crease this even by shortening the distance. An 
immense saving was effected by following the con- 
tour of the hills, for it avoided the use of all long 
span bridges or high trestle work, and enabled the 
line to be wound backwards and forwards along the 
sides of the valleys by cutting away the slopes and 
thus providing a shelf for its reception. We publish 
on pages 345 and 352 four views which give a fair 
idea of the general character of the railway, although 
there are many parts which greatly surpass in wild- 
ness those which we show. In places the line 











| The line is laid with flat-footed rails of 501b. to 
| the yard, spiked to lignum vite sleepers. It is of 
| a gauge of 3 ft., a dimension which was fixed before 
the scheme came into Mr. Livesey’s hands, and is 
23 miles in length, the summit occurring at the 21st 
mile, and being 3135 ft. above the sea level, and 
143 ft. above Caracas. There are six tunnels in all, 
but they are short, and the only noteworthy feature 
about them is that they are lined with cement 
blocks made on the spot. In consequence of the 
numerous earthquakes which occur in this region, 
and which have more than once laid Caracas in 
ruins, the rocks are greatly broken, and conse- 
quently they cannot be relied upon to form the roof 
of the tunnels. The disturbed condition of the 
stone greatly facilitated the making of the line, 
as it rendered the ground easy of removal, but 
it caused the tunnelling to be a matter of difti- 
culty. a 
It is pleasant to be able to add that the line is 
already in a paying condition. In the directors 
report, dated May 6, 1885, it was stated that the 
gross revenue for 1884 was 84,248/., of which 
52,2651. were absorbed in working expenses, leav- 
ing a balance of 31,983]. Out of this there was 
paid 7 per cent. on the debentures and 5 per cent. 
on the shares, a very respectable dividend. The 
ordinary share capital is 320,000/., of which one- 
half was raised in Venezuela, and the debenture 
indebtedness is 270,000/., the total capital being 
thus 590,000/., or about 25,000/. a mile. _ ; 
The rolling stock consists of eight engines, thir- 
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teen carriages, three brake vans, and fifty-seven 
wagons. In a recent issue we published engrav- 
ings of one of the engines, and shall shortly give 
more details, at the same time referring more at 


length to the rolling stock. The total up-traftic was | 
6704 tons in the second half of 1883, and 36,148 | 


tons in 1884, while the down traffic was 870 tons 
and 11,687 tons in the same times respectively, more 
than 9000 tons of the last item being coffee. In 











EL CHORRO VIADUCT, 


| 1885 the gross traflicof the thirty-five weeks ending 


September 2 amounted to 69,339 tons, an increase of 
10,643 tons over the same period of 1884. 

The successof this line which has reduced a transit 
of two days to two hours, has encouraged the ex- 
tension of railway facilities to the inland region, and 
already the track is being laid beyond Caracas, the 
scheme being that it shall proceed first some 25 miles 
south, and then 70 miles westwards, parallel to the 












coast line, and finally descend 1400 ft. to the sea, in 
a course of about 20 miles. This line would serve 
eleven towns and villages containing 90,000 in- 
habitants, and would traverse a long agricultural 
district. 


Erratum. —In Mr. Thwaite’s communication re an 
‘* Electro-Chemical Phenomenon,” on page 327 of our last 
es for formula KC; 2S0,+12 Aq, read KCr2SO,+ 
12 Aq. 
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ENGINES OF H.M.S. ‘‘SURPRISE” AND 
“* ALACRITY.” 
WE publish this week a two-page engraving contain- 
ing a vertical section and sectional plan of the com- 
pound twin-screw engines of H.M. despatch vessels, 


Surprise and Alacrity, these vessels having been built | 
and engined by Palmer’s Shipbuilding and Iron Com- | 
We shall, in early | 
issues, publish further illustrations of these engines | 


pany, Limited, of Jarrow-on-Tyne. 


and for the present, therefore, we postpone our de- 
scription, 








TRANSPORTING CRUDE PETROLEUM. 
The Different Methods of Transporting Crude Petroleum 
in the United States of America.* 
3y JouNn H. Harnris, of New York. 

In order to understand fully the importance of the pre- 
sent system of transporting crude petroleum from the oil 
fields of Western Pennsylvania to the seaboard and lakes 
of America, it is necessary to consider the early methods 
of transportation, and in so doing, a reference to the dis- 
covery of petroleum and the great increase of production 
up to the present time may prove of interest. 

That portion of the United States known as the oil re- 
gions, is located in the western part of Pennsy!vania, and 
consists of a belt running diagonally north 22 deg. east, 
south 22 deg. west, extending north a few miles beyond 
the boundary line of the State into New York State, and 
south into the State of Ohio. Oil developments are also 
found in West Virginia, of which, however, the brevity 
of this paper will not permit a description. 

The oil belt, so called, is about 25 to 30 miles in width, 
and nearly 200 miles in length, and throughout this whole 
area artesian wells have been sunk by the hundreds and 
thousands, some of which have proved very prolific, others 
have yielded moderately, while a large number have been 
in the vernacular ‘‘ dry holes,” z.e., without result. The 
Alleghany River, which, with its tributaries, forms a most 
important branch of the Ohio, courses throughout the 
entire oil region, and on these tributaries, and occa- 
sionally on the banks of the Alleghany, which crosses the 
oil belt several times in its tortuous course, are found the 
most important developments. 

One of these tributaries has been known since the 
earliest days as Oil Creek, and for years, prior to the dis- 
covery of petroleum in quantities, the oil gathered on this 
creek was known on the market as Seneca oil, taking its 
name from the tribe of Seneca Indians living on a reser- 
vation near its head waters. This oil was put up for the 
market in small glass bottles, and sold for medicinal pur- 
poses, being pronounced a specific for. rheumatism, 
lumbago, and kindred diseases. The method of gathering 
the oil was primitive as well as peculiar, it being found on 
the surface of the creek and gathered by means of absorp- 
tion in woollen blankets spread thereon, frem which the 
vil was afterwards wrung out. 

In 1853, Mr. George H. Bissell, of New Orleans, who 
had taken up a residence in the Northern States, visited 
Dartmouth College, and while there was shown a sample 
of Seneca oil. LKecoming much interested, he wrote to 
Dr. F. B. Brewer, of Pennsylvania, as to the mode of 
obtaining the oil, quantity known to exist, and other par- 
ticulars respecting it. Being much impressed by the 
answers he received, as well as by information obtained 
through other sources, he, following the matter up, visited 
Pennsylvania early in 1854. here he leased a large 
landed property for a term of ninety-nine years, for a 
nominal sum, the same property having been but a short 
time before sold in barter for a cow, which will give a 
general idea of the value of property in that region at that 
time. Trenches were dug which rapidly filled with oil 


and water, for, at this stage, oi] was found near the sur- | 
face of the ground. The indications were such as to justify | 


an investment of capital, and a company was formed of 
New Haven, Conn., capitalists, with Professor Benjamin 
Silliman, Jun., well-known to scientists, at their head. 
This company (the Pennsylvania Rock Oil Company) was 
the pioneer company in the development of what isknown 
throughout the world as petroleum. The first artesian 
well was sunk in 1858, by Colonel Drake, of New Haven, 
Conn., and was known then, and is now pointed out, as 
the ‘* Drake Well,” and has been preserved as one of the 
landmarks of the oil regions. 

The first vein of oil was struck near Titusville, Penn- 
sylvania, at a depth of 69$ft. The well produced ten 
barrels of 42 gailons each per day, and the oil, for which 
no extended market could be found, was sold at 2s. per 
gallon. The neighbourhood of Oil Creek, and a large 
part of the oil regions, was then a wilderness, most difh- 
cult of access, either by common roads or railways. The 
hills and mountains, formerly covered with a thick growth 
of spruce and pine, had been stripped of their original 
growth, and were covered with stunted trees and under- 
brush, with here and there clearings. The original settlers 
were a hardy race of woodmen, who, having taken off the 
timber, moved on further west; they left behind them 
the few weaker members of their craft, who were tired of 
a roaming life, and wished to settle down on these clear- 
ings, from which crops of buckwheat, with now and then 
a little Indian corn, cuuld be raised. The soil was thin 
and poor, and yielded a scanty living to the occupants. 
The discovery of oil, and its developments, enriched a 
large number of these small holders, who, from a position 


of comparative poverty, in a short time found themselves, | 


through no act of their own, in affluence. Hundreds of 
anecdotes are current in the oil regions, of the fortunes 
realised by these so-called ‘* buckwheat barons,” which 

* Paper read at the Aberdeen Meeting of the British 
Association, 
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read very much like tales in the Arabian Nights. Surely 
Aladdin never could have wished greater material pro- 
sperity than that which waited upon these people, who 
possessed oil, but not lamps. 

As time passed on, and the importance of the discovery 
of petroleum, and the many uses to which it and its pro- 
ducts could be adapted, became known, its value increased 
materially ; and with an increase of value followed an in- 
crease of production. At one time, so great was the 
demand in excess of the supply, that oil was sold at about 
45s. per barrel, the average price for oil in 1884 being 
about 8s.6d. The only method of getting oil to market 
in the early days, was by putting it into oaken barrels at 
the wells, each barrel of a capacity of 40 to 45 gallons. 
One or more of these barrels only could be drawn by 
teams (on account of the nature of the roads) from the 
wells in the wilderness to Oil Greek, where they were 
emptied into bulk barges, holding about 2000 barrels. As 
Oil Creek was not navigable, these barges were floated 
down the creek on what were termed ‘* pond freshets.” 
At different points in Oil Creek dams were erected, 
which set back the water, and ponds were formed. When 
a sufficiency of water had accumulated a wing in the 
dam was opened, and these barges were floated on the 
flood to the next dam, and the operation repeated until 
they reached the mouth of Oil Creek at its junction with 
the Alleghany River, from which point there was good 
float-boat navigation to Pittsburgh, the head waters of 
steamboat navigation in the Ohio and Mississippi valleys. 
This method of transportation was accompanied by great 
expense, incident to the loss of many of the boats, with 
their contents in these drives, as well as the great labour 
and cost attending the building of the dams. The boats 
sold for what they would bring, on their arrival at Pitts- 
burgh. So late as 1862, the cost of sending one barrel of 
oil to New York was about 30s., and the cost of trans- 
porting one barrel from Oil City, at the mouth of Oil 
Creek, to Pittsburgh, about 9s. 3d.; the cost of trans- 
portation being so high as to break the market, oil at the 
time being sold at the wells at 2s. per barrel. 

In the latter part of 1862, a branch of the Atlantic and 
Great Western Railway was projected into the oil 
regions. Later, a line of railway was built up Oil 
Creek to Corry, a station on the Atlantic and Great 
Western, making continuous and direct railway con- 
nection to New York and the West. Still later, the 
Alleghany Valley Railway was opened up from Oil City, 
at the mouth of Oil Creek, to Pittsburgh, Pennsylvania, 
thus perfecting the railway system from the regions to 
the large cities. A number of narrow gauge railways 
were also built as feeders to the main lines. The lowest 
cost of moving oil by rail from the regions to the seaboard, 
on the completion of these railways, was about 4s. 2d. 
Cylindrical tanks, 26 ft. by 66in., made of light boiler 
plate, and mounted on eight-wheeled platform cars, and 
holding about 2000 gallons, were used for its transporta- 
tion. Bulk was broken several times, and the losses from 
leakage and evaporation were serious. In March, 1862, 
a Bill was introduced in the Pennsylvania State Legisla- 
ture at Harrisburg, for a franchise to carry oil in pipes 
from Oil Creek to Kittanning, Pennsylvania, with the 
privilege of extending the line to Philadelphia. Nothing, 
| however, came of this Bill. Later on, '. 1864, a scheme 
| was outlined in the Philadelphia Moria American news- 
paper for laying a pipe line down the Alleghany River to 
Pittsburgh, for the transportation of oil. A large pro- 
portion of the people in the oil country, teamsters, oil 
producers, and railway corporations, opposed this as a 
blow to their prosperity, and like the former scheme it 
came to nothing. 

In 1865, the first pipe line was built from Pithole, 
Pennslyvania, toward Oil Creek, and oil was pumped 
through it, the distance being 3200 ft. Three pumps were 
| used, and eighty-one barrels of oil per day forced through 
from Pithole to Miller Farm, astation on Oil Creek. This 
pipe was maliciously cut from time to time by teamsters, 
| whose monopoly promised to be destroyed by this new 
method of transportation, and it was kept from utter de- 
struction by constant patrol of armed guards. 

Later on in the same year a pipe line was laid from 
Pithole Creek to the Island Well, a distance of seven 
miles. In November, 1865, still another pipe line was 
laid from Pithole to Titusville, which latter point was 
then the centre of the oil-producing districts, and also a 
| great refining point. The cost of transportation so late 
| as December 1, 1865, was as follows: 
| By pipe line from Pithole to Miller Farm, 4s, 2d. per 
| barre] ; barrelling, shipping, &c., at Miller Farm, 1s. ; 
| freight to Corry by railway, 3s, 4d. ; freight from Corry 
| to New York by Erie Railway, 14s. 6d., making a total 
| cost for transportation of 23s. per barrel. Or, by another 
| route, transportation by pipe line from Pithole to Alle- 
| ghany, 4s. 2d. ; freight on the Alleghany to Pittsburgh, 
| 6s.; wharfage, loading, &c., at Pittsburgh, 1s. ; freight 
| from Pittsburgh to New York, by Pennsylvania Railway, 
| 9s. 3d. ; total, 203. 5d. Gradually the collection of oil was 
| made by means of pipe lines running from the different 
| wells to central stations, and thence to loading racks at 
| the railway stations. Much opposition was encountered 

from teamsters, but finally overcome, and in 1876 there 
| were no less than eight or nine different pipe-line coim- 
| panies in the oil regions, whose lines radiated from the 
| loading racks and storage tanks at the railway stations to 
| the different wells in the interior. The business of these 
| companies was collecting, storing, and insuring oil at a 
| stated price. They also issued storage certificates which 
were negotiable and used in commercial transactions as 
| collateral. In 1875 a4-in. pipe line was laid from the 
lower oil country to Pittsburgh, Pennsylvania, a distance 
of about sixty miles. This, the pioneer trunk line, as in 
the case of the early local lines, at first had to be 
| guarded by armed men to protect it from disturbance 
from those whose interests it antagonised. 

















In the latter part of 1875, the great oil field of 
County, Pennsylvania, known as the Bradford 
was opened up, and its production has steadil increased 
until at the present time probably three-fourths of Pay il 
production of American is in and near the Bradford field 

To give am idea of the fluctuating nature of the Jy ‘i 
ness, as well as of the prices of petroleum, x 
the price per barrel for crude oil at the wells, from 1859 t 
1868 inclusive, is necessary. The figures are the high ve 
and lowest prices reached in each year : _— 


McKean 
oil field, 


a reference to 


Per Barrel, 
d, 


In 1859 the average price of crude oil at the wells was 83 0 


1860 highest price, 80s. Od, lowest price, 11 6 
1s6L.. * 41 6 si Ta 
RGR |. st 9 4 er 05 
1863... * 16 6 . 10 6 
1864 .. i 45 9 ws 16 6 
1865 .. ” 344 ” 21 3 
1866... x 19 3 os 8 9 
1867 .. 14 9 x 7 
18638 2» 17 6 ee 6 4 


The shipments of crude oil in barrels of 42 gallons each 
were as follows : 
Barrels, 


In 1859 1,700 
1860 423,240 
1861 1,650,133 
1862 3,101,571 
1863 3,242,951 
1864 1,842,061 
1865 2,100,182 
1866 3,010,921 
1867 2,893,210 
1868 3,482,510 


In 1878, ten years afterwards, the shipments were 
13,750,090 barrels, while in 1883 they reached 21,967,636 
barrels, and the total pipe deliveries from 1876 to 1ss4 
were : 

Barrels. 


In 1876 9,068,376 


1877 13,012,713 
1878 15,011,425 
1879 20,085,716 
1880 24,788,950 
1881 29,674,458 
1882 31,789,190 


1883 ; Por es 24,385,966 
The difference between the pipe runs and the shipments 
shows the accumulated stock in the oil country ; this is 
stored in large iron tanks. It amounted in December, 


The total exports of crude petroleum run from 1,112,476 
gallons in 1861 to 656,363,869 gallons in 1883; and the 
total export of petroleum and its products (including 
refined, lubricating, naphtha, and residuum) from the 
United States, and its value, were, in the years 1864 and 
1883, as follows: 

1864, 23,210,369 gallons, of which the value was 2,246,393/. 
1883, 505,931,622 2 # * 9,356,892! 

These statistics will enable one to judge, not only of the 
fluctuating nature of the business, but also the enormous 
values developed in this comparatively new product. 

Up to 1876 the refining of petroleum was carried on 
very largely in the oil country adjacent to the wells, ard 
along the line of Oil Creek. 

Meanwhile large refineries had been built at Cleveland, 
Ohio, at Pittsburgh, Pennsylvania, at Buffalo, New York, 
and on the seaboard, at Boston, New York, Philadelphia, 
and Baltimore. The increase in the price of the products 
of petroleum, naphtha, paraffine, and the residuum, for 
which there was no market obtainable in the oil regions, led 
to the greater development of refining at the lake ports 
and on the seaboard, where these products could be dis- 
posed of at a profit. Thisled to greater shipments of 
crude petroleum to these points, and as the business de- 
veloped, the matter of transportation assumed such for- 
midable proportions, asto engage the attention of refiners, 
who, under the lead of the Standard Oil Company, of 
Cleveland, Ohio, associated with the principal locai pipe 
lines, known as the United Pipe Company, and _ the 
American Transfer Company, surveyed and laid down 
pipe lines from the regions to Cleveland, Buffalo, New 
York, Philadelphia, and Baltimore. They also purchased 
the pipe line, already in operation, to Pittsburgh, Penn- 
sylvania. . 

The pipe lines of America, with but a single excep- 
tion, are all amalgamated in one company, known as the 
National Transit Company. The length of the New 
York line is about 300 miles. There are two lap-welded 
wrought-iron tubes, 6in. in diameter, the entire distance, 
while a portion of the way a third 6-in. pipe is laid. The 
number of pumping stations is eleven ; they are about 28 
miles apart, a are equipped with duplicate compound 
condensing pressure pumping engines, and the greatest 
elevation between stations above tide-water is 2490 ft. 
The profile of the country covered by this line is 
very mountainous, and a consideration of it will serve to 
explain some of the difficulties encountered in building 
the line, as well as in operating it. The Philadelphia 
line is 280 miles in length ; diameter of pipe, 6 in. ; num- 
ber of stations, six. ‘Che Baltimore line covers 70 miles 
of direct pumping through a 5-in. pipe. The Cleveland 
line is 100 miles long : diameter of pipe, 5in., with four 
pump stations, The Buffalo line, 70 miles long; dia- 
meter of pipe, 4in., and has two stations. The length o 
the Pittsburgh line is 60 miles; diameter of pipe, 4in., 
with two pump stations. The entire length of these lines, 
including the duplicate pipes, is upwards of 1300 miles, 
while the length of the collecting lines of 2 in, diameter 
in the oil region, is estimated to be from 8000 to 10,000 
miles. ) ' : 

In projecting these lines, the experience of pumping oil 
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through the short collecting lines of the oil country, was 
f course, available, but beyond that everything was 
ws ly conjecture. There were theoretical tables show- 
ia’ the resistance to be overcome in liquids passing 
through tubes for short distances, which, with a multiplier, 
would presumably give the friction for longer distances ; 
yet there were no tables based on practical results, and 
certainly it was entirely experimental to attempt to force 
oil through hundreds of miles of pipes, over avery broken 
country, crossing two ranges of mountains, with rivers 
jcreeksinnumerable. The engineering difficulties were 


an : 
novel, yet were uniformly and successfully met and over- 
come. “Forcing oil through the smaller pipes and shorter 


distances of the oil country, had been hitherto accom- 
plished by means of single-cylinder pumps, sometimes 
called donkey pumps. The limit of their usefulness had 
een found in the extension of the various local lines, by 
the bursting of the pipes, the stripping of threads at pipe- 
joints, and the frequent breaking down of the pumps, 
incident to the constant shock and jar upon pumps, pipes, 
and connections, at the change of stroke, under the heavy 
pressure due to enormous frictional resistance, as well as 
exceptional head, due to elevation. 7 

Pumps were frequently put in on these local lines (most 
of which were 2 in. in diameter and 15 miles in length), 
where the frictional resistance was equivalent to a pres- 
sure of 1500 lb, to 2000 1b. per square inch. 

The steam cylinders on these pumps were in some 
cases of a diameter of 30 in., moving a ram of only 4 in. 
ordin., and the concussion at each change of stroke 
under these pressures resembled the report of a rifled gun. 
Of course these conditions were preposterous, and in fact 
prohibitory, no pipes or material being found equal to the 
excessive and intermittent strain. 

After mature consideration, a committee was appointed 
to wait upon the late Mr. Henry R. Worthington, of 
New York City, who, in his lifetime was undoubtedly at 
the head of hydraulic engineers in America, and to ask 
him to consider the conditions of the service, and give his 
opinion as to the type of pumping engine best adapted to 
meet these severe conditions. The result was that an 
engine was designed and constructed by Mr. Worthington, 
sent to the oil country, located near Bradford, set up, and 
connected to a section of pipe line of 4in. in diameter, 
16 miles in length, reaching from Bradford to Carrollton, 
an oil station on the Erie Railway, which line had been 
laid for some time, but was in a constant state of rupture 
from the causes hereinbefore mentioned. 

The result of the working of this machine was to revolu 
tionise the entire transportation of petroleum. It exceeded 
even the maker’s anticipations. The action of this pump 
ing engine under these severe conditions was as quiet and 
as free from harshness of motion as coald be desired. The 
movement of the column of oil through the pipe was 
uniform and constant, and whereas under the old system 
of single cylinder pumps, the column of oil came to a stop 
at the end of each stroke, with a variation of pressure on 
the gauge of several hundred pounds, with the Worthing- 
ton type there was no stoppage, but a constant flow from 
the starting to the stopping of the engine, and an almost 
uniform pressure on the gauge. 

From 1878 to 1881-82, the building of the trunk lines to 
the seaboard was continuous, and refining of oil in the oil 
regions proper either remained stationary, or, as the dif- 
ferent refineries were destroyed by fire (a fate which over- 
takes them all sooner or later), refining was discontinued, 
while on the seaboard and lakes large and extensive re- 
fineries were erected. 

The Worthington type of pumping engine is used ex- 
clusively on the pipe lines of the National Transit Com- 
pany. The engines vary in size according to the condi- 
tion of service under which they are placed. On the 
New York and Pennsylvania lines, the most refined type 
of compound condensing engines are in use. On the 
Buffalo, Cleveland, and Pittsburgh lines, compound non- 
condensing engines are employed, while for the local lines 
a plain high-pressure pump is adopted. The average 
amount pumped per day through the New York lines is 
about 28,000 barrels, and the average head due to friction 
and elevation is about 900 lb,, sometimes rising to 1200 Ib. 
and 1500 lb.,* depending of course on the piston speed of 
the pump. : 

At the different pumping stations are located one or 
more receiving tanks made of light boiler plate, dimensions 
90 ft. in diameter by 30 ft. high, and the oil is pumped 
from tanks at one station to tanks at the next, though 
there have been cases where loops have been laid around 
stations, and oil has been forced a distance of 110 miles 
with one pumping engine. Duplicate pumping engines 
are located in each station, so that there may be no cessa- 
tion in pumping, one engine being in constant service. 

The engines onthe main 6 in. lines are from 600 to 800 
horse-power, while those on the 4 in. and 5 in. lines are 
from 150 to 200 horse-power, and the local lines from 25 to 
30 horse-power. The pipe is made especially for the ser- 
vice, is lap-welded wrought iron of selected material, 
tested critically before leaving the mills, and is known to 
the trade as oil line pipe. The lengths of 18 ft. are fitted 
at each end with coarse and sharp cut taper threads, nine 
to the inch, and with long sleeve couplings, also screwed 
taper. The taper is usually } in. to the foot for 4 in. 
pipe. 

The usual way of threading iron pipe is to cut the 
threads straight or parallel, as a consequence only three 
or four threads come in contact with the thread of the 
socket, or help in any way to assist in making the joint. 

Vith a taper socket the contact is perfect throughout 
the whole length of the thread on the pipe, thus making a 
tight joint. 

he lines are usually laid 2 ft. or 3 ft. below the surface 
of the ground, and from time to time bends are made in 


* Equivalent to a head of from 2175 ft. to 3450 ft. 
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the pipe to allow for expansion and contraction, thus dis- 
pensing with expansion joints. 

Numberless creeks and rivers are crossed by the different 
lines, some on trestle bridges, others by laying the pipe at 
the bottom of the river, with a bend up-stream. In cross- 
ing the Hudson and East Rivers at New York City, quite 
an engineering feat was performed, as both rivers are very 
deep at this point, and the tide very rapid. 

The lines have become obstructed from time to time by 
the precipitation of paraffine, which adhering to the pipe, 
reduced its area, and consequently the delivery of oil 
materially. A novel device is used for removing the 
paraffine or other obstruction. It is known to the em- 
ployés as a ‘* Go devil,” as it travels through the pipe at 
the same speed as the oil, being propelled by the pressure 
transmitted from the pumps, and as its position can only 
be located by its noise in motion, it has to be followed by 
relays of men, for should it stop unnoticed, the pipe 
would have to be cut to locate it. 

The reduction in cost of transportation of oil by pipe is 
not known absolutely, as the system is in the hands of a 
close corporation, whose financial statements are not 
public property, but, having the particulars as to engines 
employed, miles of pipe, and conditions of service, it is 
easy tosee that a vast reduction in the cost of transporta- 
tion of oil has been effected. Certainly among other 
benefits that arise from this change of methods of trans- 
portation, one great danger to the travelling public has 
been avoided, i.¢., the constant liability of railway trains 
and barges containing crude petroleum being destroyed 
by fire in transit, thereby endangering the lives of pas- 
sengers on passing trains and boats, with consequent loss 
of property, as well as blocking for a time the most im- 
portant trunk lines of railway. 

The attention of the British public was called quite 
recently to the system of piping water over long dis- 
tances, and quite a controversy arose in the House of 
Commons, from the War Office having selected Worthing- 
ton pumps for the Suakin-Berber pipe-line. If a justifi- 
cation of this action of the authorities were necessary, a 
recitation of the facts hereinbefore given would seem to 
furnish ample warrant for their decision, for it was only 
after years of experimenting with other types of pumping 
machinery, under conditions similar in many respects to 
those known to exist in the Soudan, that the ordinary 
single-cylinder type of pumping engine was laid aside, 
having been proved inadequate to the necessities of the 
situation, and the machine now known throughout the 
States as the Worthington oil line pumping engine, was 
designed and constructed for this trying service. 

Its use since 1877 on all these lines, without material 
change or alteration from the first constructed, has proved 
its value, and had the Suakin-Berber line been con- 
structed, there would have been no more difficulty in 
operating it—indeed, far less—than in forcing oil over 
the Alleghany and Blue Mountains of Pennsylvania to 
the sea coast of America. 


SWANSEA NEW DEEP-SEA CHANNEL.* 

3y Ropert Caprer. 

THE outer sills of the dock entrance of Swansea Harbour 
have in each case been placed sufficiently deep to admit of 
each dock being ultimately made use of by the largest 
draught vessels of the period. In each case the entrance 
channel has been deepened afterwards, a work hitherto 
taking some time ; the sills of the Prince of Wales’ Docks, 
opened for trathe three years ago, were placed no less 
than 6 ft. below the entrance channel. The deepening of 
this channel has been a much more important affair than 
any hitherto attempted. Its entire length is some 7000 ft., 
200 ft. wide at top, 150 ft. at bottom, and 14 ft. below the 
bed of the bay, involving the digging, lifting, and carrying 
away to a distance of seven miles some two million tons 
weight of material. The work was begun in the summer 
of 1881, under the direction of Mr. Abernethy, a past- 
president of the Institution of Civil Engineers, who, 
starting his professional career as engineer to the Aber- 
deen Harbour Commissioners forty years ago, went by 
coach from this town to Swansea to guide the Harbour 
Trust there. The dredger first employed was hired from 
the River Tyne Commission. She commenced to dredge 
6 ft. beyond one-fathom line about the centre of Swansea 
Bay, working from the sea inwards, but the six months’ 
hiring expiring when some 1200 ft. only was cut, the ma- 
chine was demanded back. Her work, however, remained 
intact, though it simply formed what is styled a ‘‘ pot 
hole,” a fine, shiny sort of silt being deposited therein 
at about the rate of a foot a year. The cost of this pre- 
liminary piece of work, including hiring, working, tow- 
ing from and back to Newcastle-on-Tyne, and insurance 
of the whole plant, was a fraction under 1s. per ton 
lifted ; in round figures maintenance and working repre- 
sented 8d.; the cost of hire, 3d.; that for towage and 
cost of transit, 3d.; and insurance, the balance. The 
work could not be taken up again until the Trust built 
their own dredging machines, which occupied a long time, 
and it was not till May last year the cutting could be pro- 
ceeded with, the channel being finished for traffic in the 
month of May this year. This machine has double 
ladders, and is able to dredge in advance, not being re- 
quired to float over her work; in other respects she is 
very much like the largest Tyne dredgers; in theory the 
machine should dredge 944 tons an hour, in practice the 
quantity only averaged 322 tons per hour, or one third. 
The greatest quantity raised in one day was 6005 tons, in 
October, and the best week’s work was performed in the 
last week in November, when she lifted 28,348tons. The 
twelve months’ work of this new machine was divided up 
as follows : 








* Paper read before Section G (Mechanical) of the 
British Association at Aberdeen, 1885. 





Repairs to machinery and consequent Per cent. 


stoppage 16.36 
Coaling daa aaa 1.30 
Stoppages by traffic 16 
Shifting nicks and pins 3.97 
Shifting mooring chains ... 2.15 
Extreme height of tides 1.35 
Bad weather... _ 16.50 


Other delays a 2 ue oi 8.43 
Time actually dredging 49.78 





100.00 


or say one-half of the whole time in our possession. The 
cost per ton lifted (exclusive of interest on capital, which 
may be reckoned as much again) was 3.525d. per ton in 
the following proportion : 





Wages ... 969 
Towage 979 
| ~ aa .293 
Maintenance and stores 991 
Hoppers 293 

3.525 


being half the cost of dredging by a single ladder, self- 
contained hopper dredger. The ground proved to bea 
stiff clay, interspersed with boulder stones and pockets of 
fine silt and sand, the latter proving very destructive to 
the working parts, which were quickly ground away. 
Neither coal nor rock was met with as expected, but 
buffalo horns and ancient oaks were often brought up—on 
one occasion the head of a man. This new channel, 
giving 244 ft. on the dock sills at the lowest neap tides of 
the year, and a further available depth of 8 ft. alongside 
the piers, opens up a new history for the harbour, as by it 
the ocean-going steamers can sail from within the piers at 
nine o'clock every day and night of the year. The advan- 
tage of a fixed time is of course apparent to every one— 
but the point that may commend itself to Section G, is 
the fact that this cut not only maintains itself, but, since 
its completion, the scour has deepened the old river bed 
some 4 ft., bringing the tide up an hour sooner than for- 
merly. The completion of this channel leads me to call 
your attention to the fact that at the beginning of the 
present century there was no town of consequence distant 
more than fifteen miles from navigation. The canals 
then constructed have proved valuable property, yet it is 
extraordinary that though 30 millions of capital was 
found for their construction, only 60 millions from that 
time till now has been expended in adapting our harbours 
and building docks for the reception of the shipping of the 
whole world. Our seaports have neither kept pace with the 
progress in shipping, their number and size, the former so 
largely added to by the repeated voyages of steamships, nor 
with the neighbouring ports on the continent of Europe. 
There are upwards of 500 harbours, creeks, and inlets of 
the sea classed as ports in Great Britain, about one-half of 
them being managed by public commissions or trusts, yet 
by far the largest proportion have been allowed to silt up. 
With improved dredging appliances it is now cheaper to 
bring deep water toour doors than to go out to it with 
piers or quays ; in young, energetic Canada the Govern- 
ment, I understand, keeps clear the harbour entrances, 
leaving the local authorities to do what is required inside ; 
yet in this country things are allowed to drift on ; ancient 
seaports become inland towns—like Sandwich for example 
—and nobody seems concerned ; or in other old ports, 
saddled with ancient dues payable to the town or the 
lord of the manor, what little trade still remains is 
harassed and frittered away by arbitrary and vexatious 
tolls. Most of the section witnessed the great dredging 
work in that noble river the St. Lawrence, making 
Montreal a seaport of the first class, as has been done ina 
few solitary instances here—taking the cases of Glasgow 
and Newcastle—and as is now sought to be done by the 
city of Manchester. London at one time absorbed four- 
fifths of the whole trade of the kingdom, but it does as 
littie as any port in way of deepening, though the 
increased scour to be obtained by dredging would 
doubtless relieve the sewage trouble. The outports in 
days gone by might be described as “‘ pool harbours ;” 
the River Thames is still a ‘‘ pool harbour,” so far as 
the coastwise shipping is concerned ; you have the “* Pool,” 
‘* Limehouse Hole,” and soforth. To enable vessels to be 
water-borne at dead low water at the smaller ports is net 
a costly matter—and the outlay would be warranted by the 
fact that the shipping tonnage is much more distributed 
now than formerly, when given this desideratum, forthough 
London, as I have said, 100 years ago commanded four- 
fifths of the whole shipping of the country, it now scarcely 
has one quarter of it; yet it is still theJargest port in the 
world, and long may it continue to occupy that proud 
position ! Antwerp, however, has made gigantic strides, 
its traftic having increased twenty-five-fold in the last 
few years, until it takes rank as the second port in Europe. 
That Swansea Harbour has done well by continued 
deepening is evidenced by the fact that her shipping 
trade has increased 59.82 per cent. in the last seven years 
as against an increase in that of the country generally of 
26 per cent. in the same period only. Let the ports of the 
west be prepared for the great accession of trade which 
the Panama Canal will restore to us—a trade diverted 
largely by the Suez Canal. 








EVENING ENGINEERING LecTURES.—On Tuesday next 
Professor Alex. Kennedy will commence at University 
College, Gower-street, a course of ten evening lectures on 
‘* Mechanisms.” These lectures are intended for engi- 
neers who are engaged in business during the day, and 
for their convenience the hour has been fixed at 6.15 p.m. 
They will be illustrated by diagrams and models, and the 
first lecture will be free; the fee for the course is one 
guinea. 
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KRAPTEYN’S 


illustrate 
A. Kapteyn, of the 
Westinghouse Brake Company, and is intended to 
furnish the driver of a train, fitted with an air brake, 
with the means of deciding in a moment how many 


THE train pipe indicator, which we 
above, is the invention of Mr. 


vehicles he has behind him, in which the brake 
power is under his command. It may be that the car- 
riages at the tail of the train are not fitted with brake 
apparatus, as is sometimes the case, when vehicles 
arriving by different routes are made up into one train 
at a junction, or that the porter in coupling the car- 
riages has forgotten to make the hose connection. In 
either case the indicator will show that the number of 
carriages which are connected through the train pipe 
to the engine is less than the entire train, and thus an 


additional safeguard beyond those already existing is | 


provided against negligence, 


ENGINEERING. 


TRAIN PIPE 





The apparatus is founded on the assumption that the 
length of train pipe on each carriage contains a certain 
quantity of air, and that, therefore, the length of the 
train is proportional to the quantity of air in the pipe. 
If the whole of this air were exhausted and measured 
it would evidently show the number of carriages from 
which it was obtained. But the quantity of air dis- 
charged from the brake pipe to lower its pressure by a 
certain amount (less than enough to bring it to atmo- 
spheric pressure) is also proportional to the length of 
the pipe, and therefore if the pressure be reduced (say) 
10 1b., and the amount thus exhausted be measured, 
the length of the train can be deduced. The apparatus 
is consequently founded on the principle that the 
length of the brake pipe under the control of the driver 
can be determined by measuring the quantity of air 
necessary to produce a certain change in the pressure 






within it. For making this measurement there 
are provided two appliances. First, an automatic 
valve which will allow the air to escape until the pres- 
sure has fallen exactly (say) 10 Ib., and will then im- 
mediately stop the outflow, and second, an apparatus 
for measuring the quantity of air so discharged. To 
measure this air it is led into a reservoir in which the 
pressure is increased in direct proportion to the quan- 
tity of air introduced, and therefore the pressure in the 
reservoir will be in direct proportion to the length of 
the air pipe operated upon. 

It is, however, sometimes inconvenient to find room 
onan engine for an additional reservoir (of 12in. by 
33 in.), and the apparatus has therefore been slightly 
modified, so as to avoid the necessity of using such a 
reservoir. This has been accomplished by measuring 
a certain small proportion of the air discharged from the 
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KAPTEYN’S TRAIN 
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brake pipe, and allowing the balance to escape into the 
atmosphere, The apparatus then takes the form re- 
presented in Figs. 1 to 5. 

Operation.—Air from the brake pipe enters the auto- 
matic valve (Fig. 1) at E, and reaches through «@ the 
under side of the diaphragm 16, which is held up by a 
spring 7, soas to allow the air to enter the central hole 
b, and by c, d, e, finto the upper chamber G. By 
turning the handle S of the tap 11 to the right (90 
deg.) the opening f will be closed and the air in the 
upper chamber will be locked in, whereas the air from 
the brake pipe escapes through b, c, d, e, andgh 
(Fig. 3), until the pressure in the chamber G can over- 
come the power of the spring 7. The diaphragm 16 | 
willthen be brought down on the seat 9 so as to pre- 





| remains open. 


PIPE 
Fig. 6, 


INDICATOR. 
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vent any further escape of air from the brake pipe. 
| Whilst the escape is taking place through g and h 
| (Fig. 3), the air pressure raises the small diaphragm 
12 from its seat, so as to admit air into / and /, and 
through the small hole p into the tube T. The other 
end of this tube carries a pressure gauge, with a dial 
marked off in average carriage lengths from zero to 30. 
It will thus be seen that the tube T (which is generally 
made equal to about 9 ft. of 1 in. pipe) acts as a small 
reservoir of 84 cubic inches capacity, in which the pres- 
| sure is raised during the time the automatic valve 
As soon as the automatic valve closes, 
the diaphragm 12 seatson /, and the air in the tube T 
is locked in, so as to hold the gauge to its indication 
to be read and noted. 


To bring the gauge to zero again the cock 11 is 
brought back to its original position as drawn. The 
air in the tube T will then escape through a second 
passage m, n, and o, Fig. 5, into the atmosphere, and 
at the same time the pressure is instantly equalised 
on both sides of the diaphragm 16 through/. When 
using the indicator the communication between the 
main reservoir and the brake pipe must be cut off, and 
therefore the handle of the driver’s brake valve should 
be placed in what is called the neutral position, a little 
beyond the running position. 

It will thus be seen that the train pipe indi- 
cator affords a ready means to ascertain at any moment 
the number of vehicles under the driver’s control. But, 
besides this feature, there is another indirect advan- 
tage of some importance, viz., the indicator makes 
a constant reduction in the brake pipe, whatever may 
be its pressure or length, and therefore the brakes are 
applied with moderate force in a uniform and most 
perfect manner even on the longest trains. The indi- 
cator, therefore, might be used as a handy brake valve 
for ordinary stops. 

Fig. 6 shows the most convenient general arrange- 
ment of the indicator on the footplate of an engine. 

Instead of the tube T, any other vessel of the same 
capacity (84 cubic inches) might be used, but in most 
cases it will be found most convenient to work in 9 ft. 
of inch pipe between the automatic valve and the 
gauge of the indicator. 





THE FORTH BRIDGE AT ALLOA AND 
RAILWAY CONNECTIONS. 

By the opening of the new bridge over the Forth at 
Alloa and the railway connections on both sides of the 
river, an important addition was made on Thursday, 
the Ist inst., to the railway travelling facilities in 
Scotland. The bridge, which is the most important 
portion of this new undertaking, is a work of consider- 
able magnitude. It is a wrought-iron structure, 
1615 ft. in length, divided into twenty-one spans, 
which are arranged in the following way : Commenc- 
ing from the south side of the river there are thirteen 
spans of 68 ft. each, one span of 80 ft., and one span 
of 100 ft. Then there are two opening spans of 60 ft. 
in the clear, another span of 100 ft., and one of 80 ft., 
which is succeeded by two more spans of 68 ft. each, 
up to the north bank. The bridge rises from the south 
side of the river with a gradient of 1 in 180, till there 
is a clear headway of 24 ft. above high water; and 
this height is maintained for a length of 535 ft., after 
which the bridge falls to the north side with a gradient 
of 1 in 240. The foundations of the bridge consist of 
cast-iron cylinders some 8 ft. and some 6 ft. in dia- 
meter, sunk in the bed of the river to depths varying 
from 27 ft. up to 74 ft., according to the nature of the 
material met with, which was very variable, but con- 
sisting largely of boulder clay. When sunk to the 
requisite depths, these cylinders, which terminate at 
low-water mark, were filled with Portland cement 
concrete, and on them masonry towers—two braced 
together to each pier—were built up to the level for 
carrying the superstructure. This consists of wrought- 
iron lattice girders, to which the cross girders are 
attached with the necessary bearing girders, and the 
flooring for carrying the ballast is composed of wrought- 
iron buckle plates. For the passage of vessels there 
are provided two opening spans, as previously men- 
tioned, these being formed by a pivotted span, which 
swings round on its centre, and so opens both passages 
when required. 

The central pier for carrying this swing span con- 
sists of a cluster of six cast-iron cylinders braced to- 
gether, and carrying a circular wrought-iron box girder 
upon which is placed a cast-iron roller path. On the 
top of the swing girders a cabin is erected in which the 
steam engine for opening and closing the bridge is 
placed, and from this suitable shafting and {gearing 
are connected with the opening machinery. 

Constructed for only one line of rails, the bridge is 
17 ft. 2 in. in width outside, and 14 ft. inside the 
girders. The gateway already spoken of is in the 
fairway of the channel of the river, only navigable 
to the smallest craft at high water, and as the headway 
is 24 ft. clear, the swing bridge is not likely to be 
very often unlocked, except during the summer season, 
when excursion steamers are frequently run to Stir- 
ling. 

iE speaking of the opening machinery, we may state 
that the ends of the swing girders are raised by means 
of a screw and link motion, and that they are sup- 
ported while the traffic is passing over the bridge by 
cast-iron knuckles at the ends of the links. When a 
vessel is approaching, the first operation is to set the 
signals at ‘ danger” against the railway traffic, and 
then to lower the knuckles, the locking bolts being 
then withdrawn, and the bridge is ready to be opened. 
This is accomplished by a pinion working into a large 
horizontal circular rack, about 20 ft. in diameter. 
From the setting of the signal to the opening of the 
bridge, the whole of the operations are effected in 
about 24 minutes. In the event of the steam engine or 








gear getting out of order, there is provided a means of 
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working the bridge by hand capstans, which require 
about four men. 

The arrangements for the safety of the public 
travelling by this bridge are very complete, and have 
met with the approval of the Board of Trade officials. 
There is a cabin at each end of the bridge, in which 
are placed the tablet instruments, and these are elec- 
trically connected with each other, and with the cabin 
on the swing span. Every train crossing the bridge 
has to receive a tablet from the signalman, and no 
tablet can be taken out of the instruments at either 
end of the bridge unless the swing span is safely 
closed and locked for the passage of trains. After a 
tablet has been given out, the bridge cannot be un- 
locked until the tablet is restored to the instrument, 
and as an additional security the bridge cannot be un- 
locked without first placing the signals at ‘‘ danger” 
in each direction. Exclusive of the land, the whole 
eost of the work has been about 80,000/. 

In connection with the construction of the bridge— 
which was undertaken as a scheme of the Caledonian 
Railway Company, the North British Railway Company 
also having running powers over it—commodious goods 
stations have been erected in Alloa by both com- 
panies, and various other improvements on the railway 
facilities of the town and district have been carried. 
The new route thrown open to the public marks an 
era in the railway development of the district, as 
hitherto the Caledonian Company have had but the 
most limited connectiva with Alloa. In the course of 
time, no doubt, the development will extend still 
further in an easterly direction towards the great 
coalmining centres of Fifeshire, and the opening of 
the new Tay Bridge will in all probability witness a 
stimulation of the passenger traffic with Fife, Dundee, 
and the North vid Alloa. In the mean time a very 
efficient service of trains has been instituted by both 
companies between Alloa and Edinburgh and Alloa 
and Glasgow, the time allowed for the express trains 
being in each case about an hour. 

The engineers for the bridge and other works were 
Messrs. Crouch and Hogg, Glasgow, Messrs. Watt and 
Wilson, of the same city, being the contractors, The 
ironwork was sublet to Messrs. P. and W. Maclellan, 
Glasgow, and the telegraphic arrangements were carried 
out by Mr. A. S. Dunn, telegraph engineer to the 
Caledonian Railway Company. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, September 30, Messrs. Russell and Co. 
launched from their Greenock shipbuilding yard the 
Natuna, a beautifully modelled iron sailing ship, of 1120 
tons register. She was built to the order of Messrs. Peter 
Denniston and Co., Glasgow, and measures 217 ft. by 
35 ft. by 21 ft. 3 in. After being launched, the new 
vessel was taken to Port-Glasgow to be fitted out for sea. 


From the Caledon Shipyard, Dundee, Mr. W. B. 
Thompson, on Saturday, the 3rd inst., launched an iron 
steam trawler, named the Lamberton, the owners being 
a Berwick-on-Tweed company. The vessel measures 
95 ft. by 19 ft. by 10 ft. 3in., and is being fitted by the 
builder with compound surface condensing engines of 45 
horse-power. She will also be fitted with the most ap- 
proved trawling appliances and with towing gear. 





NOTES FROM THE SOUTH-WEST. 
Cardiff Docks.—On Sunday a subsidence of land took 
place at the works of the Dumfries Dry Dock Company 
at Cardiff, which will cause a slight delay. Immediate 
measures were taken by the contractor to clear away the 
debris. 


Bristol and the Mediterranean.—The Bristol Chamber 
of Commerce has received communications from Messrs. 
Gooddy, Cripps, and Sons, of Bristol, London, and 
Liverpool, stating that arrangements have been made to 
run a monthly line of steamers, starting from Leghorn, 
and working alternately. First, the Italian coast, south 
of that port with Sicily, &c., and, if required, a port in 
Spain ; secondly, Genoa and the Spanish coast, Tarra- 
gona, Alicante, Denia, Gras, Almeria, &c., for the six 
winter months, with two or more steamers, as may be re- 
quired monthly, for the summer months, and bi-monthly 
for the winter months. The first steamer, the Styerven, 
screw steamer, left Leghorn on the 22nd of September, 
vid Tarragona and Denia, having a full cargo, and another 
steamer was to follow in a few days from the same port, 
vid Denia and Almeria. 


Water Supply of Merthyr.—Mr. Hill, a partner in the 
firm of engineers of which Mr. Bateman is the head, has 
visited the Neuadd reservoir, and it is understood that he 
considers that the capacity of the existing by-wash is 
wholly insufficient, and that it will have to be enlarged to 
more than double its present size. The reservoir was 
originally estimated to cost 36,000/., but an outlay of 
75,0007. was incurred before the work was completed. 


The ‘* Hecate.”—The Hecate, 4, turret ship, tender to 
the gunnery ship Cambridge, was taken outside Plymouth 
Breakwater, on Tuesday, for turret and target practice. 
The vessel was in charge of Captain Bosanquet, assisted 
by Lieutenant Finnis and other officers. About thirty- 
six rounds of powder (44 lb. each round) and 400 Ib. weight 
of projectile were fired from the 18-ton guns in the 
turrets. The trial was satisfactory, the whole of the dis- 
charges being fired in less than an hour and a half, and 








considering the heavy seas which were running, the 
practice at the target was considered good. On the com- 
pletion of the trials the Hecate returned to her moorings 
in the harbour. The machinery was in charge of the 
chief engineer of the ship (Mr. W. Rumble). 

Cornish Railways.—In connection with the North Corn- 
wall branch of a railway now being constructed from 
Halwill to Launceston, two iron girders 84 ft. long, and 
weighing about 18 tons each, have been lifted into posi- 
tion over the Great Western Railway at a point near 
Ridgegrove Bridge, about a quarter of a mile from Laun- 
ceston, by means of a derrick and by the aid of an engine 
from the Great Western Railway Company. The work 
was carried out under the direction of Mr. Masterton, 
the contractor’s engineer. Hundreds of spectators wit- 
nessed the undertaking, which occupied most of the day. 


The Dowlais Works.—Notices were put up on Saturday 
on every door in the Dowlais Works—both upper and 
lower—intimating that in four weeks time from that date 
all contracts existing between the Dowlais Iron Com- 
pany and their men would cease. The only men exempted 
from the influence of the notice were all ‘colliery 
employés.” 

The ‘* Hecla.”—The Hecla, 6, torpedo storeship, was re- 
commissioned at Keyham, on Thursday, by Captain 
Jeffreys, and was afterwards taken outside Plymouth 
breakwater for a preliminary trial of her machinery, the 
force of the wind being too great to admit of her making 
the runs at the measured mile. Captain Kelly, of the 
Indus, was in charge of the ship. The short trial made 
showed that a newly-fitted screw would materially add to 
the power and speed of the ship. Mr. Watson, chief 
engineer of the Northumberland, had charge of the 
engines, assisted by Mr. A. Wilson, chief engineer of 
the ship. Mr. Charles Rudd, chief engineer, watched 
the trial on behalf of the steam branch of the dockyard, 
and Mr. J. Black, assistant constructor, represented the 
constructive department. 

Cardifi.—The steam coal trade has shown little change. 
In the small coal trade there has been a slight alteration 
for the better. The patent fuel works are scarcely so 
actively employed as they have been for some time past. 
In the house coal trade orders are becoming more 
numerous. The iron ore market is generally unaltered. 
Last week’s clearances comprised 128,034 tons of coal, 
1180 tons of patent fuel, 279 tons of coke, and 1758 tons of 
iron ore. From Bilbao there arrived 1277 tons of iron 
ore, and 1110 tons came to hand from other sources. 


Swansea.—Last week's coal shipments amounted to 
20,661 tons. Patent fuel was exported to the extent of 
3370 tons. Theexports of tin plates have shown con- 
siderable activity during the last few days, 1710 tons 
having been forwarded to New York, 200 tons to Montreal, 
and 2100to Philadelphia and Baltimore. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Coalowners.—The South Yorkshire 
coalowners have resolved to advance the price of house- 
coal 1s. per ton. The miners are pressing for an increase 
of 15 per cent. in wages. Charles Cammell and Co. have 
announced their interim dividend after the rate of 5 per 
cent. per annum, being the same as at the corresponding 
period of last year. 


The Hull Dock Company and the Coasting Trade.—Fol- 
lowing the example of the owners of steamers engaged in 
the foreign trade, the owners, agents, and others interested 
in the coasting trade, have recently memorialised the 
Hull Dock Company with a view of securing a reduction 
in the charges on coasting vessels, so that those charges 
may more nearly approximate to the rates charged by the 
Hull and Barnsley Railway and Dock Company. It 
would seem however that there is at present no prospect 
of the coasting vessels obtaining the relief which they are 
seeking, and they must therefore either go on paying the 
high charges to which they are now subject or do as many 
— have done, take their vessels to the Alexandra 

Jock. 


The Demands of the Miners for the Increase in Wages.— 
The conference of miners at Nottinghamshire, where this 
district was heavily represented, has concluded its sittings 
at Nottingham. The following, amongst other resolu- 
tions, were ultimately carried : ‘‘That the representa- 
tives of each county and district) write to their colliery 
owners, asking for 15 per cent. advance on the present 
rate of wages immediately, and that this conference stand 
adjourned until the 15th day of October to hear reports 
of the results, and to decide upon the day when notice of 
cessation of labour shall be given if the advance is not 
conceded, and to enforce the same.” ‘* That the next 
conference be held at Manchester on the 15th day of 
October to further take into consideration the best means 
of limiting the output.” ‘‘ That this conference considers 
that, now it is agreed as to the ways and means of pro- 
ceeding to obtain the advance in wages, the delegates 
here present pledge themselves to carry out the com- 
mittee’s proposals, and to hold meetings in those isolated 
districts in each county which are never represented at 
conference.” ‘That every district of miners in the 
United Kingdom he invited to send delegates to the next 
conference.” ‘‘ That this conference, believing that any 
permanent improvement in the rate of wages in the coal 
trades mainly depends on the regulation of the output of 
coal, urges upon the men the strict necessity of agreeing 
to adopt as early as possible some stringent plan of re- 
striction of a uniform character, and that delegates to the 
Manchester conference come prepared to definitely deal 
with the subject.” 


The Yorkshire College and the Engineering Branch.— 
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The twelfth session of the Department of Science Tech. 
nology, and Arts, has opened this week. The whole on . 
of bnildings is available for the accommodation of the 
different branches, ,with the exception of that Fv 
to civil and mechanical engineering. The occupatior oe 
the beginning of the session must be confined to a pat 
paratively small part of the new and handsome block. 
which is to be set apart for the education of engineering 
students, inasmuch as the contractors have been unable 
to complete their work in time for the reopening of the 
college. Fortunately the accommodation which was ns 
vided in the main building last session for these nen 
will still be at their disposal until their laboratories 
and other rooms are completed. It is hoped that the new 
building will be quite ready and the machinery in place 
by the commencement of the second term, in January 
next. The engineering department of the Wesksann 
College will then, in all probability, be the first of its 
kind in the variety and completeness of its equipment, 
and in the perfection of all its appointments. : : 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Royal Exchange, Middlesbrough. There 
were only a few visitors from other commercial centres, 
and the attendance altogether was smaller than usual on 
such occasions. Contrary to the practice at other quarterly 
meetings held here, there were no exhibits whatever 
Nominally the prices of iron were the same as thoes 
quoted last week, No. 3 Cleveland pig being 32s. 64, per 
ton sellers, and 3d. less buyers. The tone of the market 
was undoubtedly weaker, and a few parcels changed 
hands at 32s. 44d. On the part of ironmakers there was 
more disposition to sell, but buyers taking into account 
the surroundings, and noting the continued depression in 
the manufactured iron trade, as well as the falling off in 
shipbuilding and the unsatisfactory state of the steel 
trade, only purchased in quantities barely sutticient to 
meet their immediate necessities. 

The Make and Disposal of Piy Tron in Cleveland.-—The 
Cleveland Ironmasters’ Association returns showing the 
make and disposal of pig iron in the North of England, 
were issued a few days ago. From these it appears that 
ot 156 blast furnaces in the district 96 have been in opera- 
tion, 60 being entirely idle. During the month of Sep. 
tember the total make of pig iron of all kinds amounted 
to 202,152 tons—a decrease of 4506 tons. The shipments 
of pig iron at Middlesbrough reached a total of 85,174itons, 
a decrease of 4577 tons. The stocks of pig iron are now 
very heavy, the total being 429,427 tons. ‘This is a decrease 
of 781 tons on the previous month, but as the shipping 
season is drawing to a close it is expected that the stocks 
will again rise. 

Engineering and Shipbuilding.—The engineering esta- 
blishments continue to be fairly well employed, but 
managers still complain of keen competition and low 
prices. In shipbuildingthere is a falling off in business, 
and some of the owners of shipyards are making arrange- 
ments for closing them for afew months. Very few orders 
are now coming to the north-east coast establishments, 
and as so many vessels are laid up owing to the unre- 
munerative freights, it is not expected that there will be 
any change for the better in shipbuilding till the spring of 
next year. 

The Steel Trade.—The steel trade is still far from being 
in a satisfactory condition. This week the great works of 
Bolckow, Vaughan, and Co., at Eston, are closed for want 
of specifications. Inthe midst of bad trade in this de- 
yartment, it is cheering to note that the North-Eastern 

ailway Company have distributed an order for 20,000 
tons of steel rails, giving portions to Bolckow, Vaughan, 
and Co., the North-Eastern Steel Company, Middles- 
brough, and the Darlington Iron and Steel Company, 
Darlington. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade, and prices are the same as those quoted 
last week. 


Tron MINERALS IN France.— The imports of iron 
minerals into France in the first half of this year amounted 
to 672,939 tons, as compared with 673,824 tons in the corre- 
sponding period of 1885. Spanish ironstone figured in 
this year’s imports for 284,142 tons. 


Nortu-East Coast Institution OF ENGINEERS AND 
SHIPBUILDERS.—On Wednesday, October 14, at7.45 p.m., 
the annual general meeting will be held in the lecture hall 
of the Literary and Philosophical Society, Newcastle- 
upon-Tyne, when the Council will present their report on 
the last session. The treasurer will also present the 
financial report. Mr. W. Boyd, President, will then 
deliver the inaugural address. The Council have arranged 
that the following papers be read and discussed during 
the session : November 11, in Sunderland, a paper upon 
‘Large Forgings for Marine Purposes,” by Mr. 
Cameron ; December 9, in Newcastle, a paper upon 
‘*Some Considerations regarding the Freeboard of Mer- 
chant Ships,” by Messrs. J. Mavor and T. Miller. 1886 : 
January 13, in Newcastle, a paper upon ‘* The Applica- 
tion of Hydraulic Pressure to the Driving of Machines, 
and the Transport of Materials in Works,” by Mr. R. H. 
Tweddell ; February 10, in Newcastle, a paper upon 
‘“* Salvage Steamers,” by Mr. Otto Ulstrom ; March 10, 
in Sunderland, a paper upon ‘“‘ Racing Yachts,” by 
Messrs. Long and Paton ; April 14, in Newcastle ; May 
12, in Newcastle, closing business meeting. 

















35! 








Oct. 9, 1885.] 


— 


_ MISCELLANEA, 


A Frencu syndicate has been formed with a view of 
opening up some rich silver and copper mines in Lower 
California 

There are five Clapp-Griffiths steel plants at present in 
course of erection in the United States, and negotiations 
are in progress for the construction of four others. 


A set of six boilers at the Solar Iron Works, Pittsburgh, 
exploded last week. Seventeen men and boys were 
jnjured—three fatally—and the mill was wrecked. 


The number of visitors to the International Inventions 
Exhibition for the week ending Saturday, October 3, was 
119,417 ; total since the opening, 3,099,634. 


This month the first section of the Panama Canal will 
be opened to its full breadth and depth. It will comprise 
a waterway from Colon to Tiger Hill, a distance of 12 kilo- 
metres. 

The directors of the Direct United States Cable Com- 
pany (Limited) announce an interim dividend of 3s. per 
share, being at the rate of 3 per cent. per annum for the 
quarter ending September 30. 


The directors of the Anglo-American Telegraph Com- 
pany recommend an interim dividend for the quarter 
ending September 30 of 5s. per cent. on the ordinary and 
10s. per cent. on the preference stock. 

The American Engineer states that Captain Eads has 
abandoned the idea of going to Brazil to survey the bars 
of the Rio Grande, and has returned the retainer of 
10,000 dols. paid him by the Brazilian Government. 


A canal for irrigating purposes is under construction in 
Northern Wyoming, which will cover over 100 miles of 
country. It is said to be the largest work of its kind in 
the United States. 

The Executive Committee of the (American) Master 
Car Builders’ Association have been conducting some 
car coupler trials at Pvuffalo, Twelve inventions have beer 
selected for further trials. 

The Chicago Railway Review states that six sheets of 
copper, believed to be the largest ever rolled, have re- 
cently been produced. Each one is 13 ft. 9 in. long, and 
9 ft. 7 in. wide. 


A committee has been organised at Portsmouth to report 
upon the present arrangement of booms and wire nettings 
supplied toships as a protection against the Whitehead 
torpedo. 


An important deputation waited on the Board of Works 
last week on the subject of the pollution of the River Lea, 
The main cause of this is said to be the effluent from the 
Tottenham Sewage Works. Property in Hackney and 
Clapton, it is said, is becoming more and more depreciated. 

A German official announcement states that the Im- 
perial ironclad corvette Augusta, which left Perim on the 
lst of June last, and has not since been heard of, must be 
given up for lost. The crew consisted of nine officers and 
214 men. 


The New York Mechanical Engineer states that on the 
elevated railways in New York a train stops on an average 
seven seconds to let off and take on passengers. The 
average duration of stoppage on the London Underground 
Railway is eighteen seconds, 

Cn Thursday, October 1, there was a soirée at Guy’s 
Hospital. The rooms were lighted by incandescent elec- 
tric lamps fitted by Messrs. Woodhouse and Rawson, and 
supplied with current by accumulators delivered the 
same day. A number of electrical lamps for surgical and 
dental purposes were exhibited by the same firm. 


On Saturday the session of the International Congress 
of Geologists which met in Berlin was brought to a close. 
The chief questions that engaged its attention referred to 
the subdivisions which it was necessary to determine 
with a view to the publication of the geological map of 
Europe. 

A member of the Wandsworth District Board of Works 
has drawn the attention of that body to the condition of 
the Albert Bridge. He asserts that portions of the iron 
cable which sustain the weight of the bridge show that 
internal oxidisation is going on, and the strands of the 
wire are snapping in every direction. It is desirable to 
know what are the facts. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended September 27 
amounted, on 15,218} miles, to 1,265,581/., and for the 
corresponding period of 1884, on 14,985 miles, to 
1,290,945/., an increase of 233} miles, or 1.5 per cent., and 
a decrease of 25,364/., or 1.9 per cent. 

The Society of Engineers held its first meeting for the 
session 1885-6 on Monday evening, Oct»ber 5, at the Town 
Hall, Caxton-street, Westminster, Mr. Charles Gandon, 
President, in the chair, when a paper was read by Mr. 
Charles J. Light on ‘* Opening Bridges on the Furness 
Railway.” 

The necessity for continuous observation of the com- 
pass errors in Her Majesty’s ships having now become 
more important than ever, in consequence of the almost 
universal introduction of iron or steel framing into naval 
construction, and the frequent placing of iron in irregular 
Masses near the compasses, the Admiralty have directed 
that a compass journal shall be kept in every ship. 

It is reported from Halifax that the recent abrogation 
of the Fisheries clauses reduced the value of the local ex- 
ports to the United States in the last quarter by 
314,000 dols. All parts of marivime provinces concerned 
in fishing show an equal decrease. The Dominion Govern- 
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ment is collecting statistics to form a{basis for its future 
action. 

The Builder states that since 1852 the sum of 76,000,000/. 
has been laid out in the rebuilding and embellishment of 
Paris. This includes 33,360,000/. spent on streets ; 
11,360,000/. on the Hétel de Ville, schools, churches, 
hospitals, municipal buildings, and markets ; 8,000,000/. 
on the four public parks; and 6,280,000/. on water con- 
duits and sewers. 


Last winter the corporation of Southampton sank two 
trial tube wells, each 12 in. in diameter, at Otterbourne. 
The result of the pumping trials was so satisfactory that 
they are now sinking a permanent oval shaft, and boring 
wells, which it is expected will “give °3,000,000 gallons a 
day. Messrs. Le Grand and Sutcliff, of Bunhill-row, are 
the contractors for the entire work. 

The half-yearly general meeting of the ill-starred Mil- 
ford Docks Company was held on Tuesday. About 
40,000/. more is required for finishing the engineering 
work, and this sum’it was hoped might be obtained. Out of 
the sum of 716,000/. shown as having been spent, one-half 
had been lost or wasted. It was not considered that the 
coasting traffic would be sufficient to pay a dividend, but 
there was the American traffic to fall back on. 

Another instalment towards the great work of blowing 
up the rock in Hell Gate was to have been made last 
Wednesday, but late advices say that the work is to be 
postponed. Forty-five thousand cartridges are laid, 
275,000 lb. of dynamite having been used. The rock 
covers a space of nine acres, and the cost up to the pre- 
sent has been over 3,000,000 dols. A channel 26 ft. deep 
at low water is to be made. 

The followimg are some of the papers read at the recent 
meeting of the American Asssociation for the Advance- 
ment of Science, viz. : ‘* On Stay-Bolts in Boilers, by Mr. 
L. S. Randolph; ‘‘On Accurate Standards,” by Mr. 
Stephen S. Haight ; ‘‘On the Lathe as an Instrument of 
Precision,” by Professor J. B. Webb; ‘‘ On Testing In- 
dicator Springs,” by Professor M. E. Cooley ; ‘‘Ona New 
Smoke Burner,” by the same author ; ‘‘ On Cylinder Con- 
densation,” by Professor R. H. Thurston. 


Messrs. O’Brien and Clarke, the contractors for the 
tunnel of the Croton Aqueduct into New York, recently 
offered a premium to the gang making the fastest record 
inamonth. The prize was won by a gang of twenty- 
four miners working in two divisions. They drilled and 
cleared 254 ft. of heading in a shaft 8 ft. high and 8 ft. 
across the base between July 15 and August 15. It is 
said that this rate of tunnelling through hard rock is un- 
precedented. 


The eastern track of the Canadian Pacific Railway has 
reached a point twenty-four miles west of the summit of 
Selkirk’s, and 2511 miles west of Montreal. The western 
track is being more rapidly laid, and has reached a point 
334 miles to the east of Port Moody, leaving then un- 
finished a gap of only fifty miles. It is said that the road 
will be opened for traffic next spring, but the railway 
officials are confident that the ends will be connected this 
month. 


The Master of the Company of Plumbers writes to the 
Times saying that the trade as a body ‘fully recognises 
and greatly deplores the fact that a large quantity of dis- 
honest plumbing work is done in London and elsewhere.” 
The company is endeavouring to give effect to a proposal 
that all plumbers should be registered, technical instruc- 
tion should be given, boards of examiners should be 
established, and inspectors of work done should be ap- 
pointed. 


The John Scott Legacy Medal has been given to Mr. 
C. J. H. Woodbury by the city of Philadelphia, in accor- 
dance with the recommendation of the Franklin Institute, 
for his electric testing system for securing safety in the 
use of electric lighting in mills, which was devised by Mr. 
Woodbury in connection with his work in charge of the 
inspection of electric lights for the Boston Fire Under- 
writers’ Union and for the Mill Mutual Insurance Com- 
panies. 


The Hero, 6, twin screw armour-plated turret ship and 
ram, 6200 tons, 6000 horse power, which will be launched 
at Chatham Dockyard on the 27th of October, is a power- 
ful ironclad of the Conqueror class, and will be armed 
with two 43-ton breechloading guns mounted in turret, 
and four 6 in. breech-loading guns mounted on the new 
Vavasseur carriages, together with a strong equipment of 
Gardner and Nordenfelt machine guns, and six 6-pounder 
Hotchkiss machine guns. She is plated with armour 
12 in. in thickness. 


The Malabar, troopship, has for some years past given 
considerable trouble to the engineers through the heating 
of the main bearings. The defect is believed to be owing 
to the shafting not being perfectly true, and the Admiralty 
have ordered the dockyard engineers to report upon the 
cost of providing new bearings. This, however, is only a 
temporary makeshift, as it is proposed to fit new engines 
and boilers at an expenditure of 50,0007. The engines 
will resemble those of the vertical type supplied to the 
Crocodile by Messrs. Humphrys, Tennant, and Co., but 
will have triple expansion. 

The quarterly meeting of tin-plate manufacturers of 
England and Wales was held at Swansea on Saturday 
afternoon. Thechairman stated that since the agreement 
had been entered into by the makers to restrict the make 
he had not heard of a single case of infraction. There 
were now in operation in Wales and Gloucestershire 79 
works, having 367 mills, and they had now 75 works, and 
354 mills, in the combination. There were only four 
works having 13 mills outside of it. It was resolved 


unanimously that ‘‘ whereas the present agreement will 
terminate on December 31, it is now decided that it be 








continued from December 31 to June 30 next on the basis 
of stopping the make one week ‘in six during the addi- 
tional half-year.” 


A series of gunnery experiments conducted on the ex- 
tensive land ranges at Lydd, terminated last week. The 
trials have been almost exclusively for siege purposes. 
Probably the principal of the trials undertaken have been 
those by which the effects of the detonation of blasting 
gelatine, or dynamite, have been tried against stockades of 
oak and railway metal. The explosive was brought direct 
from Nobel’s establishment at Glasgow. Its detonation was 
effected by means of electricity. The trials would, how- 
ever, tend to show that its use is not likely to supersede 
that of gun-cotton, owing to its being found of a less re- 
liable nature, and it is quite certain that blasting gelatine, 
in its present condition of manufacture, is not suitable for 
firing from rifled ordnance. 


The number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade 
during the month of September, 1885, and the number of 
lives lost, are as follow : 


Number. Tonnage. Lives Lost. 








Description. 
Sailing ... aa 54 15,089 94 
Steam ... 20 8 3,842 16 
Total 62 18,931 110 


Many of the reports received in September relate to 
casualties which occurred in previous months. 

At a recent meeting of the Academie des Sciences, M. 
de Boutarel, in an essay upon ‘‘ Paper and the Industries 
connected with it,” quoted some remarkable statistics as 
to the rapid increase in the quantity of pens, paper, &c., 
which are manufactured in Europe and the United States 
alone. M. de Boutarel says that the manufacture of paper 
alone, in the United States, now amounts to 500,000 tons 
per annum, and that it is just double this figure in Europe, 
the value of the straw, rags, and other materials used in 
the manufacture of the paper being about 20,000,000/. 
The estimated value of these 1,500,000 tons of paper when 
manufactured is 40,000,000/. ; the note-paper being calcu- 
lated at 120,000 tons, worth 6,400,000/. M. de Boutarel 
estimates the value of the steel pens menufactured an- 
nually at 800,000/. 


The largest fuel economiser in the world was shipped 
last week by the Cephalonia to America by Messrs. Arthur 
Lowcock, Limited, of Shrewsbury, and 69, Lombard- 
street, E.C. It is made up of 3120 pipes each 10 ft. 6 in. 
long, the whole with the gearing, scrapers, and other 
parts weighing 400 tons, while the total length of the 
piping is about 32,000 ft. Some idea of the enormous size 
of the machine may be gathered from the fact that to 
convey it from Shrewsbury to Liverpool required four 
special trains consisting of 200 trucks, which measured 
altogether 1300 yards. The economiser is consigned to 
Messrs. Henry W. Peabody and Co., of Boston and New 
York, and is intended to feed two large ranges of boilers 
forthe Merrimac Manufacturing Company, of Lowell, 
Mass., U.S. 


The Times gives some details of experiments made by 
firing shells of gun-cotton at targets shaped to represent 
the unarmoured portions of ships of war in order to test 
the effects of the bursting of gun cotton upon similar 
structures. The shells were fired from an 8-in. breech- 
loading 12-ton gun, and it is understood that some impor- 
tant results were obtained. <A third high explosive, the 
invention of a German officer, has been subjected to some 
severe tests. It is known as ‘‘ metadimitrobenzole” and 
was supplied from Grimson’s well-known works. The 
material, which is fired in shell, consists of two ingredients, 
which, separated, are non-explosive, but when combined, 
as on the firing of a gun, form one of the most powerful 
explosives known. The experiments have been conducted 
by Captain Acland, R.A. 


An application of electrical power to the automatic 
winding of clocks has been invented by Mr. C. H. Pond, 
an American. The operation is performed every hour by 
means of a small] electromotor, which is fixed at the base 
of the clockwork and is connected with a small open cir- 
cuit battery placed within the clock-case. The clock is 
driven through a small flat-coiled spring, to which a slight 
initial tension is given when the clock is made, and which 
is kept at a uniform tension and acts directly on the hour 
wheel. This wheel, each hour of its revolution, switches 
the electric current through the motor, which revolves 
rapidly for six seconds and imparts a rotary motion to 
the barrel on the centre arbor containing the clock 
spring. One revolution of this barrel puts the spring 
sufficiently in tension for running the clock one hour, at 
the end of which period the motor is again automatically 
started and the operation of winding up repeated, the 
battery resting during the interval. 








ANTWERP.—The completion of new quays at Antwerp 
marks an epoch in the commercial history of that port. 
The new quays are situated on the right bank of the 
Scheldt and are over two miles in length. They were 
constructed partly at the expense of the State, and cost 
over 4,000,000/. The chief engineer was M. Loisseau. 





IncomME Tax.—The Commissioners of Inland Revenue 
give notice that under the Act of last session, all bodies, 
whether corporate or non-corporate, are required to 
pay a duty of 5 per cent. upon their income derived 
from real or personal property. Persons failing to send 
in particulars for assessment to Somerset House before 
December 1st render themselves liable to a penalty. 
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JURY AWARDS. 
THE motives that induce inventors, manufac- 
turers, agents, and other industrials to devote 
much time, money, and energy upon public exhibi- 
tions, are reputation and profit. The advantages 
that the organisers of exhibitions hold out to those 
upon whose co-operation they depend for the 
success of their scheme, are the temporary benefit 
of bringing exhibits under the notice of a greater or 
lesser number of possible customers, and the per- 
manent benefit supposed to accrue from official in- 





dorsement in one form or another, of such exhibits 
as may possess especial’ merit. The whole process 
is a method of advertising, inaugurated on a large 
scale in 1851, and multiplied beyond all anticipa- 
tion, and as some think beyond all reason, since 
then, and especially of late years. Both promoters 
and exhibitors are mutually dependent ; the former 
provide accommodation and secure the public 
support, the latter supply the attractions which 
shall secure a large attendance of visitors, and 
recoup, with profit if possible, the outlay of the 
speculators. A large number of exhibitors are 
satisfied with this arrangement, but many find 
themselves at the end of an exhibition but ill repaid 
for the time and money they have devoted. Toa 
certain extent, this latter class have not any reason 
to complain; they enter upon the matter as 
upon any other speculation, and have to abide 
the consequences. But in one respect at least 
exhibitors are placed at a disadvantage. When 
a responsible body of men organise an ex- 
hibition and guarantee sufficient attractions to 
secure the support of a large number of visitors, 
manufacturers are almost of necessity compelled to 
participate. Such participation involves trouble and 
expense with a somewhat uncertain result, but the 
exigencies of trade competition are too severe to 
allow those engaged in business to be absent. This 
condition did not exist in the time when indus- 
trial exhibitions were not so numerous as they are 
to-day ; on the contrary, such occasions were looked 
forward to as the best means of bringing purchaser 
and manufacturer together, and at the same time 
of gathering information on industrial progress. 
For the last few years, however, exhibitions at 
home and abroad have been almost ceaseless, and 
it becomes practically impossible for manufacturers 
to take a part in all. Indeed, indications are not 
wanting, both on the part of the public and of the 
manufacturers, that these undertakings have been 
overdone, and that on the large scale, at all events, 
they will not for some time to come, receive adequate 
support. Even sectional exhibitions, which com- 
bine a short period of life, with a limited scope, 
have not obtained the full measure of success that 
might have been expected, and the energy that has 
been shown in this direction at the Agricultural 
Hall, the Crystal Palace, and elsewhere, has lan- 
guished for lack of support. 

Besides the prospect offered to the exhibitor of a 
probable profit to be derived from taking part in 
an exhibition, it has become an almost universal 
custom on the part of promoters to hold out the 
somewhat tempting inducement of diplomas, medals, 
or other awards, which are distributed amongst 
those whose exhibits possess special merits. This 
practice, with all the good and evil that results 
from it, dates back to the first great World’s Fair 
of 1851, and since that time the trophies of medals 
that record the triumphs of successful exhibitors in 
all parts of the world, have been ever on the increase. 
But the force of these testimonials is to agreatextent 
lost in their numbers, while the manner in which 
they are, as arule, distributed, causes wide-spread 
dissatisfaction, for which it appears to us there is 
often a solid reason. There can be no doubt that 
in most instances the responsible executive of an 
exhibition do their utmost to secure thorough and 
impartial information, on which the distribution of 
awards ismade. But the work is beset with so many 
difficulties, and the task of pleasing every one is so 
evidently impossible, that the responsibility of an 
executive would be reduced toa very large degree 
if, on any future occasion, the decision was boldly 
made and acted upon, that no awards of any kind 
should be made. Endless jealousies and misunder- 
standings would thereby be checked, a certain 
amount of injustice would be avoided, and every 
exhibitor would stand on his own merits, with the 
public as his jury. 

Such a course would be wholly unnecessary, if the 
wisdom and justice of the awards made, were always 
beyond doubt, and in such a case, the arduous 
labours of the various bodies that devote themselves 
to the labour of inspection and distributing awards, 
would bear good fruit. But this is probably beyond 
the range of possibility, especially when the exhibi- 
tion is ona large scale like the Inventions. The quali- 
fications of an efficient juryman are of themselves 
almost unattainable. To fill such a position he 
must be intimately acquainted with the theory and 
practice of at least one branch of the subjects in- 
cluded in the section he has to examine ; he must be 
wholly free from trade interests and personal pre- 
judices ; he must not be too theoretical nor solely 





practical, and he must be a good judge of human 
nature, that he may discount the too forcible claims 
of some eloquent exhibitors, and set a premium 
upon the more feeble explanations of others. To 
find half a dozen such judges for any field of 
industry would be difficult, and to find suffi- 
cient to form a working jury for all the 
numerous sections comprised in any large exhibi- 
tion, is absolutely impossible. The juries selected 
for the work at the Inventions were, we are sure, 
chosen with care and good judgment, but it is not 
the least reflection upon those gentlemen to say that 
they did not all come up to the standard of efficiency 
we have indicated above. Again, the labours im- 
posed upon the juries who have recently finished 
their work, were of a very arduous character. In 
many cases they devoted three days a week fora 
couple of months to their very thankless task ; it is 
unnecessary to say that their heavy labours were 
gratuitous, and did not even earn the thanks of the 
exhibitors, excepting, of course, of those to whom 
the highest awards were given. It is difticult to see 
who has benefitted by all this work. Not the public, 
since no reports are to be printed, and so the in- 
formation gathered will remain unproductive ; not 
the exhibitors, most of whom are wholly dissatisfied, 
and afew with good reason. It is true the gold 
medallists will have another first award to advertise, 
but now-a-days they can gain but Little from a dis- 
tinction that has become so popularised. Possibly 
the members of the juries may be the gainers in 
having obtained, by prolonged and careful examina- 
tion and comparison of different exhibits, an inti- 
mate knowledge of novel detail, and a compre- 
hensive acquaintance with current practice, but 
this is purchased with a considerable expenditure 
of valuable time and actual labour, which would 
deter most persons we imagine, from repeating their 
experience. In the case of the Inventions—and the 
the same thing applies to most other exhibitions— 
the result of the jury work has been ludicrously 
disproportioned to the energy expended, consisting 
simply, as it does, in the distribution of a certain 
number of awards of different standards of merit, 
|for the most part, of course, with perfect justice, 
but, in some instances, with doubtful judgment. 
And, as we have said, such decisions create a large 
amount of dissatisfaction among those exhibitors 
who have received recognitions of inferior value. 
We are not going to discuss where exhibitors have 
real ground for complaint, but we may point out 
that while the award of a gold medal carries but 
| little weight with it at the present time, the allot- 
|ment of a silver medal may be a distinct injury to 
the recipient. For example, in the case of two rival 
|pump makers, whose machinery is practically of 
}equal merit and commercial value. It is quite easy 
|to imagine that some special feature in detail, or 
| even the superior ability of one of these exhibitors in 
| talking to the jury, may secure for him a gold medal, 
| while a silver one falls to the lot of his competitor, 
who thus suffers a certain damage. For though the 
gold medal may not be of much service, the verdict 
of the jury is, and the verdict in such a case as we 
have assumed, implies decided inferiority in the 
pumps of the silver medallist, which may fairly be 
made use of by his competitor in advertising his 
goods. So keenly is this damaging effect of jury 
awards felt by exhibitors, that a large exhibition is 
rarely held without some medals being returned, 
as the only means by which malcontents can give 
expression to their opinion, and save themselves 
from subsequent injury. 

Upon the whole we think that exhibition jury work, 
except in special cases, as where commercial interests 
are not involved, does more harm than good, and that 
exhibitors should be left to settle the actual merits 
of the objects they show, with the public, who after 
all have long since ceased to be deeply impressed 
with the cases full of medals and diplomas that are 
to be seen on almost every stand. Certainly there 
are many manufacturers whose standing is so high, 
and the merits of whose production is so well 
known, that they resent the idea of submitting 
any explanation to a jury. Such manufacturers 
should at all events reserve to themselves the 
right of not entering into competition before 
they consent to take part in an exhibition, and 
leave the scramble for awards to others less 
favourably known than themselves. But we believe 
the exhibition jury system is bound to pass away, 
and will fall more and more into disfavour with 
each succeeding exhibition. Perhaps it is not too 
much to say that exhibitions themselves will also 
fall into discredit unless some means be adopted for 
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diminishing their frequency and regulating their 
organisation. However eager the rush may be for 
space whenever a new exhibition scheme is 
announced, manufacturers dread the trouble and 
expense involved, though they may feel obliged to 
incur these from the pressure of competition. The 
question is worth debating whether those persons 
upon whom, as exhibitors, the prime element of 
success or failure depends, should not have an 
active voice in considering when an exhibition is 
likely to be useful, and how it should be organised 
so as to insure the greatest benefit to the producer 
and the consumer, to the exhibitors and the public. 








THE METROPOLITAN WATER SUPPLY. 

Every one knows that chemical analysis does 
not provide an altogether satisfactory test of the 
purity of drinking water. The micro-organisms, 
which are believed to be the source of typhoid 
fever, scarlatina, cholera, and many other diseases, 
elude the chemist’s research, and other methods 
of investigation are required to take note of the 
abundant life which is carried on in every drop of 
water delivered to our houses. A new bacterio- 
logical test has been devised by Dr. R. Koch, and 
is now being practised in this country by Mr. 
Gustav Bischof, who has just returned from a 
iengthened visit to Dr. Koch’s laboratory. Accord- 
ing to this system a detinite determination is made 
of the number of germs in a given quantity of 
water, and this number is taken as a measure of 
the purity. The test does not differentiate, at 
least not very definitely, between one kind of 
bacterium and another ; all that it professes to pro- 
vide is a knowledge of the comparative abundance 
of life in the samples of water, the inference, of 
course, being that the fewer the organisms the less 
the chance of these being any of the more dan- 
gerous types. Mr. Bischof proposes to make re- 
gular tests of the water supplied to the metropolis, 
and by comparing the results he obtains with those 
of the official examiner, it will be possible to judge 
how far the two systems of procedure give equiva- 
lent results. We publish below in a tabular form 
the figures of the first of this series of investiga- 
tions, and month by month we shall continue the 
series. 
Table of Results of Tests of the Metropolitan Water 

Supply during September, 1885, 
By Dr. Kocu’s Method. 

Colonies per 

1 Cubic 
; Centimetre. 


re) 








Date and Place of 


Companies. Collection. tb 
| 3 a6 
si 
= = 
Thames. deg. 
( Sept.21, cabrank, | 
Chelsea B Horse Guards, -| 15 3 35 
( Whitehall ) 
, . ( Sept. 22, cab rank ) 
West Middlesex 1 pa ep ‘ y| i4 0 20 
J se ( Sept. 21, cab rank, 
— and } | St. George’s Church, I 15 a 35 
P ) Borough ) 
Sept. 22, cab rank, ) 
Grand Junction Uxbridge-road, near -| 14 0 23 
Marble Arch ) 
(Sept. 21, cab rank, ) 
Lambeth Westminster Bridge- 15 1 45 
road 
Lea. 
( Sept. 10, service pipe, \ 
New River 4, Hart-street, 1 13 
q Bloomsbury ) 
( Sept. 22, Fire Brigade ) 
East London - Station, Commercial- -| 16 5 c4 
road. ) 
Deep Wells. 
(September 22, Green- 
Kent wich Police Station, 13 0 30 


( Blackheath-road ) 


Nore.—In estimating the figures given in the last column, it 
may be stated that Dr. Koch considers a sample of potable water 
“*very good,” if it contains a hundred colonies per cubic centi- 
metre. That those companies, which derive their supply more or 
less from deep wells, do not more yreatly excel in purity those 
pumping from the Thames and Lea, appears to be due to the high 
degree of purity attained by thcse other companies. Small 
differences should be disregarded. 
Gustav Biscuor, F.T.C., F.C.S. 

4, Hart-street, W.C., September 29, 1885. 


It will no doubt be interesting to our readers to 
learn how the number of germs in a sample of 
water is arrived at. Minute care is exercised to 
prevent the water receiving during the time of its 
manipvlation any germs, in addition to those which 
it already contains. It is received from the water 











ther with the air within it, to a temperature of 150 
deg. to 180 deg. Centigrade for an hour, its orifice 
being plugged with cotton wool, which has the capa- 
city of allowing the passage of air, but of entirely 
arresting the germs which it may contain. All the 
organic particles being thus deprived of life, the 
vessel is taken to the tap, the plug removed, the 
water runin, and the plug replaced. The vessel 
is then carried back to the laboratory without wet- 
ting the wool plug. One cubic centimetre (the 
standard quantity) of this water is submitted to the 
test, which consists in planting the germs in a bed 
of nutritive gelatine in which they cannot move, 
but which will cause them to increase until they 
attain a size when they are apparent to the naked 
eye. This gelatine, which is formed of an extract of 
beef, gelatine, peptone, and salt, is sterilised by 
the heat of steam, and kept in test tubes plugged 
with wool, the fact of its remaining in good condi- 
tion being evidence that it contains no living or- 


mixed intimately with the standard amount of 
water ; the two are then spread over a sheet of 





| instantly solidifies, each organism being imprisoned 
| by itself and firmly fixed in a position apart from 
| its fellows. The glass plate is then kept in a mois- 
tened atmosphere under a glass dish for three days 
at a moderate temperature, during which time each 
germ increases until it becomes a “colony.” The 
colonies can be counted ; if they are few, the whole 
| plate may be included in their enumeration, while 
jif very numerous a unit area may be examined, and 
| the number obtained be multiplied by the number 
| of unit areas in the plate. The number of lique- 
|fying colonies are counted separately ; these are 
probably due to micro-organisms which are in con- 
nection with putrefactive changes. Colonies show 
differences, visible to the naked eye, in their colour, 
their mode of development, liquefaction of the 
gelatine, formation of gases, &c., and can be 
examined separately by removal to a microscopic 
slide. 
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OF A SHALLOW WATER 
CABLE. 

AN era is this year marked in submarine tele- 
graphy. A cable, carefully laid in shallow water 
}at the muddy bottom of the Persian Gulf, has at 
|last given up the ghost, although it was watched 
| over with skill, zeal, and energy during its lifetime, 
}and every precaution was taken, in the form of 
| accurate testing during its birth at North Woolwich 
land during its submergence by the military and 
|naval officers, civil engineers, and electricians who 
| preside over its fortunes. After a life of twenty 
| years it is now so dilapidated that the attempt to 
| raise it resembles nothing so much as an endeavour 
‘to pick up well-boiled macaroni from a height of, 
|say, 50 ft. We allude to the cable known amongst 
| submarine telegraph engineers as the 1864 Persian 
| Gulf cable, which is about to be renewed on sucha 
| wholesale scale that its life is practically determined 
| at twenty-one years. 

In case some of our readers may not be posted 
|up in the history of submarine telegraphy we will 
| place them aw courant with the circumstances. In 
| 1860 (or thereabouts) Government began to feel the 
|importance of telegraphic communication with 
|India. It was finally proposed and agreed on that 
|a land line should be constructed from Constan- 
| tinople through Bagdad to Fao, a small village in 
| Turkish Arabia at the head of the Persian Gulf on 
ithe River Shat-el-Arab (river of the Arabs), which 
| carries into the Persian Gulf the ccmbined waters 
| of the Euphrates and Tigris. The line was sup- 
| posed to be constructed by the Turks, but the stores 
|were supplied by the English Government. An 
| English ofticer of artillery took charge of the work, 
| but the apathy and opposition of the Turkish ofticials 

drove him from the post, and the work was continued 
| by the Turks with the aid of two of the artillery 
| ofticer’s staff-sergeants of the Royal Engineers. 

| The complete scheme was to connect the land 
| line from Constantinople with a cable to be laid 
| from Fao to Bushire (in Persia), thence to Mussen- 
|dom on the Arabian coast. Then on to Guador on 
the Mekran coast, and from thence to Kurrachee, 
in Scind, where the western terminations of the 
Indian Government lines converge. As_ the 
portion between Bagdad and Fao runs through 
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|a district inhabited by wild Arabs, scarcely under 
|the control of the Turkish Government (as a 


main in a glass vessel which has been subject, toge- | matter of fact after the Persian Gulf cable was 


ganisms itself. A quantity of it is melted by heat and | 


glass which rests upon an ice bath, and the mixture | 
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laid the line could not be opened because of these 
splendid wild Arabs), an alternative line was ar. 
ranged running from Bagdad to Teheran (in Persia) 
jand from thence down to Bushire, 


Sir Frederick 
Goldsmid tells in his ‘‘ Telegraph and Travel” an 
amusing anecdote about this line. The froutier 
| was so undefined that no less than seventeen miles 
| was in dispute. Now the stores supplied from our 
| Government to the Turkish Government differed 
|from those supplied to the Persian Government, 
|The former had wooden poles, the latter Siemens’ 
iron poles. “The Persian Government, in their 
| jealous hatred of the Turks, feared that if wooden 
| poleswere erected across the disputed—most likely 
| barren, uninteresting, and worthless—land, the 
| wooden poles would prove to posterity that the 
| territory was Turkish, and, on the other hand, the 
Turks in a similar manner, had a childish fear of 
| Siemens iron poles. Sir Frederick Goldsmid cut 
| the Gordian knot ; for seventeen miles he put up 
alternate wooden poles and Siemens’ poles. There 
| Was an ingenuity about this transaction which ought 
|to rank Sir Frederick as a high diplomatist. 
| The general line being thus schemed was soon ecar- 
ried out. In 1863 Lieut.-Colonel Patrick Stewart, 
| R.E., who had distinguished himself during the 
| mutiny by keeping the telegraph always up to head 
quarters, in carrying out which work he was often 
erecting poles under round shottire, was entrusted by 
the Indian Government to take all the steps neces- 
sary for laying the 1300 miles of cable from Kurra- 
chee to Fao, touching at Guador, Mussendom, and 
Fao. Colonel Stewart engaged Sir C. Bright and 
Mr. Latimer Clark (then in partnership) asengineers 
for the work. There was no general contract. 
The gutta-percha covered copper wire was purchased 
| by Government from the Gutta-Percha Company, 
since merged with the tirm of Glass and Elliot into 
the company styled the ‘* Telegraph Construction 
and Maintenance Company.”” The core thus supplied 
was sent mile by mile tothe late Mr. W. T. Henley’s 
works at North Woolwich, where it was served with 
wet hemp, and then sheathed with galvanised iron 
| wire further protected by Clark’s method, viz., two 
servings of hemp yarns laid in reverse directions with 
| layers of pitch, tar, and silica applied next the wire 
} armour, between the coatings of yarn, and also out- 
side all. The core was carefully tested at the Gutta- 
Percha Company's works, Wharf-road, on the part 
of Sir C. Bright and Mr. Clark by the late Mr. J.C. 
Laws, than whom a more practical, accurate, and 
painstaking electrician never existed. The testing 
at Mr. Henley’s works was of a less accurate descrip- 
tion ; this, together with the general superintend- 
ence of the manufacture, and the fitting up of the 
ships, was carried on by Mr. F. C. Webb, assisted 
by Mr. Alfred Brasher, Mr. Woods, Mr. Donovan, 
Mr. Alexander, and several other members 
Messrs. Bright and Clark’s staff. 
The cable thus carefully manufactured was 
shipped on board five large sailing ships vid the 
Cape of Good Hope, for there was no Suez Canal 
then. The vessels were the Tweed (formerly the 
Punjaub, paddle-wheel frigate of the Indian Navy), 
the Assaye (formerly also a paddle-wheel frigate of 
the Indian Navy), the Marion Moore, the Kirk- 
ham (an iron ship), and the unfortunate Cospatrick, 
which was afterwards the scene of a fearful 
catastrophe, as she was burnt on her way to New 
Zealand with emigrants, only about three escaping. 
|A steamship called the Charente was purchased 
| by Government, and altered at an expense of 
13,0001. to suit the climate and the work. She 
was rechristened the Amber Witch, and was then 
| fitted with cable tanks, bow and stern sheaves, 
| paying-out gear, and picking-up gear. 
| The ships with the cable left the Thames at various 
| dates towards the latter end of 1863, and the statt 
jall left in the middle of November of the same 
|year. The cable machinery was nearly all stowed 
| below, and on the arrival of the ships at Bombay they 
| were, with the full assistance of all the resources of 
| Bombay Dockyard, quickly refitted with their cable- 
| laying gear, and towed up the Gulf by the old Indian 
| Navy paddle frigates Zenobia and Semiramis, the 
| Coromandel, screw steamer, acting as head-quarter 
iship. The whole of the cable was successfully laid, 
| this being the only instance where, on a large scale, 
| cable has been laid from sailing ships in tow. 
In order to provide for the maintenance of the 
|line, Mr. F. C. Webb, M.I.C.E., and senior of Sir 
| Charles Bright and Mr. Latimer Clark’s engincer- 
| ing staff, was finally engaged by Government to re- 
main out one year to lay some of the shore ends, to 
organise the permanent staff and teach them the 
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sarious operations connected with the repair of the 
cable, and to design suitable premises for the 
storage of spare and recovered cable, a work which 
was ‘afterwards ably carried out by Lieutenant 
Merewether, R.K. Lieutenant Stiffe, I.N., who 
commanded the Amberwitch during Mr. F. C. 
Webb’s year of service, succeeded him in engineer- 
ing charge of the line, assisted by Mr. Hirz, elec- 
trician. 

The cable often broke down from various causes, 
but was always promptly repaired. Then the re- 
pairing ship Amberwitch broke down and was 
replaced by the Patrick Stewart, Lieutenant Stiffe 
coming home to superintend the new ship and her 
fittings. Then Lieutenant Stiffe resigned, and the 
work of maintenance fell into the hands of Sir 
Henry Mance, C.1.E. (the renowned inventor of the 
heliograph and of several ingenious electrical tests). 
The cable has had its life. To detail all the break- 
downs that occurred during its twenty-one years of 
existence, through rocky ground and various other 
causes, would be beyond the limitsof our space. 
Suflice it to say that the cable, in spite of all the 
careful nursing it has had, has run its course, and 
now 913 miles are about to leave the Thames in 
the s.s. Dacia and International to replace the por- 
tion between Ras Jask and Bushire. The new 
cable has been manufactured by the India-Rubber, 
Gutta-Percha, and Telegraph Works Company. 
The electrical tests during manufacture have been 
entrusted by the Indian Government to Messrs. 
Latimer Clark, Forde, and Taylor, and Mr. F. C. 
Webb has been consulted as to the machinery, 
the distribution of the cable, and the list of stores. 

The ships left the Thames on the 7th of 
October. The whole expedition is under the charge 
of Lieut.-Colonel J. U. Bateman-Champain, R.E., 
the Director-in-Chief of Her Majesty’s Indo-Euro- 
pean Telegraph Department, which department 
embraces the superintendence of all the lines 
through Persia, besides the 1300 miles of cable in 
the Persian Gulf and a duplicate line from Ras 
Jask to Bushire, laid in 1869. 

Sir Henry Mance, C.I.E , the engineer and elec- 
trician to the Persian Gulf cable, has been assisting 
at the general supervision of the work, and will 
accompany the expedition as second in command. 





MISCELLANEOUS EXHIBITS AT THE 
INVENTIONS EXHIBITION.—No. IV. 
Is an Exhibition of such wide scope, and contain- 

ing so many and diverse subjects, as that now being 
held at South Kensington, the part of our descrip- 
tion which has to be included under the heading of 
‘¢ Miscellaneous Exhibits” is necessarily somewhat 
voluminous, more especially as the classification 
under different headings, adopted by the Exhibi- 
tion officials, is in many cases marked by an origi- 
nality of arrangement and departure from conven- 
tional ideas that we have not always the boldness to 
follow. 

In the West Gallery, in the department devoted 
to ‘* Machine Tools,” Messrs. J. and E. Hall show 
a model of a continuous passenger lift or cyclic 
elevator, and also single blast diaphragm blowers. 
The latter consist of a vertical sheet-iron cylinder, 
which has a horizontal partition in the middle 
dividing it into two equal parts. In this partition 
are the clapper valves, which open upwards. A 
vertical hollow rod is fixed in the centre of the par- 
tition and forms a guide for the pistons. The latter 
are respectively above and below the horizontal par- 
tition, lying in planes parallel with it. They are 
somewhat smaller in diameter than the inner cir- 
cumference of the cylinder, and are attached to it 
by an annulus of flexible material, which it is said is 
more flexible and durable than leather, will neither 
rot nor crack, and is not subject to destruction from 
rats, cockroaches, or other vermin. The piston 
and its attachment thus form a flexible diaphragm, 
which can rise and fall through a short distance. 
The discharge nozzle leads from the upper part of 
the cylinder above the partition. When the ma- 
chine is at work, as the lower diaphragm is raised, 
air, which has been admitted on the downstroke 
through valves in the diaphragm, is driven into the 
upper division of the cylinder, some of it passing 
away through the nozzle and the rest raising the 
upper diaphragm. Whilst the lower piston is 
descending the clack valves in the partition are 
closed and the draught is continued by the upper 
diaphragm descending ; thus driving out through 
the nozzle the air left in the upper chamber, and 





giving a continuous blast. The diaphragms are 
arranged in such a way that they can be readily 
taken out and replaced. The quadruple blower of 
this type is made for smiths’ shops, where a heavy 
blast is occasionally required for large work. It is 
formed by two of the double-blast blowers being 
placed one at each each end of a vertical cylinder. 
These deliver beneath a storage diaphragm placed 
between the two in the middle of the cylinder, and 
the two diaphragms can be worked either together 





| 


passes out on the front side, and here a grooved 
pulley is keyed on, which has a hand rope passing 
over it. Running on this screw is a nut suitably 
guided, and this, when the hand rope pulley is 
turned, causes a block to come up to grip the turns 
of rope between it and the sheaves, thus preventing 
the weight from lowering. In this case it will be 
seen the brake has to be put on by hand. 

On an adjoining stand Messrs. John Barker and 
Sons, of Oldham, show their patent self-landing 


or separately. On the same stand are several forges | and self-delivering hoist. This we illustrated and de- 
fitted with these bellows; one, which is called the | scribed on page 389 of our twenty-first volume, since 
‘‘ Clyde Rivetter,” has been especially designed for | which a large number have been put in operation. 


boilermakers and ship and bridge builders. 


It is | The special feature of the hoist is that it not only 


of circular form, and the bellows are worked by a| lifts the goods, but traverses them inwards and 


pedal. 
In another part of the Exhibition, i.e., the South 
Gallery, Messrs. Hall exhibit examples, both solid 


and split, of a new type of wrought-iron pulley | 


they have introduced known as the compound 
arm pulley. The rim i 
thin iron to which the arms are secured, whilst 
the ends of the arms which are turned over add 


also to the rigidity of the structure. The arms 


are composed of several pieces of iron rivetted | 


together, so arranged as to give greater strength as 
they approach the boss, so as to offer greater re- 
sistance to lateral motion at that part where the 
leverage is greatest. 
the edges of the supporting rings are ground true 
before being put together, and the pulleys are 
afterwards finished by grinding on their faces and 
edges. 
the face, and from 10 in. to 72 in. in diameter as a 


regular thing, but can of course be constructed of | 


any size. 

In another part of the Great South Gallery, 
Messrs. George Elliot and Co., of 23, Great George- 
street, Westminster, and Bute Docks, Cardiff, ex- 
hibit some fine specimens of their patent locked 
steel wire ropes. This article is made in two forms, 


the ‘locked coil wire rope” and the ‘‘ locked | 
In the former the wires are | 
not twisted into strands as in ordinary rope, but| 
The | 
wires are drawn of such section, that when coiled | 


standard wire rope.” 
are coiled in layers outside a central core. 


together they lock into each other, so that each 
layer or annular skin forms an independent tube in 
itself, and will hold together independently of the 
other layers. The outside of the rope is quite 
smooth, indeed some samples shown in the Exhibi- 
tion have been turned in the lathe. 

We have said that each layer of wire will hold to- 


gether independently of the others in the locked | 


coil wire rope. As instance of this, the outer series 
of wires are shown separately, forming in fact a 
water-tight tube consisting of the locked wires, 
which, however, are simply coiled side by side, and 
not twisted over each other. In this form the tube 
is used forcontaining the soft core and wires for 
electric cables. 

In the machine tool department Messrs. Shalwell 
and Moore’s self-sustaining blocks are shown by the 


H.P. Horse Nail Company, of Wandsworth-road. | 


The principle by which the weight is sustained is 
shown as applied to sheave blocks and pulley blocks. 


In the latter the hand chain runs over a grooved | 


pulley, on the pin of which is a small pinion which 
gears into an internally toothed wheel, and on the 
centre of this is the chain wheel over which the 
lifting chain passes. Above the grooved pulley of 
the hand chain and acting on its cuter rim, there is 
a brake whenever the load is on the lifting chain 
unless a lever provided for the purpose is brought 
into play. The pin of the hand chain pulley is 
suspended from the hook which holds the whole 
apparatus by means of two links. 
the load, acting on the pinion, carries the centre of 
the hand chain pulley out of the same vertical plane 
as the centre of the wheel which carries the load, 
and thus brings the former in contact with the 
brake, and the load is then suspended in any re- 
quired position. 
lever referred to is brought into play, and this 
moves the pulley from contact with the brake. 
It will also be seen that with this arrangement the 
pulley is brought from contact with the brake by 
the process of raising the load, although the brake 
is put on, as already explained, as soon as the ten- 
sion on the hand chain is slackened. 

On the adjoining stand Messrs. Kirkland and 
Son, of Mansfield, show self-sustaining pulley 
blocks. In this arrangement a screw is placed just 


above the sheaves of the upper block, running in 
bearings on each cheek, 


The end of this screw 


s supported by a ring of | 


The ends of the arms and} 


They are made from 3 in. to 12 in. across | 


The weight of | 


In order to lower the load, the} 


| lands them on the floor of the warehouse, or, on 
| the other hand, lifts the weight from the floor and 
| traverses it outwards ready for lowering. All the 
motions are most conveniently controlled by one 
handle. 

We pass to the Queen’s Gate Annexe for our 
next miscellanous exhibit, and here we tind Archer’s 
hand-steering gear, exhibited bythe Dunston Engine 
Works. In this apparatus the chains are carried 
round a sheave attached to a collar mounted loosely 
on the handwheel shaft. Firmly attached to 
the back of this sheave is an internally toothed 
wheel, gearing into which is a pinion which is 
worked by the handwheel shaft. It will be seen, 
of course that the greatest diameter of the pinion 
must be less than the least internal diameter of the 
toothed wheel. The pinion is composed of an 
eccentric sheave attached to the handwheel shaft, 
|the teeth being cut in a strap mounted on the 
eccentric. This strap is kept from turning with 
the sheave, and so coming out of gear with the 
wheel, by means of a rod attached to it which is 
| suitably guided by a fixed pin below, working ina 
slot in the rod. The whole gear is mounted on an 
iron standard which supports the frame carrying the 
wheel shaft bearings. If the series of motions be 
followed it will be seen that turning the hand- 
wheel causes the eccentric to turn the internally 
toothed wheel, which in turn works the rag wheel, 
in which the rudder chains run. The principal ad- 
vantage claimed by this gear is that the rudder will 
stop in any position in which it has been placed, 
|the gear not going back until the wheel is turned. 
On the same stand the Dunston Engine Works 
exhibit wire rope reels and compressors. The 
|latter are of the type know as ‘ Bulldog grip.” 
| They consist of two leaves pivotting on their 
outer edges on a cast-iron foundation plate. The 
rope is gripped between the parallel inner edges, 
which are suitably grooved for the purpose and are 
caused to fold together by means of a screw running 
in a nut, and worked by a handwheel. The grip- 
| ping, it will be seen, is not automatic. 
| On an adjoining stand Messrs. Copeland and 
| Lacy, of 19, Gracechurch-street, show another 
maritime exhibit in the shape of an improvement 
in ships’ blocks. As is well known, in ordinary 
blocks, especially when a little worn on the pin, 
the sheave is apt to jam against the shell, if any 
side strain is puton them. In the blocks in ques- 
tion this difficulty is overcome by a half-round 
groove being turned in the sheave and a correspond- 
ing one in the cheeks of the block. In these cir- 
cular grooves are placed two brass balls, which 
keep the sheave always square on its pin, no matter 
|how the strain is brought on the rope. The in- 
vention is a simple but excellent one, and cannot 
fail to add considerably to the life of the block, 
and ease in working it. The rocket apparatus shown 
by this firm is also an improvement on the ordinary 
arrangement. The stand from which the rocket 
is fired has a series of brass rollers in the bottom on 
which the rocket rests. This plan naturally reduces 
the friction, and although this may appear a small 
circumstance, it is stated that it expedites the 
departure of the rocket to the extent of giving the 
| line 25 yards more range. The whole apparatus 
is neatly packed in the box, in which the line is 
| faked, and;the clutch, by which the stand is attached 
to the rail of the ship is a clever mechanical device, 
allowing the attachment to be quickly made at any 
part. 

In the adjoining building of the West Gallery, aad 
opposite the stand on which Messrs. Allan Ran- 
some and Co., of Chelsea, show their interesting 
collection of cask-making machinery, this firm 
exhibits examples of steam tree-felling machinery. 
The apparatus is very simple, consisting of a cy- 
linder, with a suitable steam distributing valve 
having a saw attached directly to the piston rod, 
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The saw is guided so as not to buckle. The whole 
is mounted on a light iron frame and held up to 
the work by an arm, and on the end of this is < 
spike or dog hook which is driven into the tree to 


be felled. The saw is fed up to the work as the 
cut is made by means of a toothed quadrant rigidly 
attached to the back end of the cylinder, into which 
a worm actuated by a handwheel gears. The cy- 
linder is mounted in trunnions in the frame. The 
extreme simplicity and portability of the apparatus 
is its great advantage. No. 2 size, which is suitable 
for trees up to 4 ft. in diameter at the butt, weighs 
less than 4 ewt., and will saw down an oak or elm 
tree 3 ft. in diameter in less than five minutes. 
One of these machines with four men to attend to 
it has felled eight trees of an average diameter of 
30 in. within the space of an hour, including the time 
required for fixing. With the ordinary method of 
felling trees about thirty skilled woodmen would, 
we believe, be required todo the same amount of 
work. The machine will work in any position, and 
is equally useful for cross-cutting logs, &c. Steam 
at 100 lb. pressure is supplied from a special port- 
able boiler through a flexible pipe. 

We will now pass to the American Court, and here 
we find a mechanical novelty in the shape of ‘* paper 
parchment bearings” exhibited by Mr. 8S. Frenkel, 
of 67, Behrenstrasse, Berlin, Messrs. J. Aberle and 
Co., of 7, Ludgate-square, being the agents in 
England. Annular leaves of parchment paper are 
placed side by side in vertical planes normal to the 
axis of the journal, and are clamped solidly together 
by a metal frame. Water is used for lubrication, a 
receptacle being cast in the bottom of the plummer- 
blocks to hold a sufficient quantity, it being distri- 
buted by means of a metal flange clamped to the 
shaft, which carries the water to a second chamber 
above, from whence it drops continuously on to the 
journal. A plentiful supply of lubricating water is 
provided, and this has the effect of keeping the sur- 
faces cool. The parchment-paper is made by the 
action of strong chemical agents upon ordinary un- 
sized paper, and no doubt, as stated by the inven- 
tor, a number of sheets strongly pressed together 
and damped with water, form on their cross-cut 
surface a substance possessing considerable power of 
durability and a low friction co-efficient. Mr. F. 
W. Ultters, of Berlin, who has written an interest- 
ing pamphlet in execrable English on this subject, 
gives an instance of some trialsmade with this bear- 
ing by Messrs. Siemens and Halske at Berlin on a 
dynamo machine. The power of the machine was 
300 normal candles. A parchment bearing was 
placed close to the pulley, whilst the opposite bear- 
ing of the spindle was of the ordinary construction 
and lubricated with oil. The belt was extra tightly 
stretched, and the machine run as high as 960 re- 
volutions. The temperature of the waste lubri- 
cating water from the parchment bearing was always 
proportional to the quantity of water in circulation. 
By using 1 to 14 pailfulls an hour a slight heating 
perceptible to the hand was noticeable, whilst with 
two pailfulls per hour no increase in temperature of 
the water was perceptible. The brass bearing, on 
the contrary, in spite of an abundant supply of oil, 
was heated to a dangerous degree. The bearing is 
fitted to railway carriages and for various other pur- 
poses. 








THE WEATHER OF SEPTEMBER, 1885. 

SEPTEMBER has made up for the long drought by 
giving the British Isles a superabundance of rain. 
The last decade was remarkably cold with chilling 
winds from N.W. But the sky was far from being 
so overcast and gloomy asthe frequency of rain 
would indicate. The mean atmospheric pressure 
and temperature at extreme positions to which the 
Isle of Man is central were as follows : 











| . | Mean | ‘ 
sas Mean Difference i Difference 
Positions. | pressure, | from Normal. — from Normal. 
in. in. deg. | deg. 
North 29.59 below 0.17 | 51 | below 1 
South 29.93 Pm .04 58 | ” 1 
West 29.93 ae ie ee oe i 
East 29.83 = 05 54 ‘ss 2 
Central 29.78 » «09 55 | 1 


| ” 








Pressure and temperature were below the average 
but not much, and the distribution was nearly 
normal, and accordingly the winds were normal. 
The resultant of the daily general directions of 
the winds is W.S.W., the normal resultant being 





W. by 8. 








The distribution of rain in amount and frequency 
is roughly shown by the following results : 


| Difference 


| 3 a " 
Places. | Rainy Days. | Amount. Pag EY 
| | in. in. 
Sumburgh .. ost 20 | 4.31 above 0.81 
Scilly .. rie At 24 | 4,23 5 Oa 
Valencia oe | 26 | 7.29 » oot 
Yarmouth .. Si 22 | 4.46 | oo» «ae 
The rainfall in Ireland and central England 


greatly exceeded the average, and rainy days were 
over frequent. Rainfalls exceeding 1 in. in twenty- 
four hours were measured at Pembroke, 1.43 on 
the 7th; Valencia, 1.18; Oxford, 1.34; London, 
1.03 ; Yarmouth, 1.06, on the 11th ; Mullaghmore, 
1.05; Belmullet, 1.28, on the 12th ; Dungeness, 
1.29 0n the 17th. 

During the night of the 10th-11th the rainfall 
over the greater part of England was between 1 in. 
and 2 in., while in some localities it was even 
greater ; thus at Cullompton 2.17 in. were mea- 
sured ; at Tiverton, 2.24 in. ; at Street (Somerset), 
2.50 in., and at Taunton, 3.50. During this night 
a deep barometric depression, which had been 
formed near the Scilly Islands during the previous 
afternoon, travelled eastward up the English 
Channel, bringing moderate to strong gales at first 
from the southward and afterwards from the north- 
ward to south England. A series of extensive 
atmospheric disturbances skirted the western and 
north-western coasts, causing strong winds in these 
islands. 

Lightning was frequent during the first portion 
of the month in England and Ireland. Aurora was 
seen in the North of Scotland on the 15th, 17th, 
and 18th. The barometer ranged between 30.3 in. 
on the 22nd and 28.in. on the 30th. The highest 
temperature, 78deg., was recorded at Cambridge 
on the 15th ; the lowest, 25 deg., at Llandovery, on 
the 28th. On the 27th, 8 a.m., the temperature at 
Scilly was 5ldeg., while at Parsonstown it was 
only 34deg. It is curious that, notwithstanding 
the frequency of rainy days, the reports of clear 
weather were not uncommon. Thus, according to 
the weather notations, clear days may be reckoned 
to have varied between 12 in the east and central, 
and 6 in the south district ; and overcast days be- 
tween 11 in Ireland and 7 in the central and north 
districts. These conditions would indicate more 
sunshine in thenorth-east than in thesouth-west, and 
the returns really show an excess on the east of 
Great Britain, but, as usual, the Channel Isles scored 
the largest amount of sunshine. During the four 
weeks ending the 28th, the duration of bright sun- 
shine, estimated in percentage of its possible dura- 
tion, was 36 for these islands generally, Channel 
Isles 46, east England and east Scotland 40, north- 
east and south-west England 38, central and north- 
west England and south Ireland 36, south England 
and west Scotland 35, north Scotland 27, north 
Ireland 26. 

Sir J. B. Lawes, the eminent agriculturist, states 
‘‘it is very rarely that the weather has been more 
favourable than that which we have had this year 
for the ripening and harvesting of the wheat crop 
of the country. The months of July and August, 
though somewhat low in temperature, were almost 
without rain. The crop stood up well and the land 
was unusually free from weeds.” 

As the stormy season has again commenced, it 
may be interesting to draw attention to the results 
of an investigation into the frequency of the storms 
or cyclonic disturbances of the British Isles for the 
fourteen years, 1870-84, by R. H. Scott, F.R.S. 
They number on the average 27 per annum, the 
maximum number in any one year being 36, and 
the minimum 21. There are very few storms in 
the summer. Their frequency suddenly increases 
in the latter part of August and rises toa maximum 
in the latter part of October. There is a falling off 
of their frequency at the time of the Martinmas 
summer in the first part of November, and thus, 
according to Proctor, we may expect serene weather 
in the second week of November. A second storm 
maximum is reached in the latter half of Novem- 
ber, when we may expect what was once much 
talked about, the November ‘‘ wave” of atmospheric 
pressure. During the first part of December their 
frequency becomes less, but after that it rises to its 
absolute maximum at the latter half of January ; 
from which period it decreases till May, when the 
summer régime of quiet weather begins. There is, 
however, a check in their frequency, from January 





28th to February 11th, constituting the halcyon 
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days at the end of winter. The frequency at the 
spring equinoctial period is nearly double what it 
is at the corresponding interval at the autunn 
equinox. In one particular the phenomena agree 
the equinoxes are periods of sudden change in 
storm frequency. In the autumn their frequency 
increases as soon as the equinox is passed; in the 
spring it decreases as the equinox arrives. Accord- 
ingly persons about to traverse any part of the 
British seas, who wait till the equinox is passed in 
autumn, improve their chance of falling in with a 
storm ; in the spring it would apparently be wise to 
wait till April is well advanced if quiet weather be 
desired. The latter part of January is the most 
stormy period of the year; but the day most 
distinguished for storms 1s January Ist, and next to 
itare January 18th and 19th, February 26th, No- 
vember 10th and 20th ; next to these January 24th 
tothe 26th, and October 21st and 22nd should be 
mentioned, 


A Paper CHIMNEY. 

A MANUFACTURER of Breslau is stated to have 
built a chimney over 50 ft. in height entirely of 
paper. The blocks used in its construction instead of 
being of brick or stone, were made of compressed 
paper, jointed with silicious cement. The chimney is 
said to be very elastic, and also fireproof. We may 
add that picture frames are now made of paper on the 
Continent. Paper pulp, glue, linseed oil, and ear- 
bonate of lime or whiting, are mixed together and 
heated into a thick cream, which, on being allowed 
to cool, is run into moulds and hardened. The 
frames are then gilt or bronzed in the usual way. 

A New Russian Gunpoar. 

Last week arrived at Cronstadt the Bobr, a new 
gunboat constructed by the firm of Crichton and 
Co., of Abo, Finland. The Bobr is a sister ship to 
the Sivouteh, added to the Russian Navy last 
summer. She is 187 ft. long, 35 ft. broad, and 5 ft. 
deep. The displacement is 949 tons. The engines 
are compound, and are to work up to 1000 indi- 
cated horse-power. The armament comprises one 
9-in, gun, one 6-in. gun, six 9-pounders, and two 
Hotchkiss cannon. The vessel is to steam at 
14 knots. Among some innovations noted by the 
Chonstadt Vestnik are : Pipes to lead off coal gas from 
the bunkers to the funnel, automatic lubricators 
for lubricating all the machinery difticult to get at, 
and mechanism for regulating the action of the 
screw. The Bobr will be equipped and finished 
during the winter, and be placed in commission the 
first thing in the spring. 


Etectric Lignut on Locomotives. 

Some time ago electric lamps were titted to the 
locomotives running on the Nicholas Railway, be- 
tween St. Petersburg and Moscow. For awhile 
they appeared to give satisfaction, but at length the 
statf commenced to complain of them, and now, 
after an investigation by the directors, they have 
been totally discontinued. The lamps were power- 
ful, throwing a stream of light a mile ahead of the 
train, and so far as the illumination of the railway 
track was concerned, the locomotive drivers and 
guards admitted their utility. Their objection to 
them was, however, that the contrast between the 
lighted space and the darkness on either side was 
so acute that it annoyed the eyesight, and in some 
cases, after a time, incapacitated the drivers alto- 
gether. Medical evidence was adduced by the 
company’s doctors, proving that in one or two 
instances the vision had been so injured as to pro- 
voke fears of blindness. Although the electric 
lamps havebeen removed from the locomotives, the 
directors have not abandoned their intention of 
illuminating the line more liberally than is commonly 
the case. Two schemes have already been mooted, 
one for lighting the railway track for a distance 
of a mile each side of the station by means of sus- 
pended electric lights, and another for lighting the 
railway in a similar manner throughout its extent 
from Moscow and St. Petersburg. As very few 
accidents occur on the railway, owing to the slow- 
ness and the limited character of the traffic, it is 
not obvious that the gain would, in the latter case, 
be commensurate with the expense, especially as the 
decadence of Nihilism renders extra precautions un- 
necessary. 


A DANGER IN THE DISTRIBUTION OF ELECTRICITY. 
Dr. J. Hopkinson, F'.R.S., has pointed out that 
in the distribution of electricity by secondary 
generators, by means of an alternating current led 
through the primary wires of a series of induction 














Ocr. 9, 1885] 


coils, there is an unnoticed clement of danger to the 
users. Theoretically speaking every induction coil 
is a condenser, and the primary coil acts electro- 
statically as well as electro-magnetically upon the 
secondary coil. This electrostatic action may easily 
become dangerous if the secondary generator is so 
constructed that its electrostatic capacity, regarded 
as a condenser, is other than a small quantity. 
Secondary generators of large electr« static capacity 
are, upon Dr. Hopkinson’s showing, essentially 
dangerous, owing to chance contact between the 
user and the two terminals of the secondary coil, 
even though the insulation of the primary circuit 
and the primary coils from the secondary coils is 
perfect. The conclusion is that constructors of such 
apparatus should take care that the secondary 
generators should not have a large electrostatic 
capacity, say not more than 0.03 microfarad, or 
better still less than one one-hundredth microfarad. 
The system should be tested for safety. This can 
be done by placing a secondary generator of greatest 
capacity at one end of the line and connecting its 
secondary circuit to earth through any instrument 
capable of measuring alternating currents under 
one ampere. The other end of the primary should 
be put to earth. The reading of the meter should 
not exceed such a current as it may be demonstrated 
that a man can endure with safety. 





OVER A HunprED MILEs AN 
Hovr. 


Many interesting observations were made at the 


Winp VELOCITY OF 


Ben Nevis Observatory during the violent storm | 
which prevailed about the end of last month, and | 


which was felt over many parts of the kingdom. 
The first indications of the storm were observed on 
Ben Nevis about four o’clock on the afternoon of 
Tuesday, the 29th of September, when the baro- 
meter began to fall—slowly at first, afterwards 
more rapidly; and the wind, which had been 
westerly, began to back, at the same time increasing 
in force. After midnight the barometer fell at the 
rate of over ,/5 in. per hour, and between four and 
tive o'clock on Wednesday morning a fall of nearly 
yy in. was recorded, At three o’clock a.m. the wind 
Was south-easterly, blowing half a gale. Fortu- 
nately, the thaw which took place on Tuesday had 
hardened the surface of the snow, so that there was 
very little drift, the soft snow being cleared at 
once. By four o'clock the wind was blowing a full 
cale—force, 9 on the Beaufort scale—and it con- 
tinued to increase in strength to force 10 at five 
o'clock, the maximum being reached about six 
o'clock, when for a short time observations became 
almost impossible, the force at that hour being 
11, which represents a velocity of over 100 miles an 
hour. A thaw then set in, the wind veering to 
southerly, and diminishing greatly in force. Sub- 
sequently the barometer rose on the whole, but 
rather unsteadily. Fortunately no damage: was 
done during the continuance of the storm, either to 
the observatory or to Mr. Whyte’s hotel, except 
that the chimney of the latter was blown down. 
The work of the observatory was carried on as 
usual, none of the observations being interrupted. At 
one time during the storm the barometer had fallen 
at Stornoway below 28.8 in. 
CLASSES FOR THE Stupy OF ELECTRICITY. 

Besides the usual courses on physics including 
electrical work at the different universities, there 
will be special facilities this season at several 
London institutions for the study of electricity. 
The Central Institute of the City and Guilds of 
London, South Kensington, have issued a pro- 
gramme of the work to be done during the forth- 
coming winter. This establishment is designed to 
instruct students in the applied branches of science 
with a view to their obtaining diplomas. The fees 
for the curriculum of the Physical Department are 
201. Professor Ayrton will direct the electrical engi- 
neering work in the laboratories, which are properly 
equipped with dynamos, motors, testing apparatus, 
and so on. At the Technical College, Finsbury, 
where youths of either sex can obtain an elementary 
training in science, Professor S. P. Thompson will 
lecture on Wednesday evenings at 8 o'clock. The 
fee for evening classes is only 12s. 6d. for the 
session ; but there is a day course with fees amount- 
ing to 9. At the University College, Dundee, 
Professor J. A. Ewing will teach and lecture on 
the subject of electrical engineering. As a past 


pupil of Sir William Thomson and the late Pro- 
fessor Fleeming Jenkin, he is well qualified for 
this work, and his classes may be regarded as the 
most instructive in the more northern parts-of Scot- 
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land. In addition to these collegiate classes, there 
is the School of Submarine Telegraphy and Elec- 
trical Engineering in Hanover-square, London, 
which has now been in existence since 1868, and is 
open throughout the year to entering pupils wish- 
ing to qualify themselves for the submarine cable 
service or electric light work. The course of in- 
struction can, it is stated, be gone through by an 
average student in twelve months, and the fee is 
one hundred guineas. The West London School 
of Telegraphy and Engineering is an institution of 
a similar kind ; the terms for instruction in tele- 
graphy being 7s. 6d. per week for day pupils and 
30s. per week for resident pupils. For electrical 
engineering the fees range from 50/. to 701. a year 
for non-resident pupils. We may add that electrical 
classes now form a special feature of the Crystal 
Palace School of Practical Engineering ; and also 
of the Polytechnic Institute, where an electrical 
laboratory is now provided. 


Proposep Russtan Duty oN STEAMERS. 

The Russian Minister of Finance, who has only 
just returned from Odessa, with the unsolved corn 
elevator question still on his hands, has acceded to 
the request of certain influential members of the 
Technical Society to consider the advisability of 
increasing the duty on vessels imported from abroad. 
The scale which they have presented to him is as 
follows: Iron and steel vessels up to 500 tons at 
the rate of 10 roubles metallic, or about 26s. per 
ton ; above 500 tons at the rate of 5 roubles, or 
13s. ; and on wooden vessels half that amount per 
ton displacement. There is not much probability 
of the duty being immediately imposed, as _ the 
question is not considered by the minister to pos- 
sess as much importance as others he has on hand, 
but it is tolerably certain that the agitation, now 
that it has received a certain measure of official 
support, will not fall again readily to the rear, and 
will be made a stock subject by the Russian pro- 
tectional press. During the winter the Technical 
Society proposes devoting several discussions to the 
subject, with a view to eliciting the best mode of 
developing the shipbuilding industry of Russia. 
As we pointed out the other day, in spite of the 
exertions of the State, the industry, as we under- 
stand the term, barely exists, the Franco-Russian 
Company, on the Neva, being the only representa- 
tive of a private shipbuilding yard, and that a 
weakling dependent on stray Government orders. 
There is thus no basis existing for what is called a 
‘revival,’ since the foundations of the industry 
have yet to be laid. The present moment, when 
every discouragement is thrown in the way of 
foreign capitalists by the Russian Government, is 
hardly a propitious one for costly experiments. 
Twenty years ago the case was different, and English 
investors were not only ready to subscribe to Russian 
undertakings, but capitalists were prepared to 
settle down in the country and invite over English 
skilled labour to develop it. To-day the ready 
support of the Government, which then was always 
forthcoming, is withheld, and the Minister of 
Finance has proved a most impracticable personage 
to work with. Without foreign capital and enter- 
prise, it is hard to see how Russia can establish a 
prosperous shipbuilding industry, particularly in 
the ill-developed condition of her iron and coal in- 
dustries, and the absence of abundant cheap labour. 
If the already onerous duty on foreign built ships 
has failed to infuse any life in the native firms, and 
saused them to compete with the numerous vessels 
imported from Finland and Germany, it is hardly 
to be expected that a mere increase in that duty 
will provoke a mushroom growth of private ship- 
yards. Yet the Russian protectionists appear to 
fancy that to be likely to be the case, and are 
urging measures which can only result in injuring 
Russian trade generally by handicapping more 
heavily the buyers and users of ships. 

Position oF AMERICA IN METALLURGY. 

We stated recently, in our remarks on ‘‘ White 
Lead by Sublimation,” that the Lewis-Bartlet pro- 
cess which we were criticising has found a footing 
in this country. The New York Mining and Engi- 
neering Journal, mentioning that the works to 
which we alluded are situated at Arrowsmith, near 
Bristol, sees in the fact of the introduction of this 
American process into England an opening for the 
following remarks : ‘‘ This is another recognition of 
the fact, which is becoming more and more gene- 
rally known, that in practical metallurgy, as well 
as in many other branches of engineering, this 
country (America) is leading the old world. The 





high prices of labour’and supplies, and the in- 
telligence and practical genius of our people, have 
made them quick to test and to adopt improve- 
ments for effecting economies and securing better 
results ; but not a little of our progress and supe- 
riority are due to a total disbelief in the worship of 
precedent, which paralyses in a measure the pro- 
gressive instinct among European engineers, and 
makes it difficult to secure the introduction of im- 
provements there. In mining, in ore milling, and 
in metallurgy, our American engineers are to-day 
doing better work than is done in any other 
part of the world, and the fact that we are sending 
mining and milling machinery and furnaces to 
Canada, to Mexico, to every part of Central and 
South America, to New Zealand and Australia, to 
China, and to many other countries, and that our 
mining engineers and metallurgists are called to 
every part of the world on account of their skill 
and success in practice, confirm what we have just 
stated.” Now, though we think this considerable 
self-gratulatory ‘‘ cockadoodling” is hung on a very 
small peg, in the case of the Lewis-Bartlet process, 
and that those in the ‘‘old world” who have been 
‘*led’’in this particular instance may not be very much 
benefitted, still we are sorry to have to admit that a 
great deal of the above quotation is only too true. 
It is assuredly a fact that a very large proportion of 
the trade in mining and metallurgical appliances, 
which used to be done in this country for export, 
has passed away from us and into the hands of the 
Americans. To a large extent this was quite inevi- 
table. In those branches in which the fact is most 
undeniable, more experience has been gathered in 
American mining and metallurgy than in all the rest 
of the world together, and it was only natural that 
American engineers and metallurgists should come 
to excel in skill and knowledge of these special 
subjects, and that American manufacturers carry- 
ing out their ideas in the construction of plant 
should attain to a similar excellence. But from 
things that have come to our knowledge as to ex- 
tensive plants sent from America to our own colo- 
nies and elsewhere, in cases where no such parti- 
cular and special experience was concerned, we are 
afraid that the plea of ‘‘ natural advantages” on the 
side of the training of the Americans cannot be put 
in, and that our own engineers and manufacturers 
have failed to get the work because they have not 
kept themselves up to the mark of modern practice 
even in matters where they have as good a chance 
as their rivals to do so. 


Tue Naturat Gas Commission. 


The numerous injuries to person and property 
caused by natural gas in Pittsburgh, induced that 
municipality to bring suits in equity in the Court of 
Common Pleas against two of the natural gas com- 
panies. The court, in turn, appointed a Commis- 
sion of five members, and referred the matter to 
them for investigation into the dangers attending 
the distribution and use of natural gas, with special 
instructions to report what can be done by the gas 
companies to render the use of natural gas com- 
patible with safety. The Commission issued sub- 
peenas compelling the attendance and testimony 
under oath of all persons presumed to have know- 
ledge of any phase of the subject, and listened to 
what was offered by engineers and chemists, 
labourers on the works, cranks with one idea, and 
inventors with none. The conclusions are mainly 
to the effect that gas at high pressure should not be 
allowed within the city limits, and for conducing 
to that result suggestions are made that the several 
permanent stations in the city be connected by 
telephone to those at the gas wells and along the 
pipe lines. Transverse pipes leading from one 
gas main to another, and with stop valves at 
intervals of 3000 ft. in the main lines, would 
afford means for maintaining a uniform pressure 
on the pipe lines. That no pressure greater 
than 10 lb. to the square inch be allowed on the low 
pressure mains, and that suitable mercury columns 
indicating the pressure of the gas be placed in every 
public building where it can be examined by any 
one. The pressure used by manufacturers to be 
reduced by a gas governor so that the gas should be 
consumed at a pressure not exceeding two ounces 
of water. The only recommendation involving any 
considerable expense is the one requiring that the 
mains be lowered to below the frost line. The 
leakage is excessive at the joints of pipes made and 
installed in manners which have proven perfectly 
satisfactory for the conduct of other fluids. A 
number of recommendations for the installing of 
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gas lines possess much value, as being the conclu- 
sions based upon the opinions of numerous persons 
familiar with such work. The use of standard 
thread on the pipes used for mains removes 37,4; per 
cent. of the metal, and it is recommended that 
such weakness be obviated by thickening the ends 
of the pipe, so that when the thread is cut there will 
bea greater thickness of the pipe at the bottom of 
the thread than elsewhere. That the screws on the 
end of the pipes should be not less than ten threads 
to the inch and tapering. When the thread is being 
cut, the end of the pipe should be filled with an ex- 
panding plug to prevent distortion. The sockets 
should be made of homogeneous iron or of steel, 
and of such length that the ends of the pipe will not 
come in contact with each other. When the pipe is 
laid in the trench it should be painted with oxide 
of iron paint, except in cinder beds, where it should 
be laid in terra-cotta pipes of Gin. greater dia- 
meter than the outside of the iron gas main, and 
the intervening space filled with asphaltum. The 
other suggestions refer to methods of testing the 
pipe lines after construction. The whole matter 
shows that the successful construction of pipe lines 
will require an application of invention and skill, 
as particularly sui generis as has been found essential 
inthe building and maintenance of pipe lines for 
the transportation of petroleum. 


COMPOUND LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Sir,—I read with interest your article on the discussion 
on ** Compound Locomotives” now going on in the pages 
of ENGINEERING ; and as it bears evidence to the fact that 
the Crewe people have been in communication with you, 
I assume that it is practically their reply to the comments 
made on Mr. Webb’s work.* On this assumption I beg 
leave to criticise the article somewhat in detail, and I do 
so in full confidence that your well-known impartiality will 
give both sides a fair hearing. : 

You complain that the matter is not being treated on a 
sufficiently broad basis. In dealing with a compound 
engine, per se, surely there can be nothing broader as a 
foundation to work upon successfully, than a full and 
accurate conception of what the compound principle 
means; and in writing to you my object has been to show 
that, from the very outset, Mr. Webb did not under- 
stand this principle, and therefore fell into error at every 
turn ; and if the history of Mr. Webb’s engines as put 
forward in my last letter is not sufficiently conclusive, I 
have only to fall back on his own words. In the discus- 
sion which followed the reading of M. Mallet’s paper 
before the Institution of Mechanical Engineers in 1879, 
Mr. Webb said he had compounded an old locomotive by 
retaining one cylinder for a low-pressure (l5jin.), and 
bushing the other one to 93in. for a high-pressure cy- 
linder ; and he made this very significant remark, ‘‘ thus 
reducing the engine to the condition of an ordinary 
high-pressure engine with 93 in. cylinder.” I contend that 
if the low-pressure cylinder was 15j in. in diameter, she 
was reduced to the condition of a high-pressure engine 
with 11 in. cylinders, and it is very certain that if I am 
right Mr. Webb is altogether wrong. In advocating the 
adoption of the compound principle for various purposes 
on land, its supporters always quote as a precedent 
its great success at sea, a success which is incontrovertible, 
a success which, through an enormous range of size and 
variety of engine is universal, a success which must have 
as a basis a most complete perception of right fundamental 
principle, and that basisis that the low-pressure cylinder 
is the measure of the power of the engine. Otherwise, 
are we to asssume that all our great marine engine builders, 
our Elders and Thomsons, our Lairds and Maudslays, 
are working in the dark? Must we take it for granted 
that because Mr. Webb thinks differently, men like 
Kirk and Seaton, Sells and Bryce-Douglas do not under- 
stand their business? Are we to so strain our credulity 
as to believe that the fact of the Etruria tearing across 
the Atlantic at 19 knots per hour, or the extraordinary 
performances of that wonderful little vessel H.M.S. 
Scout, are due simply to happy accident ? Certainly not! 
They are the natural outcome of the skill and experi- 
ence of their designers, and it is these men we must be- 
lieve on matters of principle, not the neophyte, who 
having seen a compound locomotive at an exhibition, 
hurried home and altered an engine to approximate 
as nearly as possible to the one he had seen; and 
whose words show clearly that he did not under- 
stand what he had done; and whose subsequent 
actions show just as clearly that he could not read 
the lesson this engine put before him. M. Mallet 
in his paper pointed out how the comparison between the 
simple and compound locomotive was to be made, and he 
also dealt, in a masterly manner, with the question of loss 
of pressure between the cylinders, and the results accru- 
ing from measures intended to remedy this fault. In 
short, the matter was dealt with so fully and fairly that 





* [Our correspondent is entirely wrong in his assump- 
tion; the only statements in our article for which the 
London and North-Western authorities are in any way 





responsible are the particulars of mileage and coal con- 

sumption of the compounds up to June 30 last, and the | 
information as to the cause of the failures on the Shap in- 
cline. We, nevertheless, willingly publish his criticisms. | 


—Ep. E.] | 


ENGINEERING. 


Mr. Webb has no excuse, on the ground of absence of 
precedent, for going astray. 

I think this is a convenient place for pointing out 
one or two little discrepancies, which somewhat miti- 
gate the value of Mr. Webb’s evidence on his own 
behalf. In 1879 he said the cylinders of his little test 
engine were ‘3 in. and 15} in. respectively; in 1883 
he said they were 9 in. and 15in. Which is correct ? 
If Mr. Webb thinks an error of 10 per cent. in 
the area of his low-pressure cylinder a matter of no 
moment, what reliance can be placed on his tigures gene- 
rally. Again, after he introduced the ‘* Experiment,” he 
spoke of his previous engines as not exceeding 36 tons in 
weight, the ‘‘ Compound” class weighing 37.75 tons, the 
obvious inference being that the great advantages of the 
compounds had been obtained with a very small increase 
of weight; but on referring to a paper read before the 
Institution of Civil Engineers by Mr. George Findlay in 
1874 or ’75on “ Railway Management,” we tind the weight 
of the ‘** Precedent” class stated as 32.5 tons, and the 
weight of the engine which ran the North-Western train 
at the brake trials at Newark in June, 1875—I think it 
was the ‘‘ Penrith Beacon”—is given in the official report 
as 33 tons 18 cwt. 1 qr., so that the increase of weight of 
the actual machinery (the boilers being the same) in the 
**Compound” over the ‘‘ Precedent” is at least 4 tons, a 
matter of some little importance. 

Turning now to your article, we find the astounding 
argument that, after all, the economy of fuel, if any, isa 
very small consideration. Seeing that the compounds 
failed to realise the expectations of economy of fuel which 
were indulged in by their admirers, it is perhaps not 
strangethat Mr. Webb should try to minimise the im- 
portance of the fuel question ; but the whole argument is 
specious and misleading.* Mr. Webb told the Statistical 


Society in 1884 that in the previous year his engines had | 


run over 45 millions of miles, so we see that a saving of 
one pound per mile means a saving of 20,000 tons per 
annum, or as much coal as would suffice for the White 
Star liner Britannia for a full year’s work of eleven 
voyages out and home. 


andall other trains; but it is the duty of a locomotive 


superintendent to economise where he can, and if the | 
saving cannot be made in goods engines he must try to | 
Mr. | 
Webb was extremely jubilant over what he called the | 
commercial success of the ‘‘ Experiment” in reducing the | 
| the size to which his high-pressure cylinders were grow 


make it in passenger ones ; it all tells in the average. 


consumption from 34.6 lb. to 26.6 Ib. per mile; and 
which do you suppose, this coal consumption, or the 
“mechanical fitness,” was the argument that had 
the most weight in inducing the directors of the Lon- 
don and North-Western Railway to allow Mr. Webb 
to build a large number of compounds on the ‘ Ex- 
periment” model? It was the question of coal, that 
saving of 20 per cent., which led the directors of the 
Great Eastern line to accede so readily to Mr. Worsdell’s 
proposition to build a compound engine; it was the same 
consideration which induced the Manchester, Sheffield, 
and Lincoln people to try the compound on their line, with 
such an ignominious result ; and it was the same con- 
sideration which led the South-Western directors to 
borrow one of Mr. Webb’s engines for a trial on their 
road, and in spite of the unfavourable impression it made 
on their locomotive officials, to put pressure on Mr. Adams 
to build a compound locomotive for themselves. 

Of course we all know now how the saving of 20 percent. 
in the ‘‘ Experiment,” secured by a selection of trains to 
be drawn which were both light and invariable in their 
composition, was contradicted by subsequent experience 
with the whole thirty engines of the class, and how in 
spite of their ‘‘ mechanical fitness ” they would not go up 
a hill at all, neither would they keep time with a very 
moderately heavy train, as looked at from the Graat 
Northern, Great Eastern, or Brighton standards ; and as 
they burnt as much coal or more than the ‘‘ Precedents,” 
they were superseded ; but I see no explanation of this in 
your article. You say that an engine can be extended 
lengthwise, but without much effect ; that depends upon 
circumstances. Mr. Webb’s ‘* Dreadnought ” has a total 
wheel base 6 in. longer than that of the ‘‘ Compound,” 
and the boiler and firebox are both larger in the former 
than in thejlatter, with the result that the evaporative ettfi- 
ciency of the ‘‘ Dreadnought,” as found by running pre- 
cisely the same trains from London to Carlisle, as the 
** Compound,” is 12'per cent. higher than that latter engine, 
and the value of Mr. Webb’ssystem of continued expansion 
or compounding, as he calls it, is also forcibly illustrated by 
the fact that the whole 12 per cent. more steam generated 
by the good boiler of the ‘‘ Dreadnought” was wasted by 
the inefficiency of the engine, as distinguished from the 
boiler. If the boiler of the ‘‘ Dreadnought,” with its 20.5 
square feet of grate, and 159 square feet of firebox heating 
surface, is so much superior as a steam raiser to that of 
the ‘‘ Experiment” with 17.1 ft. of grate and 103 ft. of 
firebox heating surface, what must the comparison be 
between the ‘‘ Experiment” and the ‘‘ Lady of the Lake,” 
with only 14.9 and 85 square feet of grate and firebox 
heating surface respectively, not far off another 12 per 
cent. Iam sure; and yet for many years the Irish mail, 
the train the ‘‘ Experiment” ran between Crewe and 
London, on a consumption of 26.61b. per mile, was run by 
engines of the ‘‘ Lady of the Lake” class, over the more 
dificult road between Crewe and Holyhead, on a con- 
sumption of 27 lb. per mite, the train being fully as heavy 
or heavier with the latter than with the former engine. The 
comparison stands thus: ‘‘ Experiment,” two pairs of 

* [Mr. Webb is in no way responsible for the argument 
here referred to, and we do not know whether he even 


| shares our views. We may remind our correspondent, also, 


that these views were expressed in ENGINEERING as long 
ago as August 25, 1871 (vol. xii., page 125).—Ep. E.] 





It is all very well to argue that | 
the gross mileage included coal, goods, slow passenger, | 





[Oct. 9, 1885. 


6 ft. 6 in. driving wheels, the equivalent of two 18% in 
cylinders, tractive force 104, weight available for adhe. 
sion 27.35 tons, no coupling rods, and great mechanical 
fitness ;” ‘‘ Lady of the Lake,” one pair 7 ft. 6 in. driv. 
ing wheels, with a load on them of 11.5 tons, 16 in. cylin- 
ders, 24 in. stroke, and tractive force 68 1b. Seeing the 
saving amounts to .41b. per mile, and taking all the cir- 
cumstances into consideration, it requires a pretty 
stretch of imagination to see the benefit of Mr. “Webb's 
compound system in this case. Again, Mr. Webb told 
the Institution of Mechanical Engineers that he way 
enabled to enlarge his blast nozzle in the “Compound” 
to 4f in, as compared with 4$in. in the ‘ Precedent.” 
although the number of blasts was only one-half in the 
formar engine of what it was in the latter. Mr. Webb is 
evidently under the impression that to discharge a certain 
volume of steam a given number of times per mile at 
regular intervals, is not so efficacious in maintaining a 
vacuum, as half that volume discharged twice as fre- 
quently. This is another of Mr. Webb’s little delusions - 
but the point is, if an intermittent blast is better for main. 
taining a vacuum than a continuous one, why on earth 
did he not arrange the ejector for his vacuum brake to 
act intermittently ? That would have been consistent. We 
see that in the ** Dreadnought” class the blast nozzle has 
been reduced to 42 in, Why is this? If the evaporative 
etficiency of the ‘* Dreadnought’s” boiler is so much ahead 
of the ‘* Precedent’s,” and her tractive force so much 
greater, and with the advantages of Mr. Webb’s compound 
system, and with 175 1b. of steam pressure, and a much 
larger grate to burn much less fuel, how isit that she can 
only afford an extra } in. in the blast nozzle? Mr. Stroud- 
ley with an engine and tender together weighing the same 
as the ‘* Dreadnought” and her tender, pulls atrain of car- 
riages weighing 254 tons at a speed of 43.5 miles per hour 
over a ruling gradient of 1 in 264, his grate area is .15 of a 
foot more than the ** Dreadnought’s” and his firebox heat- 
ing »rface much less, he returns 20 per cent. of the exhaust 
t» ths tender and obtains admirable results with a 4} in. 
viastnozzle. It would be idle to discuss the ‘* Dreadnought” 
pulling 284 tons of vehicles at 43.5 miles per hour, for she 
couldn't do it except down hill, but the comparison is 
instructive. 

You quote the fact of Mr. Webb’s loading the boilers of 
his newer engines to 175 1b. asa proof of the progress he is 
making in taking advantage of the facilities offered by the 
compound system; but I beg to differ from you on that 
point. The fact is, that Mr. Webb, becoming alarmed at 


severe 


ing, resolved tu raise his boiler pressure to secure a high 
initial load in the piston to start the train from rest, in pre- 
ference to adding another inch or two to the diameter of 
the high-pressure cylinder, which for any one who thought 
his high-pressure cylinder was the measure of the power of 
the engine was a fairly reasonable thing to do ; but no one 
who knew anything of the history of the compound engine 
at sea could be ignorant of the fact that the growth of 
pressure in compound engines from 60 1b. to 110 1b., has 
been contemporaneous with a gradual reduction in the 
cylinder volume considered necessary for the same horse- 
power, and I know engines working with a boiler pressure 
of 110 lb, having cylinders feom which 4000 indicated 
horse-power is obtained, which twelve years ago would 
have been thought small for half that power. Mr. Webb 
appears to have argued that with a larger high-pressure 
cylinder and a higher boiler pressure the low-pressure 
cylinder must be enlarged also, and so made it 30 in. ; 
that is, he made an engine with an equivalent of two 
21! in. cylinders; and this in spite of his own ex 
perience with the test engine when he reduced not only 
the tractive force but the maximum cut-off also, as much as 
50 per cent. with ‘‘ elements of success.” 

Now, Sir, you appear to have fallen under a little mis- 
apprehension, which I trust I may be forgiven for pointing 
out. You say that in the Mallet or simple two-cylinder 
compound engines there is a relief due to the reduction of 
maximum load in the pistons, but that thestrains due to the 
mean load remain as before. This is altogether inconsistent 
with both fact and theory. In one of his speeches Mr. Webb 
said he had great difficulty in persuading his drivers to 
run with the regulator full open, and work expansively, 
as, by so doing, they got hot big ends and knocking axle- 
boxes ; this is due to the high initial load, and a high 
mean pressure is necessary to overcome these severe fric- 
tional losses, but it is very evident that if, by compound- 
ing, the initial loads are so far reduced, the mean pressure 
necessary to dothe total work of pulling the train and 
overcoming the resistance of the engine itself are reduced 
proportionately, and therefore a better duty is obtained 
with a smaller mean pressure, or a smaller piston area, 
with the same mean pressure, and it isa full perception of 
this fact that has enabled marine engine builders to get 
such very admirable results from such small cylinders, and 
this tallies with the experience gained by Mr. Webb’s test 
engine, and I contend that Mr. Webb’s action in ignoring 
the results of his experiment with that engine, affords 
irrefragible testimony to his misconception of matters per- 
taining to compound engines. 

Another point: you say that by Mr. Webb’s system 
not only are the bearing surfaces susceptible of a 
large increase of area, but that with two sets of 
driven wheels the strains on each pair of axles is 
reduced one-half; quite so, when the work is equally 
divided between both high and low-pressure engines, 
which in Mr. Webb’s engine it never is; look at the dia- 
grams furnished with the paper read before the Institution 
of Mechanical Engineers in 1883, or those exhibited at 
the Inventories, and it is at once seen that the power is 
very unequally divided between the two cylinders, with 
the result that much the greater wear and tear is on the 
high-pressure axle-boxes and crank-pins. There being no 
eccentrics, it is quite free for the designer to carry his 
axle-box right across the engine from wheel to wheel if he 
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felt so inclined ; but he could do the same thing with any 
outside cylinder driving axle using Joy’s gear, whether it 
be before or behind the firebox, so that has nothing to do 
with Mr. Webb's system of compounding ; and if the low- 
pressure engine is doing little or no work, it is obvious that 
a very large axle bearing surface is by no means a sine quad 
non. Now, Sir, itis evident that when the train is running 
at speed and the work unequally divided between the two 
cylinders, while the high-pressure engine is driving the 
train the train is driving the low-pressure engine, and the 
steam passing through the low-pressure engine is engaged 
in a greater or lesser degree in overcoming the resistance 
set up by that engine, the high-pressure engine overcoming 
the whole of the remaining train and engine resistances ; 
and this fact is fully borne out by a phenomenon very 
familiar to all who have ridden behind one of Mr. Webb’s 
engines. At first starting a very vivlent fore and aft 
yioration is felt right throughout the train, which 
as the speed increases gradually falls and then dis- 
appears altogether. This is due to the fact that at 
the start off the low-pressure engine, probably assisted 
by a little boiler steam through the auxiliary valve, 
is taking an active part in moving the train, and 
the severe shocks are the natural result of running a very 
large piston under considerable pressure, a late cut-off, no 
compression, and nothing to counterbalance it. Ata 
certain speed, even if both valves are left in full gear, the 
work done on the crank-pin of the low-pressure engine by 
the steam is less than the work done on the circumference 
of the wheel by the momentum of the train, and then she 
goes along smo¢ thly enough. 

A remarkable example of the views brought to bear on 
this point is shown by Mr. Webb's treatinent of the low- 
pressure engine in the ‘t Dreadnought” class. Taking his 
own definition of a compound engine, it would appear that 
my account of the action of the steam in the low-pressure 
cylinder is what he might fairly expect ; yet we find that 
he deliberately increased the load on the low-pressure axle 
to 15 tons, making it so much the more difficult to spin 
round, and then so proportioned his cylinders that the 
receiver pressure would be less than in the *f Compound” 
class. Result, the power required to balance the differ- 
ence between work done on low-pressure piston and at 
circumference of low-pressure wheel, plus extra power 
required to overcome additional resistances of high- 
pressure engine consequent on increase of area of piston 
and boiler pressure simultaneously, just account for the 
12 per cent. loss of efficiency of the ‘‘ Dreadnought ” 
as compared with the ‘‘ Compound.” 

have to express my sense of the clear definition you 
give of the effects of altering the point of cut-off in the 
high and low-pressure cylinders respectively, and I fully 
indorse your statements that it is not so fully understood 
as it ought to be, Mr. Webb himself being a prominent 
example. He told the Institution of Mechanical En- 
gineers that he preferred to work his low-pressure engine 





in fullgear, and although there was in his engine no ap- | 


parent reason for so doing, submitting to a severe loss 
of pressure in the receiver. Now when the *‘ Dreadnought” 
came out he had in the mean time designed and of course 
patented an arrangement for altering the cut-off in either 
cylinder without reference to the other one, and thus 
placed it in the power of the driver to run pretty nearly 
to either of the extremities you mention as possible with 
a variable cut-off. It was now possibleto avoid the loss from 
drop in the receiver, but you say that cushioning or com- 
pression in the cylinders of a compound engine cannot be 
carried out as ina simple one ; and so presumably the com- 
pression in Mr. Webb’s low-pressure cylinder is as much as 
can be allowed, so we have this result that Mr. Webb 
must either suffer a dead loss from drop in the receiver, 
or he must shake the passengers right out of their seats, 
and persuade them in future to travel on an opposition 
line. 

In conclusion, Sir, just a few words on the subject of 
the performances of these compounds. The statements as 
to the severe test to which they were put are all nonsense, 
the men who are running those engines are just doing 
the same work as they were doing before with the ‘‘ Pre- 
cedents” or Ramsbottom coupled engines, and it would 
have been just the same had any other type of engine 
been introduced. Take a Bradshaw or a North-Western 
time table, look at the number of expresses between 
Crewe and London, or Crewe and Holyhead, and just 
scheme out a plan for pulling the trains with the smallest 
nuniber of engines, allowing reasonable working hours for 
the men, and you will find that the only plan is to run the 
engines right through between Crewe and London, work- 
ing one day and resting the next. This is what was done 
long before the compounds came on the road, and as they 
came out, the men running the best trains got them first, 
and an examination of the table will show this; and 
although their actual hours of work were no more than 
those of the men who got the later engines and ran trains 
which stopped oftener, they ran more miles in the time. 
For example, the greatest daily mileage is run by the 
‘** Titan,” namely, 309 miles per day for 63 days’ work out 
of 132 days in service, so she was resting about half her 
time. When the ‘‘ Titan” and ‘‘ Dreadnought” were 
painted and put into actual work, these ran on alternate 
nights, the limited Scotch mail from Crewe to Euston, re- 
turning out of Euston with the 10a.m. Scotch express ; 
the average load 145 tons. And if to pull such a train up 
and down three times a week is a severe test, or if, to 
draw over aruling gradient of 1 in 330 at an average speed 
of 45 miles per hour a load of 150 tons at a cost of 29.2 lb. 
per mile is the great performance Mr. Webb would have 
us believe, what are we to think of the daily doings on 
the Midland or Great Northern, the Caledonian or North 
British, the Great Eastern or the Brighton lines ? If Mr. 
Webb was really so anxious to test his engines why did he 
take off the ‘* Sarmatian” from the London and Liverpool 
journey ? there it was only 195 miles per day, but it was 


| was fine, and yet she lost time between that and Tam- 
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1170 miles per week, or 30 per cent. more than even the | 
‘Titan ;” but the fact was she wouldn’t go up the bank to | 
Edge Hill without assistance, she lost time if the train was | 
at all heavy, and she was a merciless coal consumer. Her 
driver is still running a through train, and the Liverpool 
men work it alternately with him, all with engines of the | 
“* Precedent” class. So we see that it was neither for the | 
sake of the men nor from a change of policy that the 

compound engine was taken off, but simply her sheer | 
inability to do the work. Now if anybody interested 
in the subject had strolled on the platform at Rugby 
last Friday evening at 6 o’clock they would have 
seen there the 4.10 p.m. express, Euston to Liverpool, 
weighing just 100 tons, and drawn by the com- 
pound engine ‘‘ Velocipede,” No. 302, and they would 
have not failed to observe that there were no fewer than 
five men attending to her; one getting out the head lamps, 
another breaking up and arranging conveniently for stok- 
ing a nice pile of that double-screened Welsh steam coal, so | 
profusely served out to these engines, while three other 
men were flying round with vil feeders. This is one way 
of keeping engines going to have a large staff at the prin- 
cipal stopping stations to help the driver oil his engine 
and the fireman break up his coal. When she started 
away the safety valves were blowing furiously ; the night 








worth. I imagine Mr. Patrick Stirling or Mr. Stroudley 
having to face Mr. Webb’s difficulties ; we would soon 
see the last of these duplicated trains ; 4 p.m. Euston to | 
Manchester and 4.10 p.m. to Liverpool weighed together 
about 200 tons, exclusive of engine of course, and yet it 
took 60 lb. of coal per mile, not to mention two sets of 
men and wear of two engines, to transfer this little load 
on a road like a bowling green at forty-six miles an hour. 
I must stop now. 

I fear I have long ago exhausted your patience, but you 
say you do not wish the discussion to stop, so I venture to 
contribute my mite in the hope that it may help somewhat 
in arriving at the whole truth of the matter. 

Yours very truly, 

October 6, 1885, ARGUS. 

To THE EDITOR OF ENGINEERING. 

Sir,—It is urged in last week’s article that ‘‘ if economy 
of fuel alone was regarded as the great object of com- 
pounding locomotives, the margin of monetary gain would 
be a narrow one.” This is a general statement applying 
to all compound locomotives ; but, as regards Mr. Webb’s 
engines, they were professedly built for two purposes, | 
economy of fuel and abolition of coupling rods. In a pre- | 
vious letter I made certain statements concerning the | 
coal consumption of ‘‘ Compounds” 310 and 366. I chose | 
these because they do not work by themselves, but run, | 
in turn, with ‘‘Precedents.” The suggestion is made in | 
the article referred to that my comparison may be} 
vitiated by reason of pilots being employed. I do not | 
think there is anything in the point, as, though the 
** Dreadnoughts” do not have pilots, the smaller type do. | 
The fact then remains in its original nakedness, that in | 
the case quoted where the compound engines and the 
‘* Precedents” worked on equal terms, the former egre- 
giously failed in economy. 

It has been too hastily assumed that three failures only 
having been recorded in your columns, not many could 
have occurred. It isa point on which it is extremely 
difficult to get information ; indeed, it is useless to expect 
any one connected with the North-Western to open his 
mouth on the subject. Still, if inquiries were made of 
Mr. Webb, it might perhaps be found, in addition to the 
failures already recorded, that connecting rods have been 
broken by compound engines three times, and the end of 
a high-pressure cylinder forced out once. This last might 
have occurred on Shap bank, the scene of the valve 
spindle calamities. I know of other cases besides these, 
but there are sure to be plenty of others, known only to 
officials, Cost of maintenance is, as you say, a very im- 
portant point, but I do not expect to see any official 
figures on this head, for Ido not believe they would tell 
in the right direction. 

I wonder, too, how many times compound engines have 
delayed passenger trains, being unable to start until 
assisted by another engine. Even with the high-pressure 
cylinders increased to 14in., the ‘‘ Dreadnoughts” have 
not been always able to get away, but I think this must 
have been exceptional. Any one who has seen them start 
must have noticed the manner in which the trailing driver 
revolves before getting a grip of the rails. 

Mr. Booth made one error in his first letter. When the 
driver told him the engine would not run down hill, he 
meant with steam on, not with steam off. Up hill, and 
until a certain speed, Mr. Webb’s new engines run very 
well. When once the limit of pace is reached, it does 
not matter whether the gradient is rising or falling. It 
is in reference to this peculiarity that I have known 
officials to sneeringly remark, ‘“‘ Our engines only have 
one speed.” I can amply corroborate Mr. Booth’s re- 
marks concerning the sulkiness of drivers of compound 
engines when asked questions. They will give no informa- 
tion whatever ; they cannot say anything good about their 
engines, and they dare not, for the sake of their posts, 
say anything against them. If you ask a question on ordi- 
nary railway matters, you get a civil answer. But at the 
very mention of compound engines they freeze up at once. 
Surely the drivers know as much about the engines as 
any one. And if they are all unanimously against them, 
can there be no reason for it? 

On the question of speed, or rather want of speed, I 
need only refer to two instances. When the ‘‘ Compound” 
class ran the up Scotch express it was allowed 75 minutes 
to Nuneaton, 61 miles from Crewe. Sometimes time was 
kept ; but the engines lost two and three minutes so fre- 
quently that the train was actually retimed to suit their 
convenience. The up day Irish mail was originally al- 











lowed (when accelerated) 70 minutes, Northampton to 


Willesden, 60} miles. Lt very soon had to be allowed 
three minutes more, compound engines being always em- 
ployed. 

One fact more and I close. The ‘‘ Precedents” stopped 
at Tebay and were assisted up Shap bank by a bank 
engine. After Carlisle the same trains are taken up Beat- 
tock bank by Mr. Drummond’s bogies, 10 miles, about 1 in 
80, without any assistance, except with heavy trains in 
bad weather. They run up splendidly. 

Yours obediently, 


To THE EpiTor OF ENGINEERING. 

Str,—I have followed with great interest the corre- 
spondence on this subject which has been going on in 
your valuable journal for the last few weeks. 

Kindly permit me to draw the attention of your readers 
to the remarkably small size of the steam ports of both 
Mr. Webb’s and Mr. Worsdell’s low-pressure cylinders. 
The former uses ports 18 in. by 2 in. for a 30-in. cylinder— 
proportionate area, 2,th. The latter uses ports l4in. by 
2in. for a 26-in. cylinder, equal to j,th. 

Now in compound marine engines which have a com- 
paratively low piston speed, the ports of the low-pressure 
cylinders would seldom be less than ,;th of the piston 
area. I should expect from such very small ports and 
very high piston speed to find the indicator diagrams 
much crippled. Might I ask your valuable aid to obtain 
diagrams for our instruction? This question of port areas 
is a most important one. 

In your leading article of this week’s number you 
attribute the breakdowns of the valve gear of Mr. Webb’s 
engines to insufficient clearances when at high speeds. I 
cannot understand this. Might not the back pressure 
have something tu do with it’ 

Yours respectfully, 


Greenwich. MARINE ENGINEER. 





To THE EDITOR OF ENGINEERING. 
S1r,—Perhaps you will let me thank you for your leading 
article on ‘‘Compound Engines,” which seems, to men, 
who like myself take the ENGINEERING for purposes of in- 
struction, to put the discussion on a proper footing. 
If ‘* Argus” is to have many more three-column letters 
in your paper on this subject, Jet him sign his name to 


| them, so that we can judge whether his experience justifies 


him in running down an engineer of Mr. Webb’s experi- 
ence ; and whether the information he so freely gives 
about the running of the compound engines, is likely to 
be correct, or is simply collected from dissatisfied engine- 
men ; his information certainly does not agree with yours. 

Let him also refrain from insinuations about engineers 
and mechanicians ; surely an anonymous writer has no 
business to express an opinion about any man’s abilities 





| in a discussion presumably entered into for the sake of 


giving and receiving information. Has ‘“‘ Argus” the 
power of reading men’s thoughts? Or is his pretended 
knowledge of what was passing in Mr. Webb’s mind when 
he designed ‘‘ Experiment,” all imagination ? 
As to ‘* Observer,” you have proved his letter to be 
beneath contempt, 
Yours obediently, 


October 6, 1885. LEARNER. 


To THE EpITor OF ENGINEERING. 

Srr,-—I have read with considerable interest your lead- 
ing article on ‘‘ Compound Locomotives,” as contained in 
your issue of the 2nd inst., and personally thank you for 
the light thrown on the particular subject in question, 
and on some questions relating to compound engines in 
general, 

The two paragraphs dealing with the ratio of volumes 
of cylinders and cushioning are most suggestive and im- 
portant, as on these questions, as well as on others re- 
lating to compound engines, ‘‘much misapprehension 
exists, even amongst those who should know better,” and 
in reading your valuable article I have been forcibly im- 
pressed with the idea, that you wou!d render signal and 
valuable service to the younger portion of your readers, 
and to others who have not had the advantage of a 
thorough technical education, if you would write a series 
of articles dealing with the subject of ‘‘Compound 
Engines” in a thoroughly practical manner; and I have 
presumed to offer the suggestion, feeling sure that your 
subscribers would not be slow to appreciate your efforts. 
Speaking for myself, I am not aware of any standard work 
dealing with the subject practically and with anything 
like completeness, and a series of articles in your journal 
would supply a long felt and much-needed want. 

Yours truly, 
ds 

[We propose shortly to publish some articles containing 
the information which our correspondent desires. Mean- 
while we may refer our correspondent to a series of letters 
on ‘*Compound Engines,” by Mr. W. Hartnell, which 
appeared on pages 223, 275, 282, 303, 375, and 433 of our 
eleventh volume, and which contain much information on 
many important points relating to compounding not dealt 
with, so faras we are aware, in any existing text-books.— 
Ep. E.] 








CANAL LIFTS. 
ToTHE EpitTor OF ENGINEERING. 

Srr,—Your recent accounts of the hydraulic lifts at 
Anderton and Fontinettes (October 24, 1884, and July 10, 
1885) seem hardly complete without referring to the ac- 
count you had previously given, in your issue of July 31, 
1868, of the inclined planes on the Morris Canal in New 
Jersey, which serve the same purpose at less expense of 
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plant (in most situations) and with greater range of ap- 
plication and at least equal economy of operation. 
Yours respectfully, 
W. Howarp WHITE. 
74, Wall-street, New York, September, 21, 1885, 





SUBMARINE BOATS. 
To THE EpITOR OF ENGINEERING. 
Srr,—Permit us to direct your attention to the fact that 
we built several years ago a submarine boat, which in all 
essential details is precisely similar to that described in 
your last issue. Detail drawings were published in The 
Engineer of this boat (called the Resurgum) about two 
years ago. 
Yours faithfully, 
CocHRAN AND Co, 
Duke-street, Birkenhead, October 7, 1885. 


THE CONTINUOUS BRAKE RETURNS. 
To THE EpIToR OF ENGINEERING. 

S1r,—I haveread with surprise the letter signed ‘‘ Henry 
Prince” in your last issue, more especially because it con- 
tains such convincing proofs that this correspondent has 
undertaken to write upon the important subject of con- 
tinuous brakes without being acquainted with even the 
preliminary requirements. 

On April 22, 1880, the Board of Trade issued a cir- 
cular in which the returns relating to failures were con- 
sidered very unsatisfactory, and desiring that the infor- 
mation should be of a uniform character, and arranged so 
as to be easily compared, that it should be limited to, and 
include all instances in which the safety of the trains is 
concerned, and directed that the replies should, in future 
returns, be given under the three following heads : 

1. Failure or partial failure of the continuous brakes to 
act when required in case of an accident to a train, or a 
collision between trains being imminent. 

2. Failure or partial failure of the continuous brakes to 
act under ordinary circumstances to stop a train when re- 
quired. 

3. Delay in the working of trains in consequence of 
defects in, or improper action of, the brakes, distinguish- 
ing whether they arose from neglect or inexperience of 
servants, or failure of machinery or material. 

Mr. Prince evidently knows nothing either of this 
Board of Trade circular or of the three heads under which 
the failures are to be recorded, for he asks if Mr. Stretton 
is perfectly unprejudiced in his views in bringing forward 
this second clause. It is hardly necessary for me to say 
that my opinions on the brake question are perfectly un- 
prejudiced, and certainly I took no part in drawing up 
the Board of Trade circular of 18S0. 

In reply to Mr. Mitchell, Iam well aware that the 
returns contain many errors and that certain brakes are 
recorded under wrong names and heads, but in my sum- 
mary I considered it better to quote the names as there 
given. Probably the companies or the Board of Trade 
will in future make the required corrections. 

I an, Sir, 
CLEMENT E. STRETTON, 
Vice-President A, Soc. Ry. Servants, 





Leicester. 








A CURIOUS ELECTRO-CHEMICAL 
PHENOMENON. 
To THE EpIToR OF ENGINEERING. 

S1r,—In reply to the letter of Mr. B. H. Thwaite on 
the 2nd inst., the crystals are ordinary chrome alum, 
Cr, K, 4 SO, 24 H20, which are so annoying in the ordi- 
nary bichromate battery. The action of all batteries of 
zinc-carbon elements excited by a solution of bichromate 
of potash and sulphuric acid is as follows (I presume Mr. 
Thwaite infers SO, to mean sulphuric acid, though SO, is 
really a hypothetical radical termed sulphion, which has 
never been isolated). 

The formula representing the reaction is: 


K, Cr. 0;+3 Zn+7 H, SOy= 
—S—m’” —_S~ 
295 686 
K, Cr, 4 S0,+3 ZnSO,+7 H20. 
ae ne  —_—~_—s‘“=— 
567 483 


This, however, does not take into account the water 
required to hold the potassium bichromate in solution in 
the first instance. If 3 parts by weight of bichromate of 
potash are dissolved in 20 parts of hot water, and 7 parts 
of strong sulphuric acid are added, it will give the 
strongest solution that can be used in a single liquid 
bichromate of potash battery. 

With batteries, however, in which a porous cell is used, 
as in the form described by Mr. B. H. Thwaite, the pro- 
portions would be as follows: Outside the porous cell, 
3 parts by weight of bichromate of potash dissolved in 
20 parts of hot water, to which are added 4 parts of sul- 
phuric acid, and inside the porous cell the remaining 
3 parts by weight of sulphuric acid demanded in the equa- 
tion may be added to 30 parts of water. The zinc must 
be well amalgamated, and a little free mercury placed at 
the bottom of each porous cell, 

The objection to the use of bichromate of potash is its 
insolubility, and also the resulting crystals of chrome 
alum that inevitably appear on the carbon pole. I have 
within the last year used an entirely new bichromute 
compound called double bichrome. This salt I obtained 
from Mr. R. A. Lee, 76, High Holborn, W.C., and find 
that it works far better than bichromate of potash; it 
does not form chrome alum in working—indeed, it cannot, 
as the elements forming chrome alum are wanting—is 





much cheaper, and is soluble in one and a half times its 
own weight in cold water. 
Yours truly, 
JouN E, CHASTER. 
Elm Bank, Talbot-street, Southport. 
September 5, 1885. 








THE NEW UNITED STATES CRUISERS. 
To THE EpiTor or ENGINEERING. 

Str,—I have recently returned from the States, and 
have had an opportunity to get from authorities some of 
the particulars of the conditions under which the new 
cruisers (as they are called) are being built, the political 
jealousies that are ripe, the punishments that must be 
meted out to the so-called favourites of the last Govern- 
ment, and the unmilitary advice of a few officers who 
desire to advance their own interests by catering to the 
policy of the party in power. 

Will you allow me to call attention to some facts to 
show that your journal, in its edition of July 24, has been 
unjust to the ex-secretary of the Navy, the Naval Advisory 
Board, and the contractor ? 

As you have stated concerning the attack upon Mr. 
Roach, ‘‘ At its best there was undoubtedly a consider- 
able element of partisan prejudice in it, as might naturally 
be expected.” 

Upon the principles of protection and free trade I desire 
to present no argument, for it is entirely a question of 
self-interest. Mr. Roach is but one among a host who 
are conscientious believers in the high tariff they advocate, 
and this army of protectionists would be augmented by 
all the iron and steelmakers and shipbuilders in Great 
Britain to-day, were they to transfer their pecuniary 
interests in these industries to America. 

With this question of self-interest, the acceptance or 
rejection of the ships, exciting so much attention in the 
United States, pore to have no connection. If Mr. 
Roach has failed to meet all or any of the specifications 
—and this fact has not by any means been proved—it is 
because he has had no experience in building war-ships of 
any reasonably recent type. 

Again, the ships were experiments on the part of the 
American Parliament, which crippled the Secretary of the 
Navy, in their unjust mistrust of his integrity, by re- 
quiring the contract to be given to the lowest bidder. 
They were experiments on the part of the Naval Board ap- 
pointed to advise him. They were experiments on the 
part of the contractor who got the contracts. And yet, in 
treating for their acceptance, the new American Govern- 
ment seems to be demanding a higher standard than our 
own exacts of builders who have reached a very advanced 
experience. 

In regard to ‘‘ the financial collapse and bankruptcy 
of Mr. Roach,” I think you have been misinformed. His 
assets are largely in excess of his liabilities, and his 
assignment is but the natural course for an hcnest man 
to take to protect his bondsmen. His physical collapse is 
not remarkable under all the circumstances of age, im- 
paired health, and the Government’s unique decision. As 
to Mr. Roach being ‘‘ the only man in the United States 
able to build large iron vessels,” it must be remembered 
that there were sixteen separate bids for these ships, 
representing eight different firms, all of whom were recog- 
nised as competent bidders. 

It seems to me that the American Congress alone is 
responsible for the fact that Mr. Roach received the 
contracts for all the ships. Had the Secretary of the 
Navy been entrusted with the entire vote, or appro- 
priation, to use as his judgment suggested, there is very 
little doubt but that the ships would have been given 
to different builders. The naval service would then 
have had the advantage of the results of a useful com- 
petition ; the ships would have been more quickly com- 
pleted ; and the abuse that has been heaped upon the 
one builder, Mr. Roach, would have been shared with 
other protectionists. If ‘‘ he was the favoured contractor 
who got most of the jobs,” this fact must not be lost sight 
of, that the ex-secretary was only carrying out the law of 
Congress to give the contract to the lowest bidder. 
Secretary Chandler’s ambition to see a navy more prac- 
tical than on paper would undoubtedly have led him to 
the conclusion to place the contracts where the ships—if 
equally well constructed—could be completed, or nearly 
so, while he was at the head of the Navy ; but his political 
opponents, while unable to prove any breach of honest 
administration, placed the very restriction upon him 
for which so many are now condemning him ; for every 
member of the American Parliament must have known, 
had he given the question any thought, that Mr. Roach 
was better able, with his wealth and large establishments, 
than any other shipbuilder to control the contracts for all 
the ships, 

Until the Government of the United States removes 
the restriction that the contracts shall be given to the 
lowest bidder, and trusts the heads of its departments 
for an honest and efficient expenditure of the votes of 
credit, it must expect a continuance of those bitter party 
fights that must affect disastrously any naval or pt 
service. No administration of affairs can be properly and 
intelligently effected under the system in practice in the 
United States of frequent changes of Cabinet Ministers. 
There should be, as in our own country, a permanent 
Board of Admiralty, where the men who are required to 
take the omar A in action shall have the controlling 
advice and decision in the preparation and construction. 

Your paragraph relating to the specifications and trials 
of the despatch boat Dolphin was evidently prompted by 
the report of the Board selected by the new secretary to 
give him some information concerning the construction of 
the new ships. Any criticism founded on such informa- 
tion, without at the same time consulting the records and 
reports of the Naval Advisory Board—the only Board 





authorised by the American Congress to assist anc 
secretary in all matters relative to the designs, plans, con- 
struction, and trial—seems to me to be premature and 
certainly is not based upon the thorough investigations 
your journal is accustomed to give all important questions, 
In the specifications there appears no figure of speed. 
The Naval Advisory Board evidently appreciated too wel 
the experimental conditions of the work to require more 
than the “‘highest attainable speed,” and as the contractor 
was not at liberty to make and follow his own designs 
surely could not be held responsible for more than 
“‘material and workmanship.” Further, I have reason 
to believe that the Naval Board and their inspectors haye 
no desire to shirk any of their responsibility. If you 
will make as many inspections as I have been curious 
enough to make, with great risk to my head and legs, 
you will find that all the fast steamers are most elaborately 
fitted with water jets, pipes, and hose, and that streams 
of water are constantly pouring upon the journals, thrust 
and other bearings, even during their most ordinary 
passages. 

The most reasonable explanation of the situation may 
be briefly summed up in the unfortunate fact for the 
American Navy that the contracts were made by one 
Government while the acceptance of the ships was con- 
trolled by another that has been educated to believe the 
preceding Government corrupt and inefficient ; or to use 
the words of the Right Hon. the Earl of Northbrook 
in his evidence before the Select Committee on Admiralty 
Expenditure and Liabilities, “it is unfortunate that in 
the middle of all the proceedings there was a change 
ee eee do not mean that there was any fault to be 
found with either one or the other, but it has been un- 
fortunate.” 

It must be admitted, however, that the action of the 
new secretary, indorsed by the high legal authority of an 
Attorney-General, no matter whether the motives are 
political or otherwise, will be accepted by many mannfac- 
turers in the nature of repudiation, while the natural 
feeling of the protectionists will be to defend Mr. Roach 
against the persecutions of a party. 

In conclusion, —_ my thanks for an opportunity to 
give you some facts that I picked up during my recent 
visit to the States. I am glad, too, to be able to inform 
you that I could discover no reliable evidence that Mr. 
Roach had been, in any manner, favoured by the late 
secretary and the Naval Advisory Board ; while I must 
admit, that if I were an American steelmaker or ship- 
builder, I would advocate protection as long and as 
seriously as Mr. Roach has done. 

AN ENGLISH TRAVELLER. 


l advise the 


he 


London, September 9, 1885. 


PERUVIAN Raitways.—The government of Peru has 
contracted with Messrs. Grace Brothers and Co., of New 
York, for the extension of the Oroya Railway from Chicla, 
its present terminus, to the mines of Cerro de Pasco. 
Chicla is more than 12,000 ft. above the level of the sea. 
The line mounts to it in 86 miles from Callao. To carry 
out an extension to Cerro de Pasco, some 50 miles further, 
it will be necessary to tunnel the crest of the main ridge 
of the Andes, 


Gas AND WaTER AT NottinGHAM.—The Nottingham 
Corporation Gas Works realised, in the financial year 
ending March 25, 1885, a net profit of 27,586/. 1s. 9d. The 
quantity of gas sold during the past year was 1,213,259,700 
cubic feet, against 1,163,225,500 cubic feet sold during the 
—- year, being an increase of 50,034,200 cubic feet. 

he amount realised for gas sold during the year was 
145,061. 1s. 7d., against 142,504/. 13s. 9d. during the 
previous year. A reduction in the price of gas came into 
operation during the last quarter of the year, when the 
largest consumption took place. There has not been, 
therefore, sufficient time for the reduction to effect any 
increase in the consumption. This reduction amounted to 
35651, and, added to the gas rents, would have shown an 
increase of 6121/. 7s. 10d. The net profit on the past year 
was 4410/. 4s. 7d. less than the previous year. This is 
more than accounted for by the reduction of 3565/. already 
referred to, and the additional interest on capital of 
1452/. 4s. 8d. After serious consideration the gas com- 
mittee is of opinion that it is desirable to keep the 
chemical works at Giltbrook in the hands of the corpora- 
tion, and it has made the necessary arrangements to do so. 
Considering the great reduction during the past year in 
the price of tar and liquor, the committee is afraid that 
these residuals will not produce by many thousand pounds 
the amount realised for them during the past few years. 
The expenditure on account of manufacture last year was 
at the rate of 1d. per 1000 cubic feet less than during the 
previous year. Further contemplated economies will, it 
is hoped, partly compensate for an inevitable loss of 
revenue owing to the extraordinarily low prices of all 
residual products. By a vote of the Council on the 25th 
of June it was ordered that 22,000/. should be paid over in 
aid of the current expenditure of the municipal year, and 
the balance of 5586/. 1s. 9d. will be carried forward to the 
next year’s account. The Nottingham Corporation water 
rents show an increase of 2131/. 10s. 4d. over the previous 
year. The water committee has placed 1000/. to the credit 
of the depreciation and renewal fund ; and in considera- 
tion of heavy draughts upon that fund the committee recom- 
mends that a further sum of 1031/. 5s. be appropriated 
from the profit of the year, which amounts to 2531/. 5s. 
This leaves a balance of 1500/., which has been appro- 
nn by the Council for the improvement of the 

rough and the public benefit of the inhabitants. During 
the past year the Mapperley reservoir extension has been 
completed and the mains to Carlton and Netherfield laid 
down. A new reservoir has also been constructed at 
Park-row, the old reservoir being found insufficient for the 
requirements of the district which it supplied. 
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A NoveEL form of tip wagon fastening has been de- 
vised by Mr. Percival Fowler, of Queen-square, West- 
minster, the object of the arrangement being to enable 
the door to be locked and the wagon body to be se- 
cured against motion, either on its vertical or its trans- 
verse axis, by one appliance. As shown in our illus- 
tration above, the wagon body is pivotted to and 
tips upon a transverse horizontal axis. This axis is 
connected to a frame which swivels round a vertical 
pin on the truck. Thus by means of these two axes 
the wagon can be tipped either to the end or the side. 
Until the moment when the tipping is just about to 
take place, the wagon body is held by the shackle 
(Figs. 3 and 4), which is hooked over the stud, project- 
ing from the timber of the wagon body. This shackle 
is kept in place by a vertical bolt which takes into a 
hole in the projecting stud. This vertical bolt is 
guided by an eye at the end of a rod or shaft which 
runs the entire length of the wagon, and carries at its 
other end a catch which locks the wagon door. When 
the bolt is raised to release the shackle it can then 


be used as a lever to rotate the shaft and remove | 
Thus, a man standing | 


the catch from the door. 


at one end of the wagon can perform the whole series 
of operations without moving, while at the same time 
the fastenings are of an inexpensive kind, and are not 
liable to get damaged. 
a wagon is shown in the act of emptying. 
regains the level position the bolt will be turned into 


In the perspective view, 





When it | 






the vertical position locking the door, the shackle will 
be placed over the stud and the bolt pushed home, 
and thus every part will be secured without delay. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26, 1885. 
THE iron and steel markets have gained additional 
strength. Quotations have been advanced on steel, 
rails, nails, old rails, wire, bars, and plates. The ad- 


vance is very small, but is based upon an increase in | 
A meeting of the wire manufacturers was | 


demand, 
held in New York on Thursday, representing seventy 
of the leading mills, and reports were made show- 
ing that wire is scarce and demand heavy. An ad- 
vance of 10 to 15 per cent. was determined upon and 
announced. The long strike in the Cleveland rolling 
mill has terminated on account of the advance and 
work will be resumed next Monday. Nails are in very 
active demand in consequence of 38,000 machines being 
idle west of the mountains. The 28,000 mills east of 
the mountains are obliged to furnish the demand for 
the entire country. Prices have been advanced to 
2.30 dols. per keg, and a further upward movement is 
anticipated. The Bridgeton Nail Works, which have 
been idle for six months on account of the strike of 
their workmen against a 10 per cent. reduction, has 


| Pennsylvania have been much gratified at the initial 

















| point convenient to the Connelsville coke fields. 
| management of the Cambria Iron Company has been 
| changed. The death of D. J. Morell, who was superin- 
| tendent for over thirty years, was recently noted. His 
| successor has resigned to accept an important position 
| in Cleveland, Ohio. 
| Ohio flint glass workers has been ended in a com- 


started up at the advance. The nailmakers of Eastern | 
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experiments made this week at the Brookes Iron 
Works, at Birdsborough, 15 miles north of Phila- 
delphia. A 1-ton converter was used and was supplied 
by metal run direct from the blast furnaces. After 
that the metal was taken into rolls the size of ordinary 
plate slabs and finished on one of the nail plate rolls 
without going through the usual process of bloom- 
ing. The result is quite pleasing to those who have 
been waiting for months to observe the results reached 
by the new method. It is intended by nailmakers to 
either use this or some other process for supplying 
themselves with steel slabs. Three blast furnaces of 
the Pottstown Iron and Steel Company will blow in 
next week. Several large iron works have completed 
repairs, and will start up next Monday. A new iron 
company has been organised with a capital of 250,000 
dols. to employ 250 men, and will be located at some 
The 


The ten months’ strike of the 


promise, giving the workmen a moderate advance. The 
general situation of the iron trade shows a steady im- 
provement, but there is no certainty of any very 
marked advance, simply because there is so much idle 
capacity, that it is a matter of only a few weeks to 
depress prices by undue production. The steel rail 
mills are receiving a few orders, and those of small 
dimensions. Prices are rather weak. Large buyers 
decline to place orders on the grounds that the syndi- 
cate will not be able to carry out their resolution to 
produce only 750,000 tons of rails during 1886. It is 
now evident that the protectionist and revenue re- 
formers are to have another contest in Congress next 
winter. The Eastern Pig Iron Association met in 
Philadelphia to-day ; a large representation was pre- 
sent and took decided steps to organise the tariff 
duties of the country, in view of the exciting 
struggle on the tariff question this coming winter. 
The National Protective Tariff League has already been 
organised, and it is proposed to establish Hamilton 
protective clubs of working men and others interested 
in high tariff duties. 
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ON THE IRON TRADE OF SCOTLAND.* 
By Mr. F. J. Rowan, Glasgow. 
(Concluded from page 338.) 

GENERAL. | 


In the past, Scotland has a good record of advance- 
ment and improvement in connection with the iron trade. 
It seems probable that the first cylinder blowing engine | 
was introduced here ; and the first use of raw coal in the 
blast furnace has been claimed for both Carron and 
Wilsontown. It is not unlikely that its use may have 
been practically simultaneous in these early works, The 
story of the discovery of Blackband ironstone by David 
Mushet,t and of the invention of hot blast by James 
Beaumont Neilson, and its introduction into Clyde iron 
works has been often told, and need not be repeated here. 
The influence excited by these discoveries is undoubted. 
At Dundyvan about 1845, the largest furnace of its day 
(65 ft. high) was built, and very early, if not the first, 
attempts in Britain were made to collect and utilise the 
gases from the tunnel head. Iron ore was successfully 
calcined by means of these gases at Coltness in 1852,} and 
there is no reason why such a method should not again 
be used with advantage. And, finally,'we have the great 
improvement in dealing with furnace gases which has of 
recent times been introduced at Gartsherrie, Langloan, 
and Summerlee Works. Some credit is undoubtedly due 
to Mr. Henry Aitken, as having foreshadowed this latest 
improvement in his patents of 1874. Mr. Gorman was | 
also an early worker in this field. 

There is no doubt that the enlightened practice of some 
of the Middlesbrough ironmasters has had a beneficial | 
effect upon the general practice in Scotland, and that it 
led to a general enlargement of furnaces and closing of 
their tops. The extreme sizes of Ferryhill and other 
works have not been introduced here, nor have the very 
high temperatures of blast become general. I am in- | 
formed by Mr. Cowper, however, that at Carron, where 
the first two regenerative blast stoves in Scotland were 
put up, furnaces are now working with blast at 1440 deg. 
Fahr. temperature, and that economy results from that 
temperature as compared even with 1240 deg., which 
was tried. Of other hot blast stoves there are nine 
Massicks and Crooks stoves at Glengarnoch and three 
Whitwells at Carnbroe; and I am informed that some 
ironmasters are working regularly with 1000 deg. tem- 
perature of blast from iron pipe stoves. 

Of the new departure at Wishaw and Glengarnoch it is 
not my province to speak further ; nor can I more than 
mention a proposed new method of making coke from 
ordinary dross which the manager at Monkland Iron 


1850. | 


ments have been introduced in the methods of manufac- 
ture, so that the mere increase in the number of furnaces 


| does not fully represent the increaseJ power of production. | 
| Itis to be hoped that more prosperous times will soon | 


appear to reward and still further stimulate the ener 


y 
and ability which are to be found in all branches of the 


iron trade of Scotland. 


In conclusion, it only remains for me to —, 4 
hic 


acknowledgment of the courtesy and kindness with w 


| requests for information have been met in many quarters, 


My thanks are specially due to our able secretary, Mr. 
Jeans, to Messrs. Ralph and R. 8, Moore, Mr. James 
M‘Creath, Mr. W. French, Messrs. James Watson and 
Co., and Mr. John E. Swan, and to several of the iron 


| and coalmasters of this district ; and in acknowledging 


the freedom with which much interesting information has 
been supplied to me, I must express my regret that I 
have not been able to render it fuller justice than this 
paper witnesses to, 


APPENDIX. 


TABLE I,—Furnaces in Blast, Quantities of Iron Made, 
de,, 1760 to 1845, 


| | 
| 
Quantity | 
Made. 


Furnaces. 
Ship- 
mente Remarks. 


In Blast. Erected. | 








| ( These are 
exports to 
foreign 
countries 
only. The 
} figures are 
taken from 
&@ paper 
published 
by Mr. W. 
French in 


1840. 
Total exports 


1836 

1837 

1838 

1839 

1840 a .. | 197,000 
1841 ae ae | is 
1842 ai ae ae 
1843 280,000 
1s44 | bs 





1845 94 109 | 475,000 | 194,000 





TABLE II.—FURNACES IN BLAST, ANNUAL MAKE OF PIG-IRON, STOCKS, SHIPMENTS, &c. 


| | | 
1851. 1852. 53. | 1854. 1855. | 1856. | 1857. | 


——— 


Tins, 
109,895,040 
106,475,436 

87,563,496 
48,618,320 


Perthshire ... 

Stirlingshire ass 

Clackmannanshire 

Dumbartonshire ... 

Renfrewshire 25,881,285 

Argylshire ... os re eee 7,223,120 

Sutherlandshire ... 0... 0... 3,500,000 

Roxburghshire 70,000 

Total es ae -. -9,843,465,930 

“This total quantity is equal to 820 years of 12,000,000 
tons annually, the vend of coal in Scotland for all purposes 
in 1866 ; and as to depth of working, our shafts do not yet 
reach 1200 ft., and it is estimated that the depth will in no 
case exceed 3000 ft. ; but large capital will be required to 
undertake such depths of winnings, and the price of coal 
must range higher than at present.” 

TasLE VI.—Total Production of Coal and Ironstone and 
Make of Pig Iron in Scotland, with Average Consumption 
of Ore per Ton of Iron, 1854 till 1884. 

| 
Total Coal. 


| ail Average 
— of Pig Consumption of 


| 
Ironstone. 
| ron, | Ore per Ton 
| 
| 


Year. 
of Steel, 
754,000 
$20,000 | 


| 


7,448,000 | 
7,325,000 | 
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1855 
1856 
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20,515,134 
21,225,797 


888,158 988,000 


, 1845-85. 


1863. 


1864. 1865. 


1358, | 1350, | 





1845. | 1846. | 1847. | 1848. 1849. 


D -. 240m./144m.| 80m. 96m. 96m. 
Shipments -- 194 m./377 m.'370 m. 382 m. 378 m. 
Make .. -. se .. 475 m.'580 m, 540m. 600 m. 690 m. 
Furnaces in blast, Jan. Ist..| 88 | 98 100 =: 1108 103 
Rail deliveries ne = ee * ae - 
Consumption in Scotland .. 
Average prices 
Furnaces in blast 
Miners’ wages 
Bank of Engla 
count 


Stock at Ist January 
113 
.. 21m. 
40/4 45/6 
93 109 
.. | 26 
3 


65)- 
89 


70/- 
95 


76/- | 
92 92 
d rate of dis-- 





1866. 1869. 


200 m. 
324m 
630m. | 


225 m. 


44/6 
2/9 


130 m. 
510 m, 
820 m. 
121 
3m, 
336 m. 
72/6 


117 


132 m. 
528 m. 
820 m. 

114 115 
20m. | 14m. 
286m. | 800 m. 
79/9 | 70/9 
116 

5/- 


216m. 
562 m. 
754 m. 


360 m. 

438 m. 

780 m. 

114 

} 2m. 

| 250m. 
45/2 
100 
2/7 


300 m. | 
| 452m. | 
770m, | 
105 | 


250 m. 
40/1 
110 


Jv 


1873. 1874, 1877. 


196m, | 340m. | 
554m. | 
980 m. 


2 


1878. 





760 m. 
679 m. 
1164 m. 
134 
61m. 
531 m. 
549 
133 


666m. | 763m. 
607 m. | 637 m. 
1180 m. 1160 m, 
125 | 138 
15m. 38 m. 
531m, 480m. 


559 57/4 


563 m. | 
960m. | § 
123 131 
4m. | 7m. 
78m. | 340m. 
54/5 51/11 
129 125 

3/- 3/3 


3} 
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1880. 1882. 1883. 








510 m. 
595 m. 
1031 m. 


568 m. 
. | 629m. 
. 1150 m. 


Stock at lst January 
Shipments .. oe 
Make. . = are oe 
Furnaces in blast, Ist 
January .. + - 
Rail deliveries 
Consumption 
land : 
Average prices 
Furnaces in blast .. 
Miners’ wages ss aed 
Bank of England rate of 
discount .. - oe 


--| 652m, 
-| 586m, 
994 m, 


98 121 
oe. 54m. | 22 m. 
in Scot- 

os - | 447m. 
53/3 

124 

3/9 


3 


420 m, | 
53/6 
108 


54/4 


4/- 


9 
J 


2h 


| 

| | 

4/9 | 3; | 
| 





Works has tried, and which promises fairly well. These 
are evidences, if proof were wanted, that the spirit of 
enterprise is still potent among the Scottish ironmasters, 
and are a good augury of future improvements. 

The remodelling of the Carron Iron Works and the 
rapid development in recent times of some branches of 
the manufactured iron trade, also contain indications of 
the means of attaining future prosperity. In such de- 
velopments as that of the malleable iron tube manufac- 
ture may be found some compensation for the depressing 
effect of the increased manufacture of open-hearth steel 
upon the pig-iron trade; and therefore it is interesting 
to learn, on such good authority as that of the Messrs. 
Stewart, that within the last twenty-five years the butt- 
welded portion of the manufacture has increased six 
times, and the manufacture of lap-welded or boiler 
tubes has increased ten times. I am also informed that 
the number of furnaces employed in the welding of boiler 
tubes was fifteen in 1872, and that it is now twenty-three ; 
the trade even in its present depressed condition being 
fully equal to the appliances at command. Improve- 





* Paper read before the Iron and Steel Institute at 
Glasgow. 

+ See *‘ On the Rise and Progress of the Iron Manv- | 
facture in Scotland,” by J. Mayer. Proc. Iron and Steel | 
Institute, vol. ii., 1872, pp. 28—35 
$ Practical Mechanic’s Journal, April 1, 1852, 


620 m. 
620 m. 
1206 m. 


180 
35 m. 


506 m. 
130 





363 m. 
445 m. 
982 m. 


490 m. 
841m. 
1090 m. | 


194 m. 
612 m. 
993 m. 


120 m. 
463 m. 
806 m. 


96 m. 
543 m, 
1050 m. 


665 m. 
816 m. 
1160 m. 1103 m. 
113 

70m. 


116 
60m. | 


126 
74m. | 


115 
81m. 


121 
73m. 


126 
54m. 


122 
50 m. | 
| 360m. 

65/9 


335 m. 
54/4 


373 m. 
117/3' | 
119 9% | 117 | 116 | 103 | 
8/6 6/6 5/- 4/6 4/3 | 
, a | 65 33 | 3h 2} 3 | 
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470m. 

101/10 
127 
7/3 


317 m. 
87/6 


370m. | 
58,6 


465 m. 
58/11 
327 


4/6 
3 





TABLE 1V.—Production of Pig Iron and Tons of Coal 
used in its Manufacture. 


tion of Coal per 


Year. |Tonsof Iron Made. Tons of Coal used. 
| Ton of Pig. 


3,215,500 
730,000 


| 


| 





TABLE V.—Summary from Report of the Royal Commission 


on Coal, 1867. Tons. 
2,158,703,360 
2,044,090,216 
1,098,402,895 
1,785,397 ,089 
86,849,880 
1,800,000,000 
358,173,995 
127,621,800 


Edinburgh... 
Lanarkshire 
Fifeshire 
Ayrshire ... 
East Lothian 
Firth of Forth 
Dumfriesshire 
West Lothian 


505 m, 
| 395m. 
902 m. 


86 91 
88 m. | 23 m. 


294m. | 
48/5 
90 


|Average Consump- 


| 1879. 
| 


£35 m. 
520 m. 
988 m, 


679 m. 
555 m. 
932m. 


739 m. 
| 563m. 
1176 m, 


940 m. 
620 m. 
1126 m. 


836 m. 
623 m. 
1129 m. 


745m. | 
651 m. 


| 1049 m. 


100 


| 124 
| 30m. 
| 


28 m. 


105 
238m. 


1012 
27m. 


103 
17m. 
397 m. 
49/2 49/4 
116 108 
4- 4/- 


+ | 


468 m. 
42/14 
95 
4,6 


3 


483 m. 
46,9 
110 

46 


3} 


302m. | 384m. 585 m, 
47/- | 54/6 

106 
3/3 4/- 


33 | 8 | 8 | BB | 


pr. cent. 


TaBLeE III.—Furnaces in Blast, Production of Pig Iron, 
and Average Annual Make per Furnace, 1871 till 1884, 


| 
Average Furnacet| >, oauction of Pig 


in Blast. 


No. 
127 
127 
119 

96 
117 
116 
103 

90 

88 

106 
116 
108 
110 


Average per 


Year. . 
Furnace. 


, tons. 
1,160,000 
1,090,000 


993,000 











| Heavy Guns ror Itaty.—The first of four immense guns 
| ordered by the Italian Government, and intended for 
| coast defence, has just been completed by Krupp, of 
| Essen. The monster, weighing 120 tons, was tested at 
Meppen, whither it was transported on two —— con- 
structed trucks, each weighing 39 tons, connected by a 
smaller one weighing 19 tons, 














ENGINEERING. 


363 | 





Oct. 9, 1885] 





“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
umber of views given in the ification Drawings is stated 

The Mach case after the price ; gine ta ae mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 5 

Copies of Specifications may be obtained at 38, Cursitor-street, 
"Teonety- ane, E.C., either personally, or by letter, ing 
amount of lager postage, addressed toH. Reapgr Lack, Esq. 

The date of the advertisement of the pt ofa yplet ‘ 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES, STOVES, &c. 


11,250. J. Dem r, Newton Heath, Manchester. 
An Improved Method of and Apparatus for Ex- 
tracting Tar and Ammonia from the Gases of Blast 
Furn 








aces. {6d. 1 Fig.) August 14, 1884.—The gases are, by 
means of exhausters, drawn from the furnace to an ordinary 
ammonia still,:and thence through dust boxes and condensers, 
washers, and scrubbers to the boiler furnaces, to assist in the 
generation of steam, (Sealed September 11, 1885). 


12,471. J. P. Roe, Consett, Durham. Improved 
Apparatus for the Distribution of Gas and Air in 
Regenerative Steel Melting, Glass Melting, and other 
Furnaces, wherein Gaseous Fuel is used for Heat- 
ing the Same. (6d. 6 Figs.) September 16, 1884.—This appa- 
ratus is designed to supersede the plate reversing valve for con- 
trolling the direction of the gas and air currents in regenerative 
gas furnaces. The incoming coal gas from the producers enters 
the valve box A through the inlet branch E, and following the 
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direction of the arrows passes through the valve C into the flue J, 
and thence into the gas chamber (not shown in the drawing). Con- 
currently with this, the spent gases are passing from the opposite 
end of the furnace into the flue K, following the direction of the 
arrows through the valve I and into the flue L, leading to the 
chimney. When the valve C is closed and D opened, the current 
of incoming gas is reversed, and it ascends through thé other gas 
chamber. The escape of waste gases from the furnace may he re- 
gulated by the screws on the upper part of the rods P and Q. 
(Sealed September 18, 1885). 


12,990. J. Imray, London. (H. de Bay and C. de Ros- 


setti, Cairo). Apparatus for Combustion of Liquid Fuel. | 
{6d. 4 Figs.) September 30, 1884.—This invention relates to appa- | 


ratus for combustion of liquid fuel, such as oils or liquid bydro- 
carbons generally, the heat produced being in part applied to convert 
the liquid into gas, but chiefly for heating boilers, furnaces, &c. 
As an example, the apparatus is described as applied for heating a 
steam boiler with an internal flue. The liquid products pass from 


2 


2 eee eR ae 


Fig ) 









a reservoir A, through the pipe B, into the retort C, being pro- 
pelled by a jet of air or steam through a nozzle at a, The pro- 
ducts, having been volatilised in the retort C, issue through the 
pipe D, entering the chamber E together with a jet of air forced 
in through the pipe F. From the chamber E extend a number of 
perforated pipes K K!, through which flows the mixture of gas and 
air, which is ignited upon issuing through the perforations, so as 
to heat the boiler and retort. Oxygen may be admitted by the 
pipe Gl. (Sealed September 11, 1885), 


13,350. J. W. C. Webb, Worcester. Improvements 
in Kilns and Stoves. [6d. 4 Figs.) October 9, 1884.—The 
kilns or stoves are constructed one above another with an inter- 
cepting flue arranged between them, having communication ulti- 
mately with a stack, dampers being provided for controlling the 
heat, 82 as to confine it wholly or partially to the, lower kiln, or 





to cause it to pass thence to the flues of the upper kiln as may be 
desired ; auniform distribution of the heat may thus be attained 
(Accepted August 14, 1885). 


13,426. T. Nordenfelt, London. (C. G. Wittenstrim, 
Motala, E. Faustman and P. Ostberg, Stockholm, Sweden). 
Improvements in Furnaces for Melting Metals in 
Crucibles, (6d. 10 Figs.) October 10, 1884.—The furnace is 
divided into two, three, or more compartments, in which the 
crucibles charged with the metal to be melted are placed succes- 
sively, so that they receive first a preliminary heating in one or 
more compartments, and then a final heating in another com- 
partment. (Sealed September 22, 1885). 


14,199. H.G. Fairburn, Cardiff. Improvements in 
ery for iccating at Low Temperatures 
Coal and other Substances. (6d. 3 Figs.| October 27, 
1884.—A shallow chamber placed over heated flues is provided with 
a number of — blades, which propel the coal through the 
oo and continuously move it about. (Accepted August 25, 
14,324. P.M. Justice, London. (C. Dietzsch, Malstatt, 
Germany.) Furnaces for Burning Cement and other 
Substances. (6d. 3 Figs.) October 29, 1884.—The burning 
and cooling spaces have an oblong form, and the furnace is lined 
with basic materials in lieu of the acid lining generally employed. 
(Accepted September 1, 1885). 


14,638. C. Cochrane, Stourbridge, Worcester. De- 
siccation of the Air Supply of and A 
paratus for that Purpose. [6d. 2 Figs.) November 5, 


1884.—The air, while on its way to the furnace, heating stove, or 
blowing engine, is desiccated by causing it to pass in intimate 
contact with extended surfaces of a substance, such as calcium 
chloride, that will take up moisture. (Sealed August 14, 1885). 


14,736. J. Riley and W. Crossley, Glasgow. Im- 
provements in the Manufacture of Steel, and in 

urnaces or Apparatus therefor. (8d. 7 Figs.) Novem- 
ber 8, 1884.—To prevent the loss due to the time spent in cooling 
down steel-making furnaces, and in introducing and melting a 
fresh charge, each furnace is charged with ready molten metal. 
With this object the cupola 11 and reverberatory chamber 12 are 
combined, so that the metal melted in the cupola may pass along 
the bottom 13, and into the reverberatory chamber. The heated 








gases pass from the reverbatory chamber into the cupola and in 
rnc vo through the raw material their heat is utilised. The 
heat is obtained by a fireplace 14, provided with a valve feeding 
hopper 16, air being admitted by a pipe 18. When the gases act 
in the reverberatory furnace with a reducing flame, heated air 
may be injected on the metal by a number of nozzles 24 connected 
with the pipe 23 and heating chamber 21, into which air is 
led from a blowing apparatus by a pipe 22. (Accepted August 25, 
1885). 


16,411. S. Pope, Tinsley, York. An Improved 
Arrangement of Introducing Air into the Air Re- 
enerator of Regenerative Furnaces. [6d. 3 Figs.) 
Yecember 13, 1884,—In order to improve the quality of the steel 
produced, it is proposed to introduce heated air into the air re- 
generator, the return heat from the hearth being utilised for the 
purpose. The cold air enters the heating arrangement F through 
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the pipe G, and after being heated it passes out through the outlet 
pipes H and valves I intothe flues D, and then through the open- 
ings M into the air regenerator chambers C, finally passing into 
the open hearth or other furnace A through ports B, where it 
mixes with the gases inthe usual manner. The valves I may be 
worked in connection with, or independently of, the ordinary re- 
versing valvesK. (Accepted August 21, 1885). 


94. C. Cochrane, Stourbridge, Worcester. Im- 
provements in the Means and Apparatus for De- 
siccating the Air Supply to Furnaces. . 10 Figs.) 
January 2, 1885.—Instead of employing solid calcium chloride for 
desiccating the air supply to furnaces (compare No. 14,638 above), 
which was found to gradually assume a liquid condition, 
the air is allowed to rise through a concentrated solution of cal- 
cium chloride. (Accepted August 14, 1885). 


7615. J. D. Bodwell, San Francisco, U.S.A. Im- 
provements in Apparatus for the Combustion of 
Liquid Fuel. j6d. 4 Figs.) June 23, 1885.—Within a com- 
bustion chamber are arranged a series of inclined shelves, over 
which the liquid to be burnt is allowed to flow, until it reaches 
the bottom, or is consumed. (Accepted July 31, 1885). 


8478. J.T. King, Liverpool, (S. 7. Owens, Pittsburgh, 
Pennsylvania, U.S.A.) Improvements in Metallurgical 
urnaces, (4d. 4 Figs.) July 14, 1885.—For carrying away 
the waste p ts of combustion, a chamber d, arranged under the 
bed a, is provided with a series of flues e, composed of sections of 
clay pipes el supported at the ends by the walls, and at the joints 
by intermediate piers f. The space between the piers occupied 
by the courses f! and f2 is open, so that air from the flues i may 
ascend between the pipes. The outlet passage c communicates 
with the flues e by openings e? through the wall d, and the other 
end of the flues e open directly into the stack flue k which leads 
up tothe stack /. Air enters the flues 1 from the chamber m and 
directly under the flues e and into the chamber d, whence 

it passes up n, over the wall a' and into the bed a. The waste 
heat passing from the bed of the furnace through the flues e 
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heats the latter to a very high temperature, and the air from 
passing between these flues takes up the heat from them, and 
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is delivered into the furnace in a highly heated condition. 
cepted August 14, 1885). 


COKE OVENS. 


11,967 BR. de Soldenhoff, Merthyr Tidfil, Glam. 
paratus Employed in the Treat- 
ment of Coalin order to Obtain Coke and Bye-Pro- 
ducts therefrom. (6d. 11 Figs.) September 3, 1884.—The 
gases generated in the coking oven are led to a conducting flue 
which may communicate with a collecting flue, or with the con- 
densing plant situated on the top of the ovens. From the col- 
lecting flue the gases flow into a flue formed in the upper part, 
and thence into a flue formed within the lower part of each 
side wall. From these lower flues the gases pass into flues 
situated below the floor of each oven; in the first of them the 
gases from two adjacent side walls meet and run together to the 
end, where they pass into the second flue under the floor of 
the next oven. Thence the gases will be directed into the main 
flue and into the boiler and chimney, or directly into the chimney. 
(Sealed September 11, 1885). 


6939. A. Greiner and S. 
gary. Improvements in the Method of and Appa- 
ratus for Smelting Iron. [4d. 6 Figs.) June 8, 1885.— 
The purpose is to attain a saving of coke in the smelting of iron 
by means of a peculiar method of admitting air. The distance of 
the two lower rows of eyes for admitting air can be altered during 
the working by the adjustment of sliding closing pieces. An 
upper air current, which can be separately regulated, is applied at 
a height at which the coke has not reached its ignition temperature. 
(Sealed September 29, 1885). 

MANUFACTURE OF GAS. 

11,895. W. Grice, Birmingham. New or Improved 
Machin for Char: and Discharging Gas Re- 
torts, and for other e (8d. 2 Figs) 
tember 2, 1884.—The charging and discharging machinery is made 
to travel horizontally and vertically in front of the retorts, the 
shoot being made to advance into and retire from the retort. With 
the shoot are combined scrapers for removing from or charging 
into the retort the material operated upon, the scrapers having a 
greater velocity than the shoots. A measurer is situated under 
the hopper for receiving and discharging the coal in certain given 
quantities. (Sealed September 25, 1885). 


12,681. C. E. Bell, Durham. Improvements in the 
Treatment of Oils and Tars Obtained from Blast 
Furnaces and Gas Producers for the Production of 
Valuable Hydro-Carbons therefrom. [4d.] September 
22, 1884.—The oils and tars are passed intoa heated retort, charged 
with coke. The vapour from this retort is passed into a condenser, 
where an oil or tar is deposited which is much richer in the more 
valuable hydro-carbons. (Sealed September 29, 1885). 


13,494. H. J. Rogers, Watford. Improvements in 
Apparatus for the Manufacture of Gas. [6d. 2 Figs.} 
October 13, 1884.—Superheated steam is brought into intimate 
contact with hydro-carbons, thus producing, after mixing with the 
gas from the furnace, a very rich gas for illuminating purposes, 
The gas must, of course, then be washed and purified in the ordi- 
nary way. (Accepted August 7, 1885). 


CASTING, &c., METALS. 
13,049. G. Nurse, Llanmartin, Monmouth. Im- 
rovements in the Manufacture of Terne and Tin 
lates. (6d. 3 Figs.) October 1, 1884.—To obtain plates of 
brighter surface the last dipping bath is charged with an extra 
quantity of tin, and the plates are afterwards passed through a 
pair of rolls. (Accepted August 7, 1885). 


13,204. S. Fox and J. Whitley, Leeds. Improve- 
ments in the Casting of Metals. [4d.] October 4, 1884.— 
The collecting ladle is mounted upon a weighing stage, the weight 
required in the casting of a large number of shells for plates being 
weighed out. By means ofa slide screw or roller motion, a re- 
ciprocal mction is given to the liquid metal when flowing into the 
mould, to equalise the heat contained in the liquid metal. To 
prevent the formation of vacua in the interiors of the moulds, air 
is forced into the same, whilst the metal is being poured in. 
(Sealed September 29, 1885). 


13,395. S. Rideal, Manchester. Improvements in 
Apparatus used in the Manufacture of Metal Cast- 
ings. (6d. 4 Figs.) October 10, 1884.—This invention relates 
principally to the production of comparatively small castings of 
mild steel, the moulds being charged directly from the converter, 
thereby effecting a saving of time and material. The converter 
a is mounted upon the platform of a weighing machine, arranged 
upon the carriage 6 and is provided with two side boxesd. The 
metal can flow out of the converter through a horizontal passage 
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in the block e, the vertical opening extending through this block, 
being closed by means of the taper valve / fixed upon the rod q, 
worked by the lever i. The carriage b runs on rails, two wheels 
being connected with the handwheel r by which the carriage 
may be readily moved. The blast pipe is arranged to be lowered 
into the converter by the opening / as indicated by the dotted 
lines s. The blast is continued until a determined reduction of 
weight has been effected, when the converter is run down the 
rails to the moulds which are to receive the metal. (Accepted 
July 31, 1885). 

13,942. E. Morewood, Lianelly, Carm. Im 
ments in Tinning or Similarly Coating 
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or Plates of Metal. [6d. 2 Figs.) October 21, 1884.— 
Two or more pairs of rollers are employed which revolve in 
vessels containing flux and operating alternately to receive and 
deliver the plates. (Accepted August 18, 1885). 


14,071. J. Makin, Glossop, Derby. An Improve- 
ment in Coating Iron, Steel, or other Metal 
with Lead. [4id.)} October 24, 1884.—To make lead coatings 
more durable, the object to be coated is perforated with holes, and 
the molten lead is run round it, forming a coating on each side, 
and filling up the perforations, thus forming, as it were, leaden 
rivets to hold the coating in its place. (Accepted August 14, 
1885). 

=. W. Rose, Halesowen, Worcester. Improve- 
men 
Iron and Steel for Various {ls. 36 Figs.) 
December 9, 1884.—The improvements consist in the production 
of a compound metal consisting of bars, rods, strips, coils, or 
other forms of wrought iron or steel, hanically combi with 
(Sealed September 





cast steel, so as to form a compound ingot. 
29, 1885). 

F, Ryland, West Bromwich, Staff. An 
Improved Machine for Making Sand Moulds for 
Metal Castings. [6d. 2 Figs.) March 14, 1885.—In order to 
facilitate the making of sand moulds for castings, the moulds are 
carried round on a revolving table; while one mould is being 
pressed, others can be prepared and placed. (Accepted August 18, 
1885). 

6220. J. G. Lawrie, Glasgow. Improvements in 
and Connected with Moulds for Casting Steel or Iron 
or Compounds thereof. [6d. 10 Figs.) May 21, 1885.—In 
order to obtain superior castings of steel or iron economically, the 
moulds are heated toa very high temperature by means of heated 
gases, obtained by a regenerative 7 ratus, and passed through 
small passages, penetrating the moulds as closely to the surface as 
may be. The drawing illustrates the apparatus for applying this 
invention for making weldless corrugated steel boiler furnace 

















s 
a5 
7 


can SE aa 
Lease a 





saencernenaenee 


mcbeeeaetes* 








shells. The external part, 14, of the mould for the shell is built 
up of firebricks. The mould box, 13, is fixed down upon the bottom 
plate 16, and the whole is deposited between the regenerative 
furnaces 7, 9, which are connected with the pipes11. The heated 
air and gas pass from one furnace to the other, proceeding on their 
way through the igniting space 12, along the passages 17 and the 
spaces 18, heating the mould to the desired extent. Any suitable 
core may be employed for shaping the interior of the corrugated 
shell. The molten steel enters at the bottom of the mould space, 
so as to rise in filling it. (Accepted August 25, 1885). 

7019. J. H. Johnson, London. (W. Sellers, Philadelphia, 
U.S.A.) Improvements in Metal Moulds for Casting 
Steel Wheels. (6d. 6 Figs.] June 9, 1885.—These improve- 
ments relate to the casting of all forms of wheels in which the rim 
is connected with the hub by arms or by a web that is narrower 
than the rim. The object is to obtain a metal mould which can 
be separated to allow of shrinkage in the cast metal, and which, 
when separated, will evenly support the casting. The metal 
mould is provided with supporting frames, by which the hub 
portion of the mould is supported, a rim being interposed between 
these frames. The position of the hub radially is determined by a 
lower and an upper annulus, which counterbalance each other, 
and may be moved towards each other simultaneously. Spaces 
are provided within the rim portion of the mould for receiving 
cast metal to supply the shrinkage in the rim of the casting as it 
cools, (Sealed September 15, 1885). 


8269. T. Nordenfelt, London. (C. G, Wittenstrim, Stock- 
holm), Improvementsin the Manufacture of Castings 
from Wrought Iron and Steel. (2d.] July 8, 1885.— 
Metallic aluminium or aluminium alloy is mixed with melted iron 
or steel before casting the same. (Accepted August 11, 1885). 


8530. A. Rice, New Albany, U.S.A. Improvements 


in Sand Moulding Machines, (6d. 4 Figs.] July 14, 1885.— 
In orier to insure uniformity in the pattern and weight of the cast- 














ngs, the pattern is stationary and rigidly fixed to an immovable 
member, in connection with a moving flask member and moving 
templet. The figure shows the machine when, having completed 
its upstroke, it isreturning wf eae for receiving a fresh flask. To 
receive the flask the templet / is made to rest against the bed-plate 





the Fabrication or Compoun of 





n of the stationary pattern m, the box q being held in position by the 
latchz engaging in notch z! on one of the discs uv, and then the binder 
g is thrown out of the way, and an empty half-flask, placed upon 
the upper part of box gq, is filled with sand, and the binder g 
secured overit. The shaft } is then rotated in the direction of the 
arrow, the half-flask, &c., being brought down, and the top edge 
ofy is brought on a level with the surface of templet J, and the 
mould is ready to be removed. By a further revolution of the 
shaft, the pitmen ¢ and f work even on the upstroke and the 
finished mould is thereby stripped from the pattern. At the com- 
pletion of the stroke the binder may be released and the finished 
mould removed. (Accepted August 14, 1885). 


MANUFACTURING AND TREATING IRON AND 
STEEL, 


12,793. H. Campbell, Los Angelos, California, 
U.S.A. (W. W. Ker, Jersey City, U.S.A.) A New or Im- 
eg Compound Applicable for Wel: Iron and 

teel, Pu ing and Stren ening Cast Iron, Re- 
storing Burnt Steel, and Impart to Bessemer 
Steel Qualities which enable it to be Tempered like 
Cast Steel. [(4d.) September 25, 1884.—A mixture of pulverised 
borax and finely powdered magnetite, in about equal proportions, 
is used as described. (Sealed September 29, 1885). 


13,022. J. Melling, Sheffield. Improvements in 
—. Steel Ingots, and in Appliances connected 
therewith. [6d. 4 Figs.) October 1, 1884.—In casting steel 
ingots under the Siemens or Bessemer process, the molten metal 
is run from the ladle into an intermediate receiver and through a 
suitable number of nozzles on the receiver to the ingots. By the 
ebullition of the molten steel in the receiver, the gases are dis- 
persed to a certain extent, and the ingots cast by this method are 
more free from piping and honeycomb. (Sealed September 22, 
1885). 


13,134. P.M. Justice, London. (L. FE. Thomas, Paris). 
An Improvement in the ufacture of Steel. [2d.) 
October 3, 1884.—A small amount of carbonate or hydrate of soda, 
free from sulphur compounds, is added to a partly dephos- 
phorised charge of metal in a basic lined converter, to remove the 
last traces of phosphorus, (Sealed September 18, 1885). 


13,406. J. Thornton and H. Ellison, Cleckheaton, 
York. Improvements in the Method of and Appa- 
ratus for dening and Tempering Steel Bands 
in Lengths or Continuous Bands. (4d. 3 Figs.) Oc 
tober 10, 1884.—The steel bands are passed through a furnace 
and then tempered by a blast of air, by which the temper can be 
regulated toa nicety. (Accepted August 4, 1885). 


14,085. T. Hampton, Barrow-in-Furness. Improve- 
ments in the Manufacture of Steel and ot Iron. 
{4d.] October 24, 1884.—Carbonised steel scrap is added to the 
molten bars in the converter for the purpose of recarbonising the 
decarburised metal. (Sealed July 31, 1885). 


7014. H. J. Allison, London. (The Compressed Steel Com- 
pany, Cleveland, U.S.A.) Improvements in Manufac- 
ture of Steel Ingots. [6d. 5 Figs.) June 9, 1885.—This is 
an improvement upon those arrangements in which the metal is 
poured from an open ladle through the atmosphere into the mouth 
of a mould having a falling bottom, the capacity of the mould 
being thus increased while the metal is poured into the mould at 
its mouth. To avoid the fall of the metal in contact with the air, 
and the introduction of air into the mould, the metal is drawn into 
the mould, and the latter is enlarged in the exact ratio in which 
the metal is admitted. The movable bottom of the mould is 
worked by a rod connected with the piston rod of a piston and 
cylinder, worked by hydraulic pressure, an adjustable escape cock 
being arranged at the bottom of the cylinder to regulate the velo- 
city of the piston’s descent. (Sealed September 15, 1885). 


8819. W. R. Lake, London. (W. H. Purdy, Brooklyn, 
New York, U.S.A.) Improvementsin and Relating to 
the Purification of Iron and Steel. (2d.)] July 21, 1885 
—For purifying iron and steel, itis melted in intimate contact with 
a mixture of red lead, cinnabar, moulding sand, and water. (Ac- 
cepted August 25, 1885). 


EXTRACTING METALS. 


12,593. T. J. Barnard, London. Improvements in 
a Combination of Blastand other Furnaces for the 
Extraction of Metals from their Ores. [6d. 4 Figs.) 
September 19, 1884.—The object is to concentrate poor ores which 
are now rejected through want of an economical system of treat- 
ment. A deep furnace is provided, small apertures or tuyere 
holes being left for the automatic admission of air, which may be 
increased by the introduction of a jet of superheated steam, a 
costly blast furnace being thus dispensed with. The waste heat 
from the blast furnace passes into a chamber above the furnace, 
where it is brought in contact with ore. This chamber can be 
used as a calcining, chloridising, or as a reverberatory furnace, 
separately or in combination, by a simple manipulation of the 
dampers in connection with the flues. (Sealed September 25, 1885). 


12,930. G.W.Moon,London. Improvements in Ap- 
paratus for the Amalgamation of Gold and of Silver. 
{6d. 4 Figs.] September 29, 1884.—A pan with one or more 
oval curves having an opening for the crushed ore and a receptacle 
for the quicksilver, receives an intermittent motion, produced by 
a pin traversing a groove, to throw the quicksilver round the 
curves and envelop the ore. (Sealed September 11, 1885). 


6994. W. P. Thompson, Liverpool. (Z. H. Cowles and 
A. H. Cowles, Cleveland, U.S.A.) Improvements in Smelt- 
ing Ores by an Electric Current, and in Furnaces or 
Apparatus therefor. [6d. 6 Figs.) June 9, 1885.—An 
electric current solely is employed as a source of heat for metal- 
lurgical operations, the ore being mixed with some granular 
material of high resistance, as carbon, interposed within the 
circuit in an air-tight chamber. The retort consists of a cylinder 
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A, suitably imbedded in a body B of a material which is nota 
good conductor of heat. The rear end of the retort is closed by 
a carbon plate C, forming the positive electrode, the other end 
being closed by an inverted crucible D, to which the negative wire 
of the electric circuit is attached. This crucible serves as a plug 
for closing the end of the retort; it also forms a condensing 
chamber for the zinc fumes which enter by the opening d, When 
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the circuit is closed, the current passes through th ie ene 
poner ag a vg * a of heat, ani dg Nar 
con wi e ore, the latter is rapidly reduced isti 

(Sealed September 15, 1885). iii oe eed. 


DISTILLING, &c., APPARATUS. 


11,449. W.R. Lake, London. (C. Brison, Macon, Saéne- 
et-Loire, France). Improvements Rela to the Dis. 
tillation of Substances Containing Nitrogen, and 
Apparatus therefor. [6d. 3 Figs.) August 19, 1884°—This 
apparatus for distilling urine and other substances containing 
azotised matter comprises a furnace with one or more retorts 
heated through the medium of a single hearth. The Petes 
cause the substance under treatment to enter one or more cir. 
culating passages by means of ribs arranged upon their bottoms, 


(Sealed September 25, 1885). 
11,711. A. Feldmann, Breme Germany. a 
provements in the Process of Manufacturing Pd 


monia. [4d.] August 27, 1884.—The insoluble lime compounds 
forming under treatment with caustic lime, before distillation are 
eliminated by means of filter presses or centrifugal apparatus, 
(Sealed September 11, 1885). Y 


12,286, P. Dow, Whitelees, Lanark. Improve 
in Retorts for Distilling Shale, Coal, Pand "canee 
Substances. [6d. 3 Figs.) September 11, 1884.—A vertical 
steam pipe ais placed at the exterior of each retort b, and con- 
nected with the main steam pipe e. From a are led off several 
tranches ¢ situated upon different levels, and provided each with 





acock. By this means the quantity of steam led into the retort at 
the different zones may be precisely regulated according to the 
“working” of the materials within the retort. Spy-holes d, fitted 
with shutters, are provided near the pipes c for inspecting the ma- 
terials undergoing distillation. (Accepted July 24, 1885). 


13,629. H. W. Fenner, Blackheath, Kent. Improve- 
ments in the Distillation of Coal, Tar, th 
betances, and in the Apparatus 
(6d. 6 Figs.) October 15, 1884.—A 
mechanically revolving stirrer is employed to prevent boiling 
over and avoid coking with the aid of jets of steam supplied by 
branches. (Accepted August 18, 1885). 


13,630. H. W. Fenner, Blackheath, Kent. Improve- 
ments in the eens of Stills or Boilers Employed 
in the Distillation of Coal Tar and other Hydro-Car- 
bon Substances. [4d. 2 Figs.) October 15, 1884.—The object 
is to effect the better heating of stills by oe the veasel in 
such a manner that the gases are more evenly distributed over the 
under and outer surfaces of the still. (Accepted August 18, 1885). 


MISCELLANEOUS. 

13,650. B. P. Walker, Moseley, Birmingham. An 
Improved Method of Heating Substances for the 
Purpose of Distillation. [4d.} October 16, 1884.—The sub- 
stances are subjected directly to a heated current of gas of a 
similar nature to that given off from the particular substance. 
(Accepted August 21, 1885). 


13,950, E. Flint and F. Madeley, Birmingham. 
Improvements in Machinery or Apparatus for Polish- 
ing Metallic Rods and Tubes. [6d. 5 Figs.) October 21, 
1884.—A reciprocating polishing frame is used, containing two or 
more sets of polishing blocks, each set being provided with a right 
and left-hand screw by which all the blocks in that set can be 
tightened simultaneously. The rod or tube to be polished is 
rotated while subject to the action of the polishing blocks. (Ac- 
cepted July 31, 1885). 


14,010. H. J. Cooper, Drinagh, Wexford. Manufac- 
ture of Portland Cement. (4d.] October 22, 1884.—For 
the purpose of manufacturing Portland cement, iron slag as it 
comes froin the furnace ina molten state, is utilised, lime, chalk, 
limestone, and other calcareous material being incorporated with 
it. (Accepted August 14, 1885). 


14,379. F. M. Lyte, Putney, Surrey, and C.L. J. A. 
Lewall, London. Improvements in the Manufacture 
of Explosive Compounds. ([4d.] October 30, 1884.—This 
relates to explosive compounds manufactured by a treatment with 
chlorated starch, produced by boiling starch with potassium 
chlorate. (Accepted August 14, 1885), 


6661. A. M. Clark, London. (The Davenport Glucose 
Manufacturing Company, Davenport, U.S.A.) Improve- 
ments in the Manufacture of Starch, Glucose, and 
other Starch Products (2d.] June 2, 1885.—Crushed corn 
or other grain mixed with water is passed through separators and 
then treated with sulphuric acid. (Sealed September 8, 1885). 


7858. H. von Gronsilliers, Springe, Hanover. A 
Process for Producing Alu: um from Chloride 
of Aluminium (Al, Cl,). [4d. 2 Figs.) June 29, 1885.—The 
chloride of aluminium is decomposed under pressure in a hermeti- 
cally sealed vessel, either chemically or by a current of elec- 
tricity. (Accepted August 7, 1885). 

71908. W. Buxton, Nottingham. Improvements in 
Detachable Drive Chains, (4d. 4 Fis.) June 30, 1885.— 
Each link of the detachable drive chain has recessed flanges and 
a key automatically locked in position by the action of the chain. 
(Accepted July 31, 1885). 





STATES PATENTS AND PATENT PRACTICE. 
— with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 36 and 36, Bedford- 
street, Strand. 
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COLOUR-GRINDING 
CONSTRUCTED BY 





MISCELLANEOUS EXHIBITS AT THE 

INVENTIONS EXHIBITION.—No. V. 

In the machine tool department Messrs. Brinjes 
and Goodwin, of Fieldgate-street, Whitechapel, 
exhibit in operation a new description of paint- 
grinding mill which we illustrate above. As 
will be seen, this consists of three horizontal 
rollers which are made of granite. They are 
placed one above the other, Above these are placed 
the two feeding hoppers, which also supply the 
place of the usual mash tubs or pug mills that are 
used in conjunction with the ordinary paint-grinding 
inills. In these mashers are horizontal shafts having 
suitable knives mounted on them, corresponding 
blades being attached to the inside of the vessel. 
The shaft is worked by spur gearing, and is thrown 
inand out of gear by the clutch shown in the en- 
graving. When the machine has to be operated, 
the dry colour and oil are put into the mashers and 
the shaft arranged revolving. The knives are set 
with their surfaces at an angle to the axis of the 
shaft. The pitch of the blades is set so that the 
material is constantly worked up to the end where 
the discharge opening is placed. When the grind- 
ing rollers are in action the amount of opening is 
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regulated by a valve and handwheel as shown, and 
as the material is propelled forward in the mixer 
at a much quicker rate than it can be discharged, it 
constantly falls back to the feed end by its own 
gravity. There are thus two currents of the materials, 
one below towards the discharge orifice, and that 
above from it. The colour and oil having been 
sufficiently mixed in the mash tub, the valve is 


opened and the material allowed to fall on to the | 


rollers. The bottom one of these is larger in dia- 
meter than the one above it, and the latter has a 
horizontal reciprocating as well as a rotary motion 
given to it by means of the cam arrangement, 
which is clearly shown on the left of the engraving. 
The pinion of this roller is made with teeth of 
sufficient length to accommodate this action. 
this reciprocation of the middle roller and the 
greater diameter of the bottom roller a cross motion 
is set up, which is far more effective in thoroughly 
incorporating the paint and oil together than simple 
pressure between revolving rollers, the result being 
that an extremely fine paint is produced in a very 
short space of time. Springs are fitted so that a 


| pressure may be put on appropriate to the material 


being ground, and also to guard against damage to 
o> 5] 5 =) 5S 
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introduced. The mixers are especially designed for 
oil paint, but the mill is used for a variety of pur- 
poses, such as cocoa grinding, starch making, and 
printing ink grinding, this design having met with 
considerable success in the latter industry. The 


| apparatus is shown in operation at the Exhibition 


by Messrs. Charles Turner and Co., of Broad-street, 
Bloomsbury, who have several of these machines in 
operation at their colour works in Whitechapel. 

In another part of the Exhibition, Messrs. Duncan 
Brothers, of 32, Queen Victoria-street, exhibit the 
Waverley turbine, which is the invention of Mr. 
John Ritchie, of Edinburgh, and which we illus- 
trate on page 368, the upper figure being a general 
exterior view of an encased wheel, and the lower 
figures showing details of the interior arrange- 
ment. The example shown in the Exhibition has 
a 15-in. wheel. The invention is on the central 
vent principle. The chief novelties are the 
special form of buckets and the arrangement of 
the gate, both of these, it is claimed, being great 
advances on general practice. We will deal with 
the latter feature first. 

The turbine may be worked withan opening of gate 
varying from one-sixth to full gate, the admission 


' the gear should any hard substances be accidentally | being varied between these limits without changing 
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the angle at which the water enters the wheel. 
Inside the guide plates which give the necessary 
direction to the water, is placed the gate, which isa 
cylinder, perforated with vertical slots, the slots being 
cut diagonally through the metal of the cylinder at 
such an angle as to carry out the direction of the 
guide plates. The gate can be partially rotated by 
means of the toothed segment shown, into which a 
pinion gears, the latter being mounted on the small 
vertical spindle passing through the casing as shown 
in the general view. When the full flow of water is 
required the slots in the gate correspond with the 
openings between the guides, but by moving the gate 
the area of opening is reduced, and the flow is conse- 
quently less rapid, although the same direction is 
maintained. The wheel itself is shown among the 
details in an inverted position. The buckets are of 
such a form as to be acted upon by the water both 
in vertical and horizontal planes. This is effected 
by the double curvature given to the vanes, 
which is well shown in the _ illustration, and 
by means of which the water is thus brought 
almost to rest before being discharged, thus 
gaining the maximum efficiency from the available 
head. The cover to the apparatus is shown separately 
among the lower views and has openings through 
which the main spindle and gate-regulating spindle 
work, The former is fitted with strips of lignum vite 
in the usual way. Messrs. Duncan Brothers make 
these turbines to suit any height of fall from 5 ft. 
upwards, and as small as 6 in. in diameter. They 
are also making a modification of their wheel more 
especially suitable for electric lighting purposes. 
This has a horizontal spindle and can be coupled 
direct to dynamo. The high speed at which these 
turbines can be run with comparatively small vibra- 
tion, points to them as being especially suitable for 
electric lighting purposes. 

A new form of marine engine governor is shown 
by Mr. Fridolf F. Almgvist, of Stockholm, an 
engineer in the Swedish Navy. The governor is of 
that class in which a pump continually forces water 
into a cylinder from which there is an escape orifice 
of a given size. When the speed of the pump 
increases, the pressure of water in the cylinder 
increases also, and the piston with which it is 
provided, moves upwards; when the speed 
diminishes the pressure falls, and the piston, which 
is weighted, descends. Upon this well-known 
arrangement Mr. Almqvist has made his improve- 
ment to fit it to be used on board ships, to render 
it capable of being easily adjusted, to give any 
desired speed of engine within certain limits, and 
to increase the rapidity of action, should the engine 
race. He has also greatly modified the mechanical 
details by eliminating all stuffing-boxes and other 
irregular sources of friction, so that when the 
apparatus is once adjusted it may be expected 
to give uniform results. Referring to the illustra- 
tions on page 368, Fig. 1 shows the greater part of 
the governor in section. The cylinder a contains a 
piston which is connected by its rod to the throttle 
valve of the main engine. This piston is operated 
by steam admitted through a pair of differential 
valves b and c. The inner of these valves is 
operated by the pump governor, and the outer by 
the motion of the piston in the cylinder a, by 
means of a lever coupled to the crosshead. The 
motion of the outer valve tends to neutralise that of 
the inner ; thus, if the speed of the engine should 
increase, the inner valve is raised by the governor, 
by means to be described later, and admits steam 
to the lower end of the cylinder a, while it exhausts 
it from the upperend. But immediately the piston 
rises it draws up the outer valve until the ports in 
it are again closed by the inner valve, when the 
piston comes to rest, and remains fixed until the 
governor again comes into action. 

The governor is shown in section at the lower 
part of Fig. 1. It consists of a cylinder inclosed 
within an outer case, and provided with a piston 
weighted bya spring. There are two openings into 
the lower part of this cylinder, and these are con- 
nected by pipes with a pump, not shown in the 
drawings. The pump is driven by the engine, of 
which the speed is to be controlled. The outlet open- 
ing is regulated by a screw-down valve /, and can be 
adjusted to vary the pressure within the cylinder. 
The emission pipe receives also the leakage ; any 
water which may get past the piston, escapes 
through holes in the wall, and flows down the out- 
side, and the steam which leaks from the valve 
above, accompanies it. To render the governor 
more sensitive, and of wider application, it is pro- 
vided with the appliance shown in the lower 








figures. Between the suction and delivery pipes of 
the pump there is placed a valve e, which is forced 
towards its seat by the pressure of the water, and 
at the same time is held away from it by 
an adjustable spring.. This valve forms a_by- 
pass for the water, diverting a part of it from 
the governor cylinder, and providing a shorter 
channel for its circulation. But as_ the position 
of the valve, and consequently the area of the 
by-pass opening, varies with the fluid pressure 
behind it, it follows that if the engine should 
receive a sudden and considerable accession of 
speed, as in racing, the valve will be forced 
towards or on to its seat, with the effect that 
all the water will be delivered into the governor 
cylinder, the piston will be driven to the top, 
and the steam cut off completely from the main 
engine. By regulating the tension of the spring 
the racing point can be varied, and the posi- 
tion of complete cut-off altered to suit the circum- 
stances. A cock k situated between the pipes f and 
g, supplies a further means of adjustment. If this 
valve be placed on the bridge of the vessel it renders 
the officer of the watch able to vary the speed of 
the engines or to stop them altogether. The whole 
apparatus is very ingenious, and the details care- 
fully worked out, and it seems well worthy of atten- 
tion. The steam cylinder can be placed in the 
most convenient position with relation to the 
engines without any consideration as to the trans- 
mission of the driving power, while the valves can 
be placed anywhere that is most convenient, and 
as we have just stated, on deck, if desired. 

In the West Annexe, Messrs. Archibald Smith 
and Stevens, of Queen’s-road, Battersea, exhibit 
hydraulic passenger lifts of various types. The 
most important feature on the stand of this firm isa 
hydraulic passenger lift, which is shown in action. 
This is of a type that was, we believe, first intro- 
duced in France, and was at an early date taken up 
by Messrs. Smith and Stevens, who have from 
time to time modified the design, the lift shown at 
the Exhibition being the latest form manufactured. 
The principal feature is the balancing of the ram 
and cage by means of a fluid piston acting beneath 
the point of the ram as shown in Figs. 1 and 2, 
page 369. As is well known, in the older hydraulic 
lifts the variation in the effective weight of the ram, 
resulting from its varying immersion, was often com- 
pensated for by balance chains of suitable weight, 
which were continuously paid over from the ascend- 
ing to the descending side of the head wheels, thus 
constituting a continuously varying balance-weight. 
The arrangement illustrated takes the place of these 
chains, and acts as a counterpoise for the varying 
immersion of both the lift ram and the balance 
ram, the latter also acting as the driving cylinder in 
a manner that will be described later on. 

The cage is worked by a direct-acting ram placed 
beneath it in the usual way, the power for 
working this ram being carried through the 
balancing arrangement shown in Figs. 1 and 2. 
The action of the apparatus is as follows: The 
balance cylinder A is fitted with the hollow ram B 
which has a displacement equal to that of the lift 
ram. A is the communication with the lift cy- 
linder by the pipe C. The ram B is fitted witha 
stuffing-box at the upper end and receives within 
it the fixed ram E, whichis also hollow. From the 
crosshead F, which is fixed to B, are suspended 
weights G, which are almost sufficient to balance 
the weight of the cage and ram. By a suitably 
placed valve the interior of the rams E and B are 
placed in communication with pressure or exhaust, 
or may be shut offfrom both. The water in A and 
in the lift cylinder is always subject to the pressure 
due to the weights G. If pressure from the accu- 
mulator be admitted, by means of the starting 
valve through E to the interior of the ram B, the 
latter is forced downwards, driving the water out of 
A through the pipe C, and in this way the cage is 
raised. On the other hand, if Bis opened to ex- 
haust the pressure is relieved, andthesuperior weight 
of the cage and ram causes it to descend, the ram 
B at the same time rising ready for the next lift. 
The balancing of the varying load of ram and cage 
is effected by attaching to the moving balance ram 
a pair of three-armed levers as shown. One 
arm of each is pivotted to the crosshead F, and 
travels vertically with the ram. A second arm 
is connected by a vertical link to any fixed point, so 
that vertical motion of the end of that arm is prac- 
tically stopped. The third arm has suspended 
from it a heavy weight, as shown. The path de- 


scribed by this weight due to the raising of the ram 





- —— 
B is such as to bring a varying amount of leverage 
on the ram, and so balances the varying grayit ‘of 
that ram and the cage ram due to their pe or 
less immersion during work. Thus when the cross- 
head F and weight are in their highest position, ag 
shown by the dotted lines, the moving weight is 


partly supported by the ram head and partly by the 
vertical link, so that the weight is then least 


effective. At the mean position the weights arg 
above the point of attachment to the crosshead 
which therefore supports the whole weight simply. 
At the lowest position, as shown in Fig, iD the 
weights are outside the points of support, the 
vertical links are in tension, and the ram has im. 
posed upon it the pressue due to the weight and the 
reaction of the links. This method of compensga- 
tion is not mathematically perfect, but if suitable 
proportions be adopted the deviation may be kept 
within 7 per cent. of the total compensation re. 
quired, an error which no doubt is amply com. 
pensated in view of the simplicity of the mechanism 
and the absence of friction in its work. The necessity 
for compensation will be seen when it is stated that 
in the case of one lift of this type now in course 
of erection, where the useful load is only 10 evwt, 
the immersion of the ram, if neglected, would mg 
volve an extra expenditure of power equivalent to 
raising an additional load of 7} ewt. It will beseen 
that in the arrangement described only two stutting- 
boxes are required, and the packing glands can be 
all reached without taking the machine apart, and 
any leakage is therefore seen. One pressure of 
water is sufticient for all purposes, and this may be 
from 251b. to 8001b. to the square inch. — Lifts 
such as we have described have been erected in 
many parts, including the Royal Exchange, Courts 
of Justice, besides various hotels, co-operative 
stores, &c. 

On the same stand is shown an example of this 
firm’s hydraulic suspended lift. This, for the pur- 
poses of exhibition, simply is fitted with an auto- 
matic reversing gear which stops the lift at the end 
of each journey, and opens the valve for the re- 
turn journey. The lift is thus kept constantly in 
motion, an arrangement which would be obviously 
undesirable for ordinary work. The cage is sus- 
pended by two wire ropes, each strong enough to 
do the whole work. These ropes in place of being 
bent over a series of wheels (as in the ordinary 
hydraulic ‘‘ jigger’’), and thus frequently bent and 
straightened during work, are wound upona drum in 
the manner shown in Figs. 3 and4, page 369, which 
are respectively an elevation and plan of the multiply- 
ing cylinder. It is said that with this arrangement 
the life of the rope is much longer than when the 
ordinary plan is followed. The winding barrel, 
which is grooved for chain, as shown in Fig. 4, 
is of smaller diameter than the pulley round which 
the lifting rope passes. The length of chain coiled is 
twice the stroke of the ram, an arrangement which 
allows a larger diameter of chain barrel to be used, 
thereby reducing wear and tear of the chain. The 
safety gear is ofa novel form, and is so arranged 
that should a rope stretch beyond a certain point 
the gear is brought into action, and jams the cage 
without waiting for the actual breaking of the rope. 
This happy idea should add greatly to the security 
of lifts of this kind. Another special feature is the 
taper form of chain barrel, which is constructed as 
a fusee, which is adopted for vertical cylinders. 
With vertical cylinders the effective head of water 
naturally varies throughout the stroke, and another 
disturbing effect is produced by the paying over 
of the weight of the cage ropes or chains from the 
ascending to the descending side of overhead wheels, 
the difference due to this action amounting to 
several hundredweights in the effective load. Both 
these variations are corrected by a suitable taper in 
the barrel, so that less water is expended in those 
positions ian which the head is greater or the lifting 
chain is acting as a balance weight to its fullest 
extent. It will be understood that these modifica- 
tions are not shown in Figs. 3 and 4, which repre- 
sent a horizontal arrangement of cylinder. In this 
lift, which is constructed under Messrs. Stevens and 
Major’s patents, the designers have again kept in 
view the desirability of rams and packing being 
accessible from the outside. All chains also are 
outside and exposed to view. We understand 
that Messrs. Smith and Stevens have constructed 
a large number of lifts on this principle, work- 
ing with pressures from 25 lb. up to 800 Ib. 
The lifts described are worked in the Exhibition by 
water from an accumulator of ordinary construction, 
giving a pressure of 700 lb. per square inch. The 
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pumps supplying this iy a. “< special 
design, and are iJlustrated in Figs. 5 and 6, page 
969. They are, as may be seen, treble-ram pumps 
of the horizontal type. The crankshaft is turned 
out of a solid steel forging, the sling-bearings being 
kept as small in diameter as is compatible with 
strength. It is said that principally owing to this 
these pumps work with considerably less power than 
js necessary to drive the older types. The connect- 
ing-rods are unusually massive, having adj ustments 
at each end, and the ram heads work in large slipper 
guides. Accessibility and efficient means of lubri- 
cation are noticeable features in the design. 

A very ingenious self-sustaining hand lift, which 
has recently been introduced by Messrs. Stevens and 
Major, is also exhibited on this stand, in which the 
brake is automatically applied by the strain on the 
hand rope being released. A special advantage 
claimed for this arrangement is that any accidental 
lubrication that may get on the brake does not 
vitiate its action. 

In the West Quadrant the Glenboig Union Fire- 
clay Company, of Glasgow, exhibit a model of 
Dunnachie’s continuous regenerative gas kiln, which 
we illustrate on page 372. Fig. 1 is a ground 
plan, Fig. 2 an elevation partly in section showing 
the flues and roof, Fig. 3 aside elevation of the 
firing chambers, and Fig. 4 a sectional elevation 
of the firing chambers and flues. There are two 
gas producers, as shown in the plan, which discharge 
into the main flue which runs down the centre of 
the building. Leading out of this are shorter 
branch flues by which the gases are conveyed to the 
firing chambers. The waste gases are carried away 
to the chimney by the flues shown. Valves for 
controlling the distribution of gases are placed 
at the junctions of the shorter branches with the 
main flue. The mode of working is as follows: 
Assuming that chambers 1 and 2 have been in use, 
and the burning of bricks to be operated on there 
has been completed, the current of gas from the 
producers is directed into No. 3 chamber, which 
contains a stack of bricks. The air for burning 
this gas is made to pass through the still hot bricks 
in chambers 1 and 2, which thus serve as regene- 
rators. The heated products of combustion from 
the chamber in which the bricks are being burnt 
are carried to the next chamber where bricks are 
stacked, which will be next subject to the direct 
heat of combustion, and in this way the bricks are 
brought toa red heat more or less bright according 
to the position they are placed in the path of the 
escaping gases. The heated gases are as a general 
rule further used in the next chamber, which would 
be No. 5 in the present instance, for steaming the 
bricks contained in it. At times, however, it is 
desirable to use a jet of gas direct from the pro- 
ducers for this steaming process. In Fig. 4, B is 
aspace 18 in. wide, into which the gas passes from 
A, and from thence it ascends into the chamber 
through a number of openings in the floor. The 
air required for combustion is brought from the ad- 
joining chamber, where it has been heated to avery 
high temperature, by means of a series of openings 
into the flue F, Fig. 4. The hot air and gas meet 
at or near the floor level, and combustion takes 
place, the temperature, it is said, being equal to that 
required for melting steel. After the gases have 
performed their duty in burning the bricks they 
pass down through C to the next chamber to heat 
the next stack of bricks as already described. 
Openings are made, as at E, for taking off the 
vapour generated when the heat first gets to the 
bricks, but these openings are closed during the pro- 
cess of combustion. About half way up the dividing 
walla flue D is provided. This is used for drawing 
air from one chamber to another, for admitting 
cold air, or for drawing the heat from one part to 
another of the chamber. The arrangement is such 
that the series of operations may be carried on con- 
tinuously, the different chambers acting as regene- 
rators for each other in turn, and as generators of 
heat for preliminary drying, as already explained. 

The extreme length of each mass of brickwork con- 
taining five firing chambers is 69 ft., the chambers 
themselves being 17 ft. long, 104 ft. wide, and 
11} ft. high. The capacity of each chamber is from 
13,000 to 14,000 bricks. The ten chambers will 
fire 300,000 bricks per month. The average cost 
of fuel is said not to exceed 2s. 9$d. per thousand 
bricks burned. 

Messrs. Henry Pooley and Son, of 89, Fleet-street, 
E.C., and Liverpool, exhibit in the Queen’s Gate 
Annexe an interesting collection of models and 
full-sized weighing machines. The most interest- 





ing of the former is what is believed to be the first 
weigh-bridge erected in Great Britain, the date of 
which is 1744. As a contrast to this, which is 
naturally a very primitive arrangement, is shown 
a model of the latest type of heavy weighing ma- 
chine made by this firm. It may be interesting to 
state that in the original machine the leverage was 
about 8 to 1, whilst in the machines of the present 
day the leverage is about 400 to 1, so that a ton can 
be weighed by means of 5 lb. to61b. Another in- 
teresting model is that of an early weigh-bridge 
made by this firm, the date of which is 1840. This 
apparatus is, we understand, still in practical use. 
By the side of these models is shown a full-sized 
example of a weigh-bridge steelyard to weigh up 
to 20 tons. A speciality is shown in the shape of 
a steelyard which has three faces, each of which 
respectively is marked to record the weights of three 
different countries, in the present case, England, 
France, and Spain. The steelyard is made to turn 
over so as to bring the required scale uppermost. 
On this stand is shown a suspended weighing 
machine of 3 tons capacity. This is similar to one 
of 100 tons recently supplied by this firm to a ship- 
building firm in the north. Another interesting 
model is that of a platform weighing machine made 
by Messrs. Pooley sixty years ago. Several of 
the large machines now made are designed to 
operate without loose weights. A luggage weigher, 
which shows the weight on a dial without requiring 
any manipulation, is also exhibited. 

In the grounds of the Exhibition is shown by this 
firm a self-indicating weigh-bridge which is capable 
of weighing an ordinary railway truck up to 20 
tons, showing automatically the exact weight. In 
the East Annexe this firm also shows a grain-weigh- 
ing machine, which automatically weighs, discharges, 
and counts the sacks to be operated on. These 
machines are made in sizes up to 100 tons an hour 
capacity. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York Correspondent). 

TuE selection of Nova Scotia as a meeting point 
for the American Institute of Mining Engineers, is 
stated in the programme of the Local Committee to 
have been ‘‘ a surprise and a gratification to the 
people of the Lower Provinces.” This was said, or 
rather written, in advance of the meeting, and it 
is our earnest hope that though the surprise has 
now given place to acquaintance, and we trust to 
friendship, that the gratification has not been 
abated in any ‘‘ jot or tittle” by experience. There 
were no doubt several reasons which operated tomake 
Nova Scotia the place selected by those in charge. 

In the first place, the Institute holding three 
meetings a year, has pretty thoroughly exhausted 
all the well-known localities of the United States, 
and indeed is trenching somewhat hardly on the 
unknown spots. 

Again, to the Mining Engineers, Nova Scotia 
sounds like the land of promise to the old Israelites. 
The whole country is one vast mining camp, the 
ground is honeycombed with shafts and tunnels, and 
the work is carried on in all directions above and 
below the ocean. There isa tradition in Cape Breton 
that a heavy sea and a thick fog occurring at the 
same time, the land was badly washed on a head- 
land, and left an opening sticking out into the fog 
for a quarter of a mile, which proved to be one of 
the main entries of the Caledonian mines. This 
will give a good idea, by the way, of the thickness of 
the fogs and of the industry of the people. 

Another reason which may have had some in- 
fluence, is the simple and childlike manner of the 
mining engineer (it is supposed that the ‘‘ Heathen 
Chinee,” of Bret Harte was a miner), and this 
rendered it highly probable that a visit to Arcadia 
would prove a mutual benefit, that is to the inha- 
bitants and to the engineers. That there was an 
exhibition of Arcadian simplicity on the part of 
at least one couple during the trip, was painfully 
evident to all the bachelors on the train. 

But your correspondent anticipates. The proper 
place to start is at the beginning, but preceding 
the beginning comes the commencement; accord- 
ingly your correspondent came sailing from the 
yacht race of Monday, September 14, where he 
witnessed a plucky fight for, and equally plucky 
defence of, the America’s cup. By the way, no 
one who was not present can realise the magnifi- 
cence of the finish when the Puritan crossed the 
line amid the screechings of everything around 
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New York which could screech, and there were 
hundreds of them. Sir Richard Sutton received a 
similar salute when the Genesta crossed, and like 
the man heis, promptly went alongside the Puritan 
and gave her three hearty British cheers. We are 
glad he took some of our cups back, although we 
cannot spare the America’s cup just now. 

But this has nothing to do with the Mining Insti- 
tute, except that it brought two of the members into 
pleasant relations on the day following, when each 
made the other’s acquaintance over the wash-bowl 
in the sleeping car for Boston, en route for Halifax. 
By some strange intuition each one felt the other 
was going to Halifax, and in an instant each 
found the other was a member of the Mining In- 
stitute, so what had promised to be a dull trip of 
thirty-six hours, was turned into a pleasant journey 
by good companionship ; that is your correspon- 
dent’s view of the case, and he trusts his companion’s 
view was the same. 

As one proceeded north from Boston, andespecially 
north-east, the changes in the landscape were nume- 
rous and delightful. The busy hum of New England 
evidently soon gave place to the more peaceful and 
quieter scenes of agricultural labour ; the typical 
New England farmhouse, white with green blinds, 
and the red barns in the background, commenced to 
adorn the swiftly passing landscape, and the har- 
vesters were seen in the newly-shorn fields gathering 
the wealth of a fruitfulautumn. As we went further 
north the scene changed again, and flocks sprinkled 
the hills, birds were seen in the lowlands ; again a 
change and the timber districts were reached, 
booms of logs lay across the streams, and gave 
earnest of the millions of pine trunks which would 
later be backed up against them waiting for the 
spring freshets to send them to the sawmills which 
lined the river banks ; finally we reached the hard 
and stony country which forms the north-eastern 
boundary of Maine, and the land seemed hardly 
worth the ironing. 

At Bangor we had an opportunity of seeing the 
decay of the shipping interests which, in vain, our 
Government has been urged to foster and protect. 
But this is, from its nature, a kaleidoscopic nation, 
ever presenting new phases and new issues, all the 
time pressing forward, so if one industry decays 
another, pheenix-like, springs from its ruin. If 
Maine sutfers here, Pennsylvania prospers from the 
same cause, and the ‘‘ survival of the fittest” is 
constantly the solution of these vexed questions. 
Bangor is a very pretty city standing on a side hill 
which is skirted by a beautiful river. It has fine 
buildings of granite, and while the shipping has 
decayed, other interests have sprung up, lumber in 
particular, being one of its leading industries. On 
leaving Bangor we passed over stony ground and 
wound among the hills, the most euphonically 
named town of Passadunkeag being left behind. 
With these antecedents, was it strange the travellers 
should have expected a barren and desolate land 
to meet them, as they crossed the line which 
separates the possessions of the two greatest 
nations of this century? By the way, this ‘‘ cross- 
ing the line” gives rise to incidents of a more 
or less humorous character, depending on the 
circumstances and the individuals. Your corre- 
spondent being a true disciple of Sir Walter Raleigh, 
seldom travels without a proper supply of the 
fragrant weed, and had a box of cigars in his grip 
sack. After the experience at Liverpool in your 
country, where the Customs officer mulcted him 8s. 
on tobacco because he had overweight, his respect 
for boundary lines has visibly increased, and he 
would never fall into the error of Sydney Smith’s 
friend, who spoke disrespectfully of the equator. 
It is true the Liverpool officer insisted on weighing 
the tobacco in a glass jar, which showed by the 
internal revenue stamp it would only hold the legal 
pound, but that only proved the Englishman was 
more than a match forthe Yankee tourist. Having 
this incident fresh in mind the writer, who was at 
the wash-room end of the Pullman car ‘‘ making 
his face to shine,” had just remarked to his com- 
panion, he thought it would be wise to put some of 
those cigars into some of his numerous pockets, and 
was detailing the English experience, when on turn- 
ing he saw one he supposed to be a passenger, take 
up the grip sack and walk back into the car. Your 
correspondentis not near-sighted, but he had not had 
an ‘‘ eye-opener,” and it was 54.m. He followed, 
chuckling over what he thought was a blunder, and 
prepared to enjoy the other party’s confusion when 
he found out his mistake. But, in place of this he 
was astonished to see him coolly open the bag, and 
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commence to dive into its hidden mysteries. Just 
as he was about to resent this impertinence, his 
senses began to return, and he recognised the 
Customs man in the pursuit of his legal duties. 
The officer looked pleasant, and said, ‘‘ You’ve 
no objection to my looking into this?” It 
occurred to your correspondent this was one of 
those peculiar cases where even strenuous objec- 
tions soon lose their force, so he quietly re- | 
plied, ‘‘There isn’t much in it but a box of | 
cigars.” The simplicity of the answer so pleased | 
the officer that he made the chalk mark and walked | 
off chuckling. Honesty is indeed the best policy. A | 
more serious matter was the inspection of luggage ; | 
but we still had our pleasant friend, and our | 
luggage was hardly looked at, so we reached St. | 
John in good order, and saw the sun rise on the | 
water. | 
Here was a childish idol shattered ; the 70 ft. tide | 
did not appear, and all the visions of geography | 


DETAILS OF WAVERLEY TURBINE. 


from tender years to the present, vanished like the 
fog of that morning. It was quite evident from the 
ferry slips they were never meant for any such 
emergency, and yet this fiction (this is its mildest 
name) is still industriously perpetrated on every 
scholar. We had expected to see this ‘‘ wall of 
waters,” to which, in our imagination, the Red Sea 
wall was a mere fence, but the tide was out, and so 
were all our calculations. 

Much might be written about St. John, its fine 
harbour, its commanding situation, its Martello 
tower, and its hackmen, who take the passenger 
to an hotel for breakfast under the promise to 
carry him to the station again, all for 30 cents, and 
then collect 60 cents, saying it is 30 cents each 
way. Much again might be said of its strong 
points, noticeably its butter, and its weak ones, 
particularly its coffee, but we forbear. We tried 
one hotel on the trip to Halifax, and decided 
to try the other on our return, which we also 


| did, and now, if we ever go again, we shall avoid 
| both. But St. John is only an incident to this 
narrative; when the new bridge is completed 
it will cease to be even an incident, and we can 
spare it, not but that it is a flourishing city with 
many attractive features, but the traveller who can 
look at them with appreciation in a cold foggy morn- 
ing after he has been dumped out of a sleeper to 
hunt a breakfast, has more equanimity of disposi- 
tion than your correspondent. So we confine our- 
selves to the transfer. Not being able to enjoy the 
luxury of a Pullman, because they don’t run on the 
day trip, we seated ourselves in a very comfortable 
smoking car with chairs and sofas in it, and won- 
dered as we smoked the cigars that did not pay duty, 
how long it would be before we could get something 
to take the taste of our breakfast out of our mouths. 
We found ‘‘ something ” and not far off ; it likewise 
had paid no duty, it was not large, but it was ‘‘sooth- 
ing,” and so in good humour we started on the Inter- 
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of water and fall at the feet of the angler. 
[N.B., undoubtedly a fish story]. They were also told 
that in the height of the fishing season the Yankee 
skippers put into St. John and ship their cargoes by 
rail to the States and rush back to the fishing 
grounds. As they pay no duty this course is 
esteemed a great hardship by the blue-nosed skipper, 
who is shut out of the American market by the pro- 
tective tariff. Attention is called to this, as it is 
proposed before the completion of this article to 
discuss the political situation of these maritime pro- 
vinces. The Indian names prevail in these sections 
to a most alarming extent, and they greatly im- 
pressed the writer from their guttural sonorance as 
rendered by the ubiquitous brakeman and en- 
hanced by a chorus of the slamming car doors ; there 
is Apohaqui, Petitcodiac, Mennancook, Stewiacke, 
Shutenacadie, Antigonish, and others. When 
shouted by the U.B. aforesaid it reminded one of a 
man with a cold in his head endeavouring to clear 
his throat without the use of the necessary hand- 


























kerchief. 
= > The writer was upbraided by one of England’s 
| Bi most distinguished engineers last spring for the 





—_ harshness of American names, and retorted in afew 
colonial Railway. As before stated, the tourists had ; miniature headlands, where they were assured there | Welsh ones he had heard in travelling. Evidently 
expected to see the stony ground of Eastern Maine | was excellent fishing for salmon, appeared in quick | the English engineer had been to New Brunswick, 
repeat itself as they passed through New Brunswick, | succession ; the streams emptying into these bays for he came over with the British Association, 
but to their surprise and delight a series of beauti- | they were told swarm with trout who will bite almost | and as he is a reader of and contributor to Ever- 
ful vistas opened before them, sinall bays with | anything, and may even be persuaded to jump out | NEERING he will accept this as an amende. Pass- 
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ing Plumweesep and Penobsquis, we reached Monc- 
ton, a thriving place and essentially a railroad 
town. It has been called the heart of the Inter- 
colonial Railway, for here are located the railway 
shops, and here starts the branch running to 
Quebec ; here also the company have constructed 
a fine building of granite for their offices. The 
town boasts of a sugar refinery, a cotton mill, and 
some shipbuilding ; it lies in a bend of the Petit- 
codiac river, and the tide rises and falls some 15 ft. 
The river presents a curious sloping muddy bank, 
with a blutf some 25 ft. high behind it. In some 
places bundles of fascines are laid to preserve the 
slopes, and at intervals in the side, opposite to the 
track, the traveller can see outcroppings of the coal 
seams. Altogether it reminds one of a western 
river on a Liliputian scale, with clay buttes in minia- 
ture. The tide being out at the time, we saw but 
a small stream, although the sweep of the river at 
flood tide would be considerably over a quarter of 
a mile. The people claim to find a ‘bore’ of 
water of 6 ft. in some of the estuaries, but our 
faith had been rudely shaken, and we did not accept 
the statement. There were puns made on the 
name, but they are too obvious and too bad, so we 
occupied the ten minutes at Moncton in driving 
to the hotel and seeing the town and its re- 
sources. 

The next point of interest was Painsee Junction, 
where a branch line is taken to Shediac and 
thence by boat to Prince Edward’s Island. The 
meadows overlooking the river are covered with 
a coarse grass used for bedding and packing, and 
we occasionally saw turnips growing; altogether the 
scenery was tame and uninteresting. Just beyond 
Anlac are the ruins of Fort Cumberland, which 
mark the last effort of the French to retain this 
part of their former possessions. The coal country 
now begins, and Spring Hill is celebrated for 
its mines, which cover some 13 square miles 
and are connected by 27 miles of railway with 
Parrsborough on the Bay of Fundy, and by four 
miles with the Intercolonial. These mines have 
four working slopes and are sunk to the depth 
of 1200 ft. The coal is of superior quality, and 
varies from 6 ft. to 13 ft., the output is 1500 
to 2000 tons per day, and it is worked on the 
system of board and pillar, and pillar and long 
wall. Improved apparatus is employed, such as the 
Lechner coal cutter, air compressors, shaking and 
revolving screens. The pumps are the Allison 
cataract, with 30 in. cylinders and 6 ft. stroke, 
while the winding engines are double cylinders 
16 in. to 30 in. in diameter. The Londonderry 
Tron Works next claimed attention. Here are de- 
posits of limonite and lideroplesite in strata of the 
Upper Silurian age, worked by adits. There are 
two blast furnaces 65 ft. high and 19 ft. in diameter 
with blast heated in Cowper-Siemens stoves to a 
temperature of 809 deg. to 1100 deg. Fahr. Also 
puddling furnaces, rolling mill, and foundry, beside 
coke ovens, calcining furnaces, &c. Londonderry 
and Springhill were subsequently visited by parties 
from the Mining Institute. Truro next claimed 
our attention. It stands at the head of Minas 
Basin, and the road branches in one direction to 
Halifax, in the other to the Strait of Canso, the 
latter route branching again at New Glasgow to run 
to Picton. Truro commands froma hill a fine view 
of Cobequid Bay. About a mile from Truro is an 
old Indian burial place, and the Arcadian mines are 
within a twenty-mile drive, the trout-fishing is very 
abundant in the adjacent streams, and good moose 
hunting is to be found in the Stewiacke Mountains 
about fourteen miles away, while the inlets and 
lakes are filled with snipe, curlew, partridges, plover, 
&e. 

From Truro to Halifax the scenery changes to 
a beautiful landscape, the land rises to consider- 
able elevation, and snow fences line the track. At 
Wentworth we reached the summit of the hills and 
passed into a snow shed, the first we had seen, and 
throughatunnel and out through another snowshed ; 
thus both approaches are protected. Here one of the 
most delightful views greets the traveller; the rail- 
way runs along the summit of one hill and a viewof a 
hill opposite is seen, while between the two, stretches 
for miles, Wallace Valley, hundreds of feet below. 
Through it winds a river which looks like a rivulet, 
and many a hamlet adorns the landscape. The 
scene is very like that presented at the celebrated 
Horseshoe Bend on the Pennsylvania Railroad, and 
the vista opens for over twenty miles over a variegated 
country. The brakeman confided the fact that the 
track went twelve miles around a valley of but 


three miles wide, and they called it the ‘‘ Grecian 
Bend.” At this summit was a beautiful lake with 
the clearest of waters, and rejoicing in the name of 
Folleigh, while the mountains are called Cobequid, 
which name is acquired only by practice : ‘‘ Labor 
omnia vincit.” The grade here descends rapidly, 
being about 1 in 75, and it was also stated by an 
ofticial that, in the first five miles from Halifax, the 
rise is about 300 ft. The trees seem to indicate a 
northerly latitude, and cedars, firs, and spruce, with 
an occasional birch and beech, adorned the land- 
scape. A maple rarely occurred, but when it did 
its brilliant colouring showed plainly the red hand 
of the fall frosts. The soil seemed to have changed 
from a clay to a gravel; and Halifax was reached 
in due time, and the session of the Institute fol- 
lowed. 

This was decidedly a representative body of 
men coming from all parts of the United States. 
Pennsylvania had rather the largest number of 
representatives. The opening session occurred at 
10 a.m., and after an address of welcome by Mr. 
Jamme, chairman of the Local Committee, Sir 
Adams G. Archibald spoke for the province. He 
welcomed the visitors as citizens of a friendly power, 
connected by common lineage, common language, 
common literature, and common traditions, sharers 
in common political and judicial institutions and a 
fulness of freedom which exists nowhere else in the 
world. In addition to this, he welcomed us as 
representatives of great industries and as scientists. 
He trusted that this visit would not only prove 
pleasant, but also profitable. He cited the mineral 
wealth of the Dominion, and showed how it had 
passed from the control of George the Fourth on 
September 12, 1826, to pay the debts of the Duke 
of York, and by this the duke’s creditors realised 
some 600,000 dols. they had charged to profit and 
loss, and also by the same stroke all the mineral 
wealth of Nova Scotia passed away from the Crown 
of England. In 1857 the House of Assembly sent 
to England two delegates to settle the vexed ques- 
tion of mineral rights. Under their treaty all who 
own land in Nova Scotia own all the mineral rights, 
except those of gold, silver, lead, copper, coal, tin, 
and precious stones. From 1854 to 1866 the coal 
came into the States without duty, but this was 
repealed when two-thirds of all the sales were 
made in the States, and a duty of 1.25 dols. per 
ton imposed, which caused some falling off of the 
sales. He closed with a hearty welcome to all the 
United States engineers present, and an expression 
of great sympathy with the interests and aims of 
the great nation they represented. 

Sir Adams Archibald was followed by the Mayor, 
who also welcomed the members in a neat and 
well-chosen speech, in which he eulogised Sir 
Adams Archibald for his strenuous fight against 
monopoly, and called attention to the output of the 
United States in coal, amounting to 413,000,000 dols. 
for 1884. Mr. Bayles, in responding as President 
of the Mining Institute, said that though we were 
strangers now, it was evident from the heartiness 
of our reception we should not long remain so. 
He spoke of the wonderful mineral resources of 
Nova Scotia, and dwelt especially on the coal and 
its coking qualities, and called attention to the 
intimate commercial relations of the United States 
and Nova Scotia, and humorously alluded to the 
active trade carried on at the border line. 


Nova Scotia Gotp MINEs. 


The session having thus been most auspiciously 
inaugurated, the solid business commenced with 
a paper on the ‘‘ Nova Scotia Gold Mines,” by Mr. 


Edward Gilpin. He modestly deprecated talking 
about an annual production of 300,000 dols. to 
an institute whose members mined over 30,000,000 
dols. per annum of the precious metal. The 
goldfields of Nova Scotia stretch for 200 miles 
along the coast, and extend inland about 40 miles. 
This district was being geologically mapped out, 
and they trusted in a few years it would be com- 
pleted. The area was about 6000 to 7000 square 
miles, and was divided into two sections, the 
upper pyritiferous, with beds of quartzite and 
veins of quartz, and the lower composed of alter- 
nating beds of quartzite, fine and coarse, fre- 
quently felspathatic, and grey and _bluish-black 
slates, sometimes magnesian, and holding numerous 
veins of quartz. The upper section is about 3000 ft. 
thick, and the lower about 9000ft. Sir William 
Dawson’s opinion of the geological arrangement was 





as follows : 





[Ocr. 16, 188s, 


Cambrian, 


Nova Scotia and New 
Brunswick, 


England. 
Tremadoc slates and Lingula 
PP a : Mira. and St. Andrew's 
pane ties in Cape Bret, 
Harlech grits and Llanberis ‘ NB. ea Senay, 

slates. Quartzites and slates of 

the Atlantic coast of 
Nova Scotia, 

The Arcadian series of St. John, with its well 
characterised fauna, he considered the typical 
western representative of Barrandite of Bohemia 
The Atlantic coast series of Nova Scotia precede 
these, and he regretted the evidence of the fossils 
was so meagre. Other forms of fossils occur at St, 
Mary’s river, and serve to confirm the supposition 
that the measures are of the Cambrian period. The 
granite rocks extend in irregular belts through the 
goldfields, and so far as studied in relation to 
the auriferous and newer strata, they may be 
deemed intrusive. At Cochrane’s Hill they pene- 
trate the auriferous measures in veins from lin. to 
6ft. This granite has all the characteristics of a 
plutonic rock, and closely resembles the intrinsic 
granites of Quebec and New England. In regard 
to the origin of the spaces now filled with quartz, 
they partook of the nature of a leaching out of the 
metallic constituents of the surrounding beds, and 
as evidence the richness of the veins is frequently 
seen to be connected with the contact of feeders or 
cross veins, which cut the encasing strata. Other 
forces succeeded, as is shown by dislocations vary- 
ing up to many hundreds of feet, both along and 
across the run of the strata and inclosed veins, 
These faults, when running across the rocks, pre- 
sent large fissure veins, frequently auriferous, and 
in the openings they make parallel to the measures, 
are found false veins, sometimes auriferous, and 
affecting the gold values of the veins they impinge 
upon. In Mr. Gilpin’s opinion some of the surface 
soil was quite rich enough to work by sluicing and 
crushing. The veins vary from $ in. to 6 ft., the 
most common thickness being from 4 in. to 6 in, 
The quartz is usually crystalline, and the gold occurs 
in coarse sights and in minute grains and films in 
the associated pyrites. The minerals associated 
with the gold are iron pyrites, mispickel galena, 
copper sulphides, and blende. The greatest depth a 
pay streak has been worked is 600ft. and 300ft. hori- 
zontally, and as yet no attempt has been made to 
sink below an exhausted pay streak. Mr. Gilpin 
thought amore persistent search would result in fewer 
abandoned shafts. The mining system is in general 
rather crude ; shafts are sunk and slopes started at 
all depths and carried underhand in steps, and part 
of the rock stowed on following scaffolds. Usually 
the vein is left standing on one side of the slope, 
and is taken down in lots of several tons ; by this, 
the ore is separated from the dead rock and exposed 
to less handling, an important item in coarse gold 
ores. The best mill was that of Messrs. Fraser and 
Chalmer, of Chicago. The milling is by amalga- 
mation in the batteries by free mercury, lining 
plates not being used. Copper aprons and plates 
are amalgamated by hand. It is estimated about 
15 per cent. of free gold is lost and little saved in 
the sulphides. The amount of sulphides varies 
from 1 to 60 per cent. in the quartz veins, and while 
it might run to 4000 dols. to the ton, yet 40 dols. 
to 50 dols. represents the average value. Tailings are 
neglected. The cost of mining varies, being greatly 
dependent on the hardness of the encasing rock and 
the size of the vein. It may be set at 50 to 70 
cents per ton for the open cast low-grade workings, 
and from 95 cents in narrow slate belts up to 
15 dols. in narrow veins; the value of the ore 
crushed varies from 3 dwts, to 4} oz. per ton, and 
the annual average from 10 dwts. to 22 dwts. The 
total amount crushed since 1862 is officially 495,925 
tons, and it yielded 366,976 oz., an average of about 
14 dwts. These gold ores are Crown property, and 
are leased for revenue purposes in areas of 150 ft. 
by 250 ft., and any number may be leased on pay- 
ment of a fee for the execution of the papers. The 
royalty is 2 per cent. in gold, valued at 18 dols. per 
ounce, and is paid by the millowner, who takes out a 
license and makes a regular return of the work to 
the Mines Department. Attempts have been made 
to substitute the Apex law and other well-proved 
distinguishing marks of American mining law, but 
the department adheres to its old methods and 
thinks any change would be for the worse. 

An abstract of this paper is given at some length 
because of Mr. Gilpin’s well-known ability as well 
as modesty, and because it was considered one of 
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the most important brought before the Institute, 
and was extremely well received, as it deserved 


to be. 
Tue APATITE Depostrs oF CANADA. 

Dr. Sterry Hunt followed in a verbal abstract 
of his paper entitled ‘‘Studies of the Apatite 
Deposits of Canada.” In this paper he described 
some of the later results of mining this mineral 
in the Sierre district, north of the Ottawa river. 
The operations in the great lodes are often over 
100 ft. in breadth, and have reached the depth of a 
little over 200 ft. In 1882, three or four mines pro- 
duced 4000 tons each, but with the improved 
machinery they have yielded this summer as high 
as 1000 tons per month. The mineral yields about 
80 per cent, phosphate of lime and is worth 18 dols. 
per ton in Montreal. It is shipped to Great 
Britain, and is used in the manufacture of high 
grade superphosphates. The output this year would 
exceed 30,000 tons. The speaker hoped to see it 
exported to the United States in quantity. 

This closed the morning session, and afterwards 
anumber of the Engineers and invited guests sailed 
around the harbour of Halifax. The war-ships 
Canada, Dido, and Northampton were passed, and 
salutes made and returned. The steamer passed 
through the draw into the Bedford basin and pro- 
ceeded some distance, then passed through the 
draw again and into the harbour. The forts on 
George’s Island were examined with glasses (opera 
glasses—one should be specific), and their strength 
commented on. This is an unknown quantity in 
every similar case, and recalls the familiar problem 
of the irresistible force meeting the immovable 
body. The great advantage is you can call the 
ironclad or the fort, either one or both, according 
to the taste of the party. 


An ELectRIcaL FuRNACE. 

After a three hours’ delightful sail the party 
were landed to the tune of the ‘‘ Star-Spangled 
Banner,” and the afternoon session was inaugu- 
rated by Dr. Sterry Hunt, who read a paper on 
‘“An Electrical Furnace for Reducing Refractory 
Ores.” He described the furnace used by the 
Messrs. Cowles, of Cleveland, Ohio. In it a 
column of well-calcined charcoal is arranged to 
present the requisite electrical resistance, and 
imbedded horizontally in finely pulverised charcoal, 
covered by a layer coarsely broken, the whole being 
arranged in a box of firebrick covered with per- 
forated tiles and opened at the end to admit two 
carbon electrodes 1} in. in diameter ; through these 
a current from a 30 horse-power dynamo is made 
to traverse the central core of the carbon and pro- 
duces a temperature sufficiently great to melt 
platin-iridium, and the most refractory metals are 
fused and volatilised. Aluminium is obtained from 
alumina in the shape of granulated corundum ; also 
silicious sand mixed with carbon yields silicon, and 
boric oxide is rapidly reduced. Remarkable results 
are obtained by alloying small quantities of 
aluminium with copper and nickel. One such com- 
pound broke under a strain of 111,000 Ib. to the 
square inch, and with an elongation of ;%°;, anda 
10 per cent. aluminium bronze broke at 109,000 lb. 
The difficulties in gathering reduced aluminium 
without copper promise to be overcome, so we may 
expect cheap production of these alloys, and of 
pure aluminium. It is expected these experiments 
will shortly be repeated on a large scale, as this 
company has secured water power at Lockport, New 
York, and will put in a 125 horse-power dynamo. 
(To be continued.) 


THE NORDENFELT SUBMARINE BOAT. 

In our number of the week before last (vide page 334 
ante), we republished from the 7Zimes an interesting 
account of the Nordenfelt submarine boat; we now 
reprint from the same journal particulars of some ex- 
periments made with this vessel. 


The general principles embodied in the Nordenfelt boat 
have been already described ; it remains to discuss its 
performances and future possibilities. The public trials 
took place off Landscrona, a small harbour on the south 
coast of Sweden, the representatives of the various Powers 
being taken on board the Swedish gunboat Edda, which 
had been courteously placed at their disposal by the 
Minister of Marine. It is perhaps worth noticing that 
the British Navy boasts of no gunboat comparable to the 
Edda, with her 14 knots speed, and armament of one 
10-in. and one 6-in. gun, modern breechloaders of Elswick 
manufacture, besides several Nordenfelt quick-firing and 
machine guns. The speed, handiness, and great gun 
power of the Edda were the subject of general admira- 
tion, while her officers readily lent themselves to the pur- 





poses of the experiment and showed the utmost civility to 


the polyglot crowd which encumbered her deck. The 
first trial took place on the 22nd ultimo, in presence of 
the King and Queen of Denmark, the Empress of Russia, 
and the Prince and Princess of Wales, who arrived from 
Copenhagen in the Osborne. The submarine boat wastowed 
out about two miles from Landscrona bya steam launch, and 
in casting loose her bow rudders were unfortunately fouled 
by the tow rope. A boat was lowered from the Eddaand 
one of the Swedish bluejackets mounted on the back of 
the Nordenfelt, and running out to the bows cleared the 
rope with great smartuess. The rudders had, however, 
received a strain, which it was stated crippled her vertical 
steering power and rendered movement below the surface 
undesirable until repairs were effected. On this day the 
experiments were confined to demonstrating the movement 
of the boat on the surface, and her power of being sub- 
merged partially and entirely. Moving at a rather slow 
speed, probably never exceeding five knots, the boat was 
manceuvred round the Edda, and showed good steering 
qualities. She was repeutedly submerged to a depth of 
about 5 ft., disappearing below the surface in about half a 
minute, but only remaining below for very short periods. 
On the second day the boat steamed out about ten miles 
from Landscrona in the direction of Helsingor, but re- 
mained always at light draught. On the third day, in a 
very calm sea, she for the first time exhibited her power 
of moving under water, disappearing for periods never ex- 
ceeding 44 minutes, and moving for distances apparently 
of about 300 yards. 

Riding light on a grey, and almost motionless sea, the 
hull of the torpedo boat was scarcely visible at 1000 yards. 
In spite of her light grey colour, however, the vertical 
combings supporting the cupola showed out dark on 
account of the abrupt change in the angle of reflection. 
Thus, viewed broadside on, the appearance was that of 
a short dark log lying on the suface of the water. In 
this position, and in a calm sea, the wash of the screw 
was visible, and in broad daylight could hardly fail 
to attract attention. It was generally felt, however, 
that such a boat advancing end on at speed would offer a 
particularly unsatisfactory mark to fire at, even with 
machine guns ; while ina bad light it would be almost 
impossible to shoot with any chance of effect. Compared 
with an ordinary torpedo boat for example, the chances 
of hitting would be inconsiderable, and a boat of this 
build, if a speed of 20 knots could be attained, might 
probably approach to Whitehead range without excessive 
risk, even if she did not possess the power of disappearing 
below the surface. There was nosmoke or escaping steam 
to proclaim her presence at a distance of many miles, and 
up to 1500 yards range at least she could probably advance 
with absolute impunity. The process of sealing up and 
sinking the deep draught occupied about twenty minutes, 
and in this position the-top of the combings was just 
awash, and only the cupola was visible above the surface. 
Thus trimmed the available target becomes insignificant, 
and the possibility of hitting it extremely remote. Sub- 
merged to a depth of 5ft. in a calm sea, the boat was 
visible as a shadow on the surface of the water, and from 
the tops of the Edda she could be distinctly made out at 
a distance of about 600 yards. The observers, however, 
knew exactly the spot at which she had sunk, and, failing 
this advantage, would probably have been quite unable 
to detect her position. While moving under water no 
trace of the boat was visible, and it was impossible to 
foresee the position at which she would rise. The im- 
pression produced on the mind by seeing the boat thus 
disappear was decidedly uncomfortable, and it was gene- 
rally acknowledged that the sense of insecurity which the 
mere presence of such a boat would cause on board ship 
would be no small factor in war. In a slight sea the 
Nordenfelt proved remarkably steady at light draught, 
riding level, while the launch in company was moving 
considerably, and an ordinary torpedo boat would 
probably have been affected to some extent. The wash 
over the bows and against the front of the combings 
served, however, to render the boat more conspicuous. 

Summing up, it may be said to have been demonstrated 
that the Nordenfelt boat can be rapidly submerged at will, 
and can move under water, at all events for short dis- 
tances, when the firebox has been sealed. The speed 
attained below the surface is unquestionably slow, and, as 
has been already stated, the inventor only claims three 
knots for this particular boat. There appears to be no 
reason why the boat should not maintain this speed for 
considerable distances when submerged ; but whether for 
prudential reasons or otherwise, its power to do so was not 
shown at Landscrona. Certain defects are obvious. The 
speed is insufficient ; the period of twelve hours required 
to get up pressure is too long ; the vertical combings must 
be abolished ; there is no means of getting in or out of the 
boat when it is submerged ; the perfecting of the vertical 
steering arrangements is perhaps doubtful. These first 
public trials of a submarine boat will, however, un- 
doubtedly produce results far beyond a mere criticism of 
the existiug craft. Many shrewd heads have been set 
thinking, and the great possibilities of this mode of attack 
have been brought home with a force which no mere de- 
scription, however graphic, could have excited. It is one 
thing to read of vaguely described exploits in the Ameri- 
can war, or indefinite rumours of Russian experiments. 
It is quite another matter to be brought face to face with 
a boat which disappears before one’s eyes to reappear in 
an unexpected position. The present boat is admittedly 
imperfect, but its performances have served to show 
clearly the possibilities which lie before us. Some of the 
difficulties which beset the construction of a submarine 
boat have been overcome more or less completely. The 
rest appear to be scarcely insurmountable, and it may be 
taken as certain that the perfection of this most dan- 
gerous weapon of attack is only a matter of time 
and brains. Even without the power of complete submer- 





sion a boat of this type, given speed, would prove a most 
formidable antagonist. Protected to a degree impossible 
in the case of an ordinary torpedo boat, it might in the 
hands of one or two daring men safely reach ranges at 
which the Whitehead would be deadly. The chances of 
a torpedo boat in broad daylight depend entirely on 
smoke and the comparative confusion and inevitable ex- 
citement which must prevail during an action. Favoured 
by these conditions, it may be possible for such a boat to 
reach striking distance unharmed; but modern machine 
guns in cool hands would unquestionably render the 
operation excessively risky, and the attack of a single 
boat, under ordinary circumstances, would offer small 
chance of success. A boat of the Nordenfelt type could, 
however, run up to at least 1500 yards with trifling 
danger, and, if it could then be surmerged and continue 
its course for another 1000 yards, would be an awkward 
assailant for the ironclad. Such a boat affords, perhaps, 
the one really practicable mode of isolated torpedo attack 
in broad daylight. Off chances apart, the ordinary torpedo 
boat would have to trust mainly to numbers, by which it 
might be hoped to distract attention, create a general 
nervous demoralisation, and so enable one or more boats 
to reach close quarters. A single submarine boat might, 
however, if all requirements can be complied with, prove 
to be the equivalent of a fleet of ordinary torpedo boats. 

Cardinal importance has naturally been attached to 
the power of complete submersion ; but it is evident that, 
under many circumstances, this power need be resorted to 
only when it is necessary for self-defensive purposes. In 
attacking, the boat might remain on the surface as long 
as possible and dive only when the machine guns have 
opened upon it and begun to find its range. The power 
which would be conferred by the possession of a good sub- 
marine boat can scarcely be exaggerated. When Colonel 
Chesney, in the ‘* Battle of Dorking,” summarily disposed 
of the British Navy, the mode adopted was the subject of 
some criticism. It will be remembered that the invaders, 
whose nationality is so distinctly indicated, possessed a 
peculiarly fatal torpedo, which we in England knew little 
or nothing about, and by means of which our available 
fleet was eliminated from the scene. It was necessary for 
the purpose of the tale, to get rid of that fleet ; but it was 
generally considered that the modus operandi savoured 
somewhat of Jules Verne. The construction of a sub- 
marine boat, already foreshadowed by that ingenious 
writer, is, however, by no means beyond the powers of 
modern science, and it will be generally admitted that, 
given possession of such boats by one of two belligerents, the 
navy of the other might in very truth be either destroyed 
or neutralised. It seems difficult, indeed, to set limits to 
their possible sphere of action. On the one hand, there 
appears to be no special reason why a submarine boat 
dropped off a port by a fast cruiser should not calmly 
navigate the harbour and proceed either to torpedo the 
shipping sheltered there or destroy the mine defences. It 
is true that nettings stretched across the channels of ap- 
proach promise substantial protection, but they would be 
an intolerable obstruction to the use of the port. On the 
other hand, for purposes of defence, such boats could on 
the approach of a fleet take up their stations near the 
position from which bombardment was practicable and 
await the enemy in placid security. Open and otherwise 
almost indefensible towns, such as Brighton, would possess 
a means of defence ready to their hand. Submarine boats 
could be launched on any coast, and their mere presence 
would probably suffice to deter the approach of hostile 
ships. The réle of the submarine boat in purely naval 
warfare is less easily laid down. Their probable want of 
speed would to a certain extent limit their action, but 
their moral effect would be great, and they would confer 
a new value on speed and manceuvring power in ships. If 
they were to end the day of the great ironclads, few would 
perhaps be found to regret the change ; and it would be a 
strange instance of the irony of ee if these costly 
monsters became obsolete before they had ever really 
justified their existence. On the whole, small and non- 
aggressive Powers would perhaps gain most by this new 
and comparatively cheap weapon. Coast defence, already 
very formidable, would be rendered less expensive and its 
sphere would be extended. Every change in the art of 
war has raised people who loudly proclaim it as fatal to 
the supremacy of England; but there will be some who 
will take a different view, and will argue that it implies 
increased strength to a Power which has much to defend, 
and seeks no territorial aggrandisement at the expense of 
its rivals—a Power, moreover, to which conscious defen- 
sive strength means wealth and prosperity. 

It is certain that the Nordenfelt boat as at present ex- 
isting will effect no revolution; but it seems to be equally 
clear that we shall shortly have to face possibilities which 
we have been hitherto able to neglect. Scientific experi- 
ment, in other words money judicously applied, will 
enable us to hold our own in any future development of 
submarine warfare, and to omit to employ every effort to 
be first ina race in which the start is even, would be to 
court disaster. 








Dantzic.—The Dantzic Chamber of Commerce re- 
ports that the exports from Dantzic declined last year 
to the extent of about 20 per cent., as compared with 
1883. This unfavourable result was principally at- 
tributable to diminished shipments of wood and corn. 





Tue Mont Dore or BovurNEMOUTH.—The salt water 
supply for this building is obtained by a set of Merry- 
weather’s sea-water pumps driven by a gas engine. The 
water is drawn through specially coated pipes laid 500 ft. 
out at sea, and some 4000 ft. of suction pipe areemployed. 
The fire extinguishing appliances at the above building 
are similar to those supplied by the same firm to the Hotel 
Métropdle, Langham Hotel, &c., London. 
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LOCOMOTIVE FOR THE LA GUAIRA AND 
CARACAS RAILWAY. 

In our issue of September 25 we published a two- 
page plate giving three views of a tank locomotive con- 
structed by Messrs. Nasmyth, Wilson, and Co., Limited, 
of Patricroft, Manchester, to the designs of Mr. James 
Livesey, of 2, Victoria Mansions, Westminster, and 
we now add on pages 373 and 376 detail views. The 
railway, as we explained in a general notice of its con- 
struction in our last number, is 23 miles in length, and 
involves a rise of 3135 ft., there being asteady gradient 
of lin 27 for some 17 or 18 miles. It winds back- 
wards and forwards around the spurs of the mountain, 
and is literally all curves, the radius being in many 
places as small as 140 ft. This, taken in conjunction 
with the smallness of the gauge, 36in., necessitated 
that special care should be bestowed on the rolling 
stock in order that the working expenses should not be 
too heavy, and for this purpose Mr. Livesey got out 
the design which we publish. The two most notice- 
able features are the shortness of the wheel base and 
the arrangement of the frames. The engine has ten 
wheels, six being coupled, and four being on a bogie 
under and behind the firebox. The six coupled wheels 
are 3ft. in diameter, and stand on a wheel base of 
6ft. 6Sin. The bogie wheels are 1 ft. 104in. in dia- 
meter, and are designed to lead the engine round the 
curves, the firebox end running first both up and down 
hill, During the construction of the line this arrange- 
ment could not be followed, and the leading pair of 
the coupled wheels suffered severely from having to 
do work for which they were not designed. The 
total weight of the engine is 32 tons 5 cwt., distributed 
as follows : 
tons ewt. qr. 


Bogie ie i 8 6 0 
Driving wheels ... “ ats 8 i1 32 
Intermediate wheels ... os ac) GB eee 
Trailing wheels ... Fi 7 29 


32 4 4 

It draws a load 80 tons behind it verysuccessfully. The 
frame it will be noticed (Fig. 2)is of two different widths. 
Under the barrel of the boiler it is sutticiently narrow 
to accommodate the inside bearings of the coupled 
wheels, while at the other end it is widened to accom- 
modate the firebox, which is short and wide. The 
bogie is partly under the firebox and has outside bear- 
ings to its wheels. It swivels on a central pin, and has 
also lateral play on the pin, the play being controlled 
by strong spiral springs (Fig. 3). The heating surface 
in the firebox is 62 ft., and in the tubes 707.4 ft., mak- 
ing a total of 769.4 ft. The firegrate area is 15.8 ft. 

The cylinders (Figs. 3, 4, and 5) are 144 in. in dia- 
meter by 1 ft. 8 in. stroke, and have the valve chests 
above them. The connecting-rods drive on to the 
leading of the coupled axles, and the motion is trans- 
mitted to the other axles by coupling-rods. The valves 
are worked by Joy’s gear, which is clearly shown in 
Figs. 26 and 27. The details of the link are given in 
Figs. 22 to 25, Figs. 22 and 23 being plan and eleva- 
tion, and Figs. 24 and 25 details. The shaft (Fig. 22) 
is of wrought iron, and is formed with bow within 
which there are two gun-metal quadrants between 
which there works a block of phosphor-bronze. 

The other points need only a brief mention ; Figs. 6 
and 7 show the piston and a detail of the ring ; Fig. 8 
isa section of the valve; Figs. 9 and 10 are section 
and plan of the steam brake cylinder; Figs. 11 to 14 
show one of the slide blocks; Figs. 15 to 18 are 
views of a coupling-rod, and Figs. 19 to 21 of a connect- 
ing-rod. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2, 1885, 

THE subject of exporting manufactured products and 
raw materia] to Central and South American coun- 
tries, is engaging the attention of a number of manu- 
facturers and capitalists. It is proposed to develop a 
trade in bituminous coal between Pittsburgh and 
Mobile and South American ports. The construction 
of a railroad is projected between Mobile, Alabama, on 
the Gulf, not far from New Orleans, into the rich coal 
mining regions of Alabama, where coal is from 6 ft. to 
10 ft. thick, and can be produced at a cost of 1 dol. 
to 1.25 dols. per ton. Pittsburgh coal can be delivered 
at New Orleans at 6.60 dols. per ton. Cargoes of 
1200 tons can be delivered at 5.60 dols. ‘The selling 
price there is 8.50 dols. to 11.50 dols, Pittsburgh 
coal is now competing successfully on a small scale 
with English coals in Texas, Extraordinary develop- 
ments of rich bituminous coals in the south are leading 
to very close investigation of the subject, and mining 
will be probably undertaken on an extensive scale. 
Several large coal mining companies have been organised 
in different sections of the country, particularly in the 
block coalfields of Indiana, for the purpose of extend- 
ing coal-getting operations to supply western and 
north-western markets. The demand for anthracite 
coal is increasing in eastern and western markets, but 
chiefly for domestic purposes. New coal companies 
are being formed in the far west and south. Coke 





DUNNACHIE’S CONTINUOUS 


REGENERATIVE GAS KILN, 


CONSTRUOTED BY THE GLENBOIG UNION FIRECLAY CO., LIMITED, GLASGOW. 
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companies are being organised in Tennessee, where , 


there are 5100 square miles of coal in eleven workable 
seams. Several of the coals have been tested and are 
found to contain 57 to 60 per cent. of fixed carbon. 
Manufacturing and railroad demand for fuel is once 
more increasing, but the supply is enormous and any 
advance in prices will be exceptional. Prices range from 
2 dols. to 3 dols. per ton at distributing points according 
tosize and quality. Theiron trade is steady in all tide 
water, Lake and Ohio river valley markets. Prices are 
firm, as manufacturers have sold from sixty to ninety 
days’ supply. The month of October will be a compara- 
tively quiet month, as the requirements for the rest of 
the year are now supplied. 
booking fewer orders at present, and large buyers are 
declining to place heavy orders for spring delivery, 
until the ability of the railmakers’ syndicate to sus- 
tain prices is demonstrated. There is an active demand 
for old rails, domestic and foreign, and prices have 
advanced slightly, being quoted at 17.50 dols. to 
18 dols. at tide water. Bessemer pig is quoted at 
19 dols, to 20,50 dols. at tide water, and is in 


The steel railmakers are | 





fair demand in consequence of the improvement 
in demand expected for steel rails during the 
winter. Scotch iron has fallen off and two or 
three orders for import were given. Merchant iron 
and merchant steel of all kinds is in active demand, 
and work on the new steel establishments is being 
rapidly pushed, in order to begin operations by 
January Ist, as numerous strikes have occurred dur- 
ing the past week throughout the west, and a 
further unsettling of relations between employers and 
labourers is probable, because of the general industrial 
activity in which wage workers are anxious to anti- 
cipate. In Philadelphia, an advance of 10 per cent. 
has been acceded to this week in a number of smaller 
industries. Employers having booked orders for two 
or three months ahead are obliged to yield, but unless 
theimprovement continues winter and spring wages will 
decline. Several very important railway enterprises 
have recently been determined upon. The total 


mileage is estimated at over 40,000 miles, but com- 
paratively little of this will be built during the coming 
year. 


Railroad projectors of experience predict that 
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in 1886, the mileage will foot up between 5000 and 
6000 miles. This will stimulate the industries through- 
out the States, and make a slight advance possible in 
iron, steel, and all associated industries. There isa 
grand future for railway construction throughout the 
country. Capital is abundant and investors are ready 
and anxious. Steel rails are quoted at 40dols. ; small 
lots, 31 dols. ; refined cast steel, 8 to 9 cents ; forge 
iron, 15 dols. to 15.50 dols. ; foundry iron, 16 dols. to 
18 dols. ; merchant iron, 1.50 dols. to 1.75 dols. ; plate 
iron, 2 cents ; structural iron, 3 cents. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was a dies 
non with the Glasgow iron brokers and merchants, owing 
to the occurrence of the Autumn Holiday, which has now 
been substituted for the discontinued local sacramental 
fast day. When business was resumed on the following 
day the market became much excited, and in effecting 
their covering sales some of the speculative sellers had to 
pay very sweetly. One result of the excitement was that 
the cash prices were run up above those payable for de- 
livery one month afterwards. During the forenoon the 
most exceptional circumstance occurred of the closing 
cash quotations being higher than those at one month. 
An advance of 64d. per ton was made by ‘prices, which 
came down, however, inthe afternoon, and closed for the 
day 14d. per ton over those of Wednesday. During the 
forenoon there were transactions at 42s. 7d. to 43s. and 
42s, 10d. cash, also at 42s. 7d. to 428. 84d. one month ; 
the market closing with the cash price nominally at 
42s. 104d. and 42s. 8d. one month for sellers, and buyers 
offering 4d. per ton under. Business was reported in the 
afternoon at 42s. 8}d. to 42s. 7d. cash, also at 42s. 8d. to 
42s. 7d. one month, with sellers at the close at 42s. 74d. 
cash and 42s. 8d. one month, and buyers at 4d. per ton less. 
Monday’s market was firmer and more steady, and prices 
closed 1d. per ton over the final quotations of last 
Friday. On forenoon ’Change transactions took place 
at 42s. 8d. and 42s. 74d. cash, the close being sellers at 
42s. 8d. cash and 42s. 84d one month, with buyers at 4d. less 
per ton. Business was done in the afternoon at 42s. 74d. 
and 42s. 8d. cash, also at 42s. 8d. and 42s. 84d. one 
month, and the close was buyers at 42s. 8d. cash and 
one month, and sellers asking 4d. per ton higher. The 
market opened firm yesterday, and prices rose ld. over 
the highest quotations on the preceding day; near the 
close, however, that advance was lost, and 1d. besides. In 
the morning business was reported at 42s. 8d. and 
42s. 8hd. cash, also at 42s. 8}d. and 42s. 9d. one month, the 
close being buyers at 42s. 9d. cash and one month, and 
sellers wanting $d. more per ton. (Quotations in the after- 
noon ranged from 42s, 9d. to 42s. 7d. cash and one month, 
and there were buyers at the close at 42s. 7d. cash and one 
month, with sellers at 4d. per ton higher. Business was 
done this forenoon at 42s, 64d. and 44s.-6d. cash, also at 
42s. 7d. and 42s. 64d. one month, and the close was sellers 
at 42s, 64d. cash and one month, with buyers at 4d. per 
ton lower. In the afternoon prices ranged down to 
42s. 44d. cash and 42s. 5d. one month, and towards the 
close there were sellers at 42s. 5d. cash and 42s. 54d. one 
month, with buyers offering 4d. lower per ton. With the 
exception of the spurt and excitement of last Friday 
already referred to, the pig-iron market has not shown 
much change during the past week; and there does not 
seem to be any legitimate improvement to record, nor are 
there any indications of an improvement in the demand. 
Along with a diminished inquiry there are still quieter 
reports coming to hand from all quarters. The demand 
for makers’ iron is dull, and prices are a shade lower. No 
change has taken place in the extent of the actual make of 
pig iron, there being still 90 blast furnaces in operation, as 
compared with 94 at this time last year. Last week’s 
shipments of pig iron from all Scottish ports amounted to 
9250 tons, against 11,297 tons in the preceding week, and 
11,661 tons in the corresponding week of last year. The 
United States took 1250 tons ; Canada, 1172 tons ; France, 
630 tons; Australia, &c., 360 tons ; Holland, 310 tons ; 
India, 125 tons. None was entered for Italy, Germany, 
or Russia. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 628,677 tons yester- 
day afternoon, as compared with 627,020 tons yesterday 
week, and 626,026 tons yesterday fortnight, the increase 
for the two weeks being, respectively, 1657 tons and 994 
tons. 


The Coal Trade.—At the weekly meeting of the Lanark- 
shire coalmasters held to-day, it was reported that orders 
for coals for shipment had become much more difficult to 
obtain than was the case recently. The domestic inquiry, 
however, is fairly brisk, but up to the present there has 
not been any general improvement in prices. It seems 
that some of the ironmasters who compete in the coal 
trade with ordinary coalmasters, have put 6d. per ton on 
their prices, and it is repurted that in a few instances the 
mineowners are not indisposed to concede an advance of 
6d. per day in the rate of wages paid to miners. 


Important Shipbuilding Contract.—Messrs. John Elder 
and Co. have recently secured a contract for the building of 
three large paddle steamers, which are intended for the 
mail and passenger service between (Queenborough and 
Flushing. They are to carry the day mails proceeding to 
the north of Europe through Germany, and they are to be 
subsidised by the German Government. Their carrying 
capacity will be about 1700 tons each. The steel which 
is to be employed in their construction has been ordered 
of the Steel Company of Scotland, and of Messrs. I. and 
W. Beardmore, of Parkhead Iron and Steel Forge and 
Rolling Mills. The other work in Fairfield Shipyard 
includes three steamers of 5250 tons each for the North 
German Lloyd’s, 





Short Time at Linthouse Shipyard.—A few days ago 
Messrs. Alexander Stephen and Sons, Linthouse Ship- 
building Yard and Engineering Works, posted up a notice 
to the effect that the working time would forthwith be 
reduced to forty hours per week, or about three-quarter 
time. 


Strike at Carron Iron Works.—The engineers at the 
Carron Iron Works, Carron, near Falkirk, came out on 
strike on Monday, in consequence of a notice having been 
posted up at the works stating that in future no overtime 
would be paid unless the working hours had extended 
over fifty-seven hours per week. The moulders at the 
same works also struck work on the same day, owing to 
their being dissatisfied with the present mode of payment 
for their work, and have refused to resume until another 
arrangement is come to. 

Engineering and Shipbuilding at Kirkcaldy.—Engineers 
at Kirkcaldy are a little busier than they were some time 
ago, and it is expected that Townsend Foundry, which 
has been at a standstill for some time, will shortly be re- 
started. It formerly gave employment to nearly 200 hands. 
A number of hands have recently been taken on at King- 
horn Shipbuilding Yard. One vessel is in progress, a 
large excursion steamer, which is being built of steel, and 
hopes are entertained that another keel will soon be laid. 


Proposed Railway Extension in Caithness.—Last Friday 
an influential meeting was held in Wick of persons 
favourable to the construction of an extension line of rail- 
way from that town to Latheron, with a view to the de- 
velopment of the material resources of the east coast of 
Caithness, and the advancement of its population. Sir 
Tollemache Sinclair, M.P., presided, and Mr. John 
Pender, M.P. for the Wick Burghs, was likewise pre- 
sent. Mr. Laing, solicitor, Edinburgh, made a state- 
ment of the requirements and probable traffic of such 
a line, and showed by comparison with the traffic re- 
turns of the Highland and Caithness Railway, that the 
proposed line would be financially a success. He also 
explained that the Duke of Portland, Mr. Thomson Sin- 
clair, of Freshwick, and Major Stocks, of Latheronwheel, 
whom he had personally seen on the subject, were very 
favourable to the proposed railway, the Duke of Portland 
stating it as his warm desire to forward everything calcu- 
lated to promote the interests of the county and its in- 
habitants ; while Mr. Thomson Sinclair had it in view to 


enlarge the harbour of Dunbeath at once if the line was | 


proceeded with. Mr. Laing also explained the route of 
the proposed line, which had been gone over by Mr. 
3uchanan, Edinburgh, and reported favourably upon 
the probable cost, which would be about 6000/. per mile, 
requiring a total capital of about 120,000/., of which 
the Highland Railway, it was expected, would contribute 
a fair proportion, and the balance would be made up by 
the proprietors and the public. Should this be done, the 
undertaking is expected to be proceeded with, and a Biil 
applied for to the first session of Parliament. A resolu- 
tion unanimously approving of the proposed undertaking 
was passed by the meeting, and a provisional committee 
was appointed to watch over and carry out the proposal. 


Forth Bridge Works—The Tilted Caisson and the Foreign 
Workmen.—The tilted caisson at the Forth Bridge Works 
has been the scene of active operations almost continuously 
since the beginning of the present year. It occupies the 
site of the north-west pier, from which will spring the 
large southern span of the bridge. The work of upraising 
the huge vessel has now been going on for upwards of 
nine months, under the superintendence of Mr. Riva, and 
by dredging the mud away from the south side bottom of 
the caisson, and judicious pumping out, the immense 
cylinder is at last being drawn over towards the vertical. 
On Thursday of last week it had moved 7 ft. in a southerly 
direction, with a corresponding rise of 2 ft. for its northern 
rim. Since then very material progress has been made, 
the measurements in the early part of the present week 
having been 11 ft, towards the south, with a corresponding 
arc of 7 ft. in elevation of its northern side. Within the 
past two or three days there has been a great exodus of 
the foreign workmen, mostly Belgians and Italians, who 
have been employed on the works at the sinking of the 
caissons for the piers of the two large spans of the bridge. 
These men, about sixty in number, had gained their ex- 
perience at the docks at Antwerp. A few have been 
retained for the ultimate settling down of the tilted 
caisson. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Heavy Trades.—The improvement in the heav 
branches of the iron and steel trade in this district, whic 
it was stated in many quarters would arrive with the 
autumn months, has up to the present been indiscernible. 
The foundries are really badly off for work, and at least 
one-half the hands who some five years ago were engaged 
full time, are now totally without employment, nor are 
there any signs of animprovement. Old orders—which 
some ten years ago used to arrive as periodically as the 
seasons—are now missing. The ‘‘ lines” for manufactured 
iron and steel are now fulfilled in the lands from which 
they principally emanated, viz., Germany, Belgium, and 
France. The fact is, that our old customers have now 
become our competitors. The only heavy iron and steel 
houses that are really busy are those whose principal 
features of production are armour plates, on the com- 
pound principle. This is a very serious state of things, 
but it is nevertheless true, that old industries which 
formerly brought a wealth of work to the town, are 
now rapidly disappearing in the face of foreign com- 
petition, and the only prosperous trades are those which 
may be said to be semi-protected because encouraged 
under the fostering hand of Government. 


The Coal Question.—The attitude of the colliers is one 
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that is again causing considerable concern. The tremen. 
dous struggle in the spring months of this year appears to 
have had little effect on the men. Though their union 
funds were in many instances completely spent, and 
themselves and their families reduced to beggary "they 
now return to the charge, and there is every likelihood of 
a strike or lock-out on a large scale if the men persist in 
their course. They ask the employers of South and West 
Yorkshire, as well as those of Derbyshire, to increase 
their wages by 15 per cent. The masters are associated 
and put the pertinent question—Why ? On the one hand 


is an overstocked market, coal being a plethora, and, on 
A week’s operations may 


the other, dissatisfied miners, 
solve the question. 


Engineering Branches.—The best employed of the engi- 
neering houses in this immediate lecality are those whose 
business lies in and around Leeds. It is now, and hag 
been for at least half a century, a peculiar fact that the 
highest class of machinery, its rapid production, and ex- 
cellence, has been the principal consideration of Leeds 
mechanics. They are now hardly pressed in the market 
but if the employment of labour may be taken as a 
criterion, they are finding more hours of work for artisans 
in proportion to the number employed, than any of their 
competitors in the county, unless it be in the engine. 
pea | houses connected with the shipping constructors 
of Hull. 


Filey Water and Gas Company.—The annual meet- 
ing of this company has been held, and at it the 
managing director reported that, although there had been 
a reduction in the price of gas, there had been a larger 
income. The poll x of water had, for some months past, 
been a source of anxiety, and the directors have been re- 
quested to find a site for a new reservoir, report on the 
probable cost of new machinery, and also the best 
method of raising the capital required for the additional 
works, 


Ilkeston Water Supply.—The Ilkeston Local Board 
has under consideration the question of an improved 
water supply for the town. Mr. W Radford, of 
Nottingham, recommends the Board to utilise, for the 
supply of the town, the water now being pumped from 
the old workings by the Manners Colliery Company, The 
owners of the colliery are obliged to pump the water out 
of the workings in any case, and up to the present it has 
been entirely wasted. The water has previously been got 
from several small pumping stations. Mr. Radford 
recommends the disuse of these, and suggests that a 12-in, 
main should be laid from the colliery to the Shipley reser- 
voir at a cost of 2000/. The water has been analysed by 
Dr. Truman, and pronounced suitable for drinking pur- 
poses, 


Cutlery and Silver Branches.—For thirty years past the 


| cutlery trade has not been so bad as it is at present. Even 


during the Russian and American wars there were certain 
houses that commanded a fair amount of orders from the 
colonies and the Continent, but now the orders seem week 
by week, to get lighter. Even the silver trades are ex- 
ceptionally dull, and the days of large profits which 
obtained for so long, have now disappeared, and in their 
place is a struggle for sufficient work to keep the hands 
going. The whole of the local industries are in a state of 
stagnation, and from which there appears at present but 
little prospect of recovery. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change, but only a small amount of 
business was transacted. The market was again a turn 
weaker and advices from other commercial centres were 
of such a nature as to further depress trade. No. 3 
Cleveland pig was sold at 32s, 3d. per ton for immediate 
delivery, and over the first few months of next year at 
32s. 6d. for this quality. The recent bad weather has 
interfered considerably with shipments from the Tees, and 
as the shipping season is approaching a close, the fall in 
prices is only what experienced merchants anticipated, 
they having all along ridiculed what has been facetiously 
but appropriately denominated the newspaper ‘‘ boom.” 
The newspapers in the North of England, which gave 
prominence to the co-called ‘‘ boom,” have already seen 
the error which they committed and have ceased writing 
up the trade. The ironmasters have looked upon such news- 
papers as being ill-informed, and by their action doing 
injury to the staple industry. Reports from America still 
give anencouraging account of the amount of business 
being transacted in that country, but there is nothing in 
the advices to indicate anything like a sudden demand for 
iron from this side of the Atlantic. In the manufactured 
iron trade there is no new feature whatever. Many of 
the works are very poorly supplied with orders, and at most 
of them the mills are only going something like half time. 
To aggravate the condition of affairs prices continue ex- 
ceedingly low, and it is difficult to comprehend how some 
of the manufacturers can afford to keep their plant in 
operation when they are only obtaining 4/. 103. per ton 
for the greater part of their output. o improvement at 
present is looked for in this department. 


Wages and Arbitration.—The important arbitration in 
the wages question affecting the whole of the ironworkers 
in the North of England was held at Newcastle before Dr. 
Watson, on Monday. The court was occupied for some- 
thing like seven hours, and a mass of statistics and 
general information on the iron trade was laid before the 
arbitrator. The employers claimed a reduction of 74 per 
cent. off wages, alleging the continued depression and in- 
ability to carry on their business at a profit as the reason 
for making this heavy demand, The workmen resist the 
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slat e ground that their wages are now lower than 
angabag been at any previous period. They like- 
wise add that the average wages of puddlers at many of 
the works during the past year have only reached 
lbs. per week. Mr. Jenkins, the general manager 
of the Consett Iron Company, stated that while the 
depression had resulted in poor pay for the workmen, it 
had also seriously affected the small capitalists. He 
pointed out that there were twelve large limited liability 
companies in Great Britain with a capital of fifteen 
millions of money, which had paid no dividend this year. 
This state of affairs touched thousands of orphans and 
widows who were dependent upon investments in such 
concerns. It was the desire of employers to do the best 
they could in the trade, and by seeking relief they hoped 
to secure orders and offer more regular employment to 
their workmen, and thus enable them to earn better wages. 
The arbitrator is expected to give his award by the end of 
the present month, 

Engineering ‘and Shipbuilding.—The engineering esta- 
blishments in the North continue fairly well employed, 
but there are still complaints about the low prices and the 
scarcity of orders for delivery ahead. The shipbuilding 
trade does not improve, and so long as scores of vessels 
are laid up for want of remunerative freights, it cannot 
be expected that orders for new vessels can possibly be 
secured even at the prevailing low cost of construction. 


The Steel Trade.—Prices in this industry remain low, 
and while some establishments are occupied fairly well, 
others are idle for want of orders. 


MISCELLANEA. 
Tr is calculated that the Antwerp Exhibition will leave 
a clear profit of about 1,000,000 f. 


The deficiency in the Austrian Budget is 5,000,000 
florins ; a considerable improvement on last year. 

Early on Friday last a boiler exploded in the Chester- 
field Gas Works. One man was scalded to death. 


The number of visitors to the International Inventions 
Exhibition for the week ending Saturday was 124,586 ; 
total since the opening, 3,224,220. 

An address to the King of Holland is being signed at 
the Hague in favour of the construction of a seaport at 
Scheveningen. 

A scheme for making « canal between Archangelsk and 
Konoaros is being drawn up under the supervision of the 
Russian officials of the Bureau of Communications. 


The Leicester Exhibition of the Sanitary Institute of 
Great Britain is lighted by five Crompton-Crabbe arc 
lights, and forty incandescent lamps. Messrs, Wood- 
house and Rawson are the contractors, 

The Pennsylvania Tube Works have just finished an 
order aggregating 35 miles of 8 in. pipe, and two orders 
each for 40 miles of similar pipe are in progress. The three 
orders make a total of 115 miles, equal to 7,001,600 lb, 


The six twin-screw torpedo cruisers of the Archer class 
now building at Clydebank are each to be fitted by con- 
tract with three air compressors and one 100-tube air re- 
servoir, 


The Board of Trade returns forthe nine months ending 
September 30. The imports amounted to 283,166,23110. ; 
a decrease of 11,780,363/. from the corresponding iigures 
of last year. The exports are given at 160,688,231/. ; a 
decrease of 16,280,866/. from last years’ figures. 

The charge of the new cocoa powder for the naval 12 in. 
breechloading gun has been fixed at 295 lb., which, with 
a shell of 710 lb., gives a muzzle velocity of 1930 ft. per 
second, equal to an average of 18,470 tons, with a pressure 
on the bore of merely 15 tons, 


The War Department has ordered a further series of 
experiments to be made with a view to perfecting shells 
for heavy ordnance. The chief difficulty rests with the 
copper rotating rings, which are apt to strip or damage the 
grooves, 


Her Majesty’s composite gunboat Dwarf, on Monday 

last, could not be got to her moorings in Holyhead Har- 
bour in consequence of the heavy wind, soshe went on the 
rocks instead. The average speed of this vessel in good 
weather is 5} knots. She has leaky boilers and steers 
badly. 
_ The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended October 4 
amounted on 15,2184 miles, to 1,274,332/., and for the corre- 
sponding period of 1884, on 14,985 miles, to 1,312,572/., an 
increase of 233} miles, or 1.5 per cent., and a decrease of 
38,240/., or 2.9 per cent. 

The Novoe Vremya states that the project of laying 
down a conduit for conveying naphtha from Baku to 
Batoum has been favourably reported upon by the 
Minister of Public Works and Lands. A private company 
has offered to construct this pipe, which would be 800 
versts or about 530 miles in length, 


Experiments are to be made at Portsmouth with a view 
to further testing the efficiency of coal protection for war 
vessels. Captain Fisher, of the Excellent, has charge of 
the work, and trials will be made as to the best way of 
securing coal bays to conning towers, and other important 
positions for temporary defence. 


A Standard telegram states that the project of turning 
the port of Libau into a great naval port, in order that in 
case of war the Russian fleet may avoid being shut up in 
Cronstadt or Revel, is now making rapid progress in 
Russia. In future a majority of the Russian war vessels 
will be able to winter in Libau. The fortifications of 


Dunamiinde, too, are to be greatly increased. 





The preliminary lecture of a course on ‘‘ Science of Con- 
struction ” was delivered gratis at Exeter Hall on Friday 
last by Mr. T. G. Gribble, A.M.I.C.E., Metropolitan 
Board of Works. The lecture was well attended. The 
course itself commences to-night (Friday). We believe 
particulars may be obtained from the secretary at Exeter 
Hall. 


Slight, but very important, alterations are said to have 
been made in the Martini-Henri rifle, which, coupled 
with the introduction of the solid-drawn cartridge case, 
will, it is expected, entirely remedy the defect. The new 
extractor is much stouter throughout than the old, and 
great additional leverage power has also been gained by a 
slight alteration in the figure. 


The Hercules is to proceed to Portland by the end of 
the present month for the purpose of carrying out a series 
of experiments of the same nature as those made by the 
Polyphemus to test the efficacy of agg soa ese guns 
in the destruction of a torpedo flotilla. The object of the 
new experiments will be to ascertain the comparative 
efficiency of quick-firing and machine guns in silencing a 
shore battery. 

It is proposed to connect Lakes Derwentwater and 
Bassenthwaite by means of a deep-water channel, and to 
utilise the River Derwent for the purpose. The canal 
would be about ten miles in length, and there is but little 
difference in the surface levels of the two lakes. The canal 
would be used mainly for tourist steamer traffic. Mr. 
Murray, of Workington, engineer, has just surveyed the 
district, with a view to the carrying out of the project. 


An accident has occurred at one of the Inchgarvie 
caissons of the Forth Bridge works. A workman opened 
the valve of the air tube in order to fill one of the locks, 
but the door at the top of the lock was open at the time. 
The consequence was that the air rushed upwards with 
such violence as to destroy the fittings of the upper 
chamber and cover four men with débris. They were all 
seriously hurt. 


The municipal authorities of Paris have under con- 
sideration a plan for supplying railway communication 
to Montmartre. The proposal is to run up rope lines 
from four points lying around the hill, in such a way that 
the rope towing the train up on side of the hill will be 
wound up by the same cylinder and same engine which 
pays off the rope of the train that descends on the opposite 
side. 

The Post Office Saving Bank buildings in Queen 
Victoria-street have just been lighted by the Maxim- 
Weston Company by wavy filament incandescent lamps 
supplied by current from dynamos driven by three gas 
engines of forty indicated horse-power each. The original 
contract was for 700 lamps, but nearly double the number 
has been fitted, and at the official test perfectly satisfied 
the authorities. Preparations are now being made to light 
up other parts of the building. 


A Times telegram says that the Knights of Labour, 
who are becoming a powerful body for the control of the 
labouring classes — ordering at their pleasure strikes 
in the United States and Canada—are holding a general 
assembly at Hamilton, Ontario. The report states that 
the organisation is also firmly planted in England and 
Belgium, that the increase in the number of members 
during the past year amounted to 75 per cent., and 
that the order now numbers 111,395, belonging to 1610 
assemblies in various localities. 


The Standard states that the River Dee Company has 
turned its attention to the channel of the Dee, and has now 
resolved to spend a large sum of money in securing 15 ft. 
of water right up to Chester. Mr. Leader Williams, 
engineer of the Manchester Ship Canal, and Mr. Henry 
Taylor, engineer, of Hawarden, will shortly superintend 
the execution of the works, which include the removal of 
all impediments to the ebb and flow of the tide, the use of 
powerful dredging machines, and the straightening of the 
channel by embankments, one of which alone will extend 
for a distance of four miles. 


The Davis dam on the Ohio river, six miles below the 
city of Pittsburg, was opened last week. It is designed 
to give an ample depth of water in the harbour in all 
states of the flood, and has cost 1,000,000 dols. to con- 
struct. It consists of 300 movable dams, extending across 
the river—there 1233 ft. wide—each hinged, so that it can 
lie flat upon the river bed. The central lock provides a 
passage for steamers. The dam is to be used when the 
water is low. The wickets are folded down when the 
wateris high. This is an experimental system, which, if 
successful, will be used throughout the Ohio river, 
making it almost continuously navigable. 


To the list of colleges and educational establishments 
mentioned in out last week’s issue as providing a special 
course of study in electricity, there should be added 
University College, Bristol. There the second term in 
the intermediate course of experimental physics is devoted 
to electricity, while the same subject is also studied in 
the advanced course by the third year’s students. During 
the third term of this session a course of lectures on 
electrotechnics will be delivered by Professor J. Ryan, 
the syllabus including dynamo machines, incandescence 
lamps, arc lamps, electric motors, accumulators, and 
standard instruments. <A course of instruction in electric 
engineering has also been arranged. 


The Naval and Military Club, Piccadilly, has been 
fitted with an electric light installation by Messrs. Verity 
and Sons, of King-street, Covent Garden. The plant 
comprises two steel multitubular boilers, with compound 
engines constructed by Messrs. Davey, Paxman, and Co., of 
Colchester. The dynamos are in duplicate, and have been 
manufactured in New York by Mr. Edison. Fifty large 





accumulators are also provided as anextra safeguard in case 


both engines and dynamos should break down simul- 
taneously. Edison lamps are used, mostly fixed in 
elaborately etched cut-glass vases of Adams’ design. 
This is the first London club which has adopted the 
electric light. 


The Times states that in the course of the present 
month the new Russian armoured frigate Admiral Nak- 
himoff willbe launched. This frigate has been constructed 
in the Baltic shipyard of St. Petersburg at Vassili 
Ostrow, and two years have been occupied in building it. 
The hulk of the frigate is composed of wood, iron, and 
steel. All the iron materials and the external armour 
have been furnished by the workshops at Kolpino. The 
armour is 9 in. thick. The Admiral Nakhimoff will have 
on deck four movable towers, each armed with two 
8 in. guns. The machinery is of 8000 horse-power 
nominal, and these have also been constructed in Baltic 
workshops. The tonnage of this ship amounts to 8000 
tons. The frame of the vessel cost 2,500,000 roubles and 
the machinery 1,280,000 roubles. 


The Times gives the following experiments undertaken 
to detect the adulteration of Sisal fibre in Manila rope. 
A strand was taken from each of three pieces of rope 
made respectively from Manila, Sisal fibre, anda mixture 
of the two. The pieces having been untwisted and rolled 
loosely into balls, were burnt on a fire shovel. The 
Manila hemp produced an ash having “a dull greyish 
black appearance,” the Sisal fibre a ‘‘ whitish-grey ash,” 
and the combined materials “‘ a grizzley white and black 
ash, reminding one of nothing so much as a man’s beard 
when turning from black to grey.” This simple test, 
which has been introduced by Messrs. Frost Brothers, 
the well-known rope-makers, should prove of the greatest 
value, considering how difficult, if not impossible, it is 
even for experts to detect Sisal fibre adulteration by 
ordinary means, and the great inferiority in strength and 
endurance of that materiai. 


The preliminary prospectus of the Manchester Ship 
Canal Company was issued last week. It is proposed 
to raise 8,000,000/. of capital by the issue of 800,000 
shares of 10/. each —10s- per share being payable 
on application and 10s. on allotment, and the re- 
mainder at such periods as may be found necessary. 
The following are by the Act appointed the first directors 
of the company: Mr. Daniel Adamson, C.E., J.P.; 
Councillor Henry Boddington, Jun. ; Mr. Jacob Bright, 
M.P. ; Mr. William Fletcher, Mr. Hilton Greaves, J.P. ; 
Alderman Richard Husband, J.P.; Mr. Charles Paton 
Henderson, Jun., J.P. ; Mr. Richard James, Mr. Joseph 
Leigh, J.P. ; Mr. James E. Platt, Mr. S. Radcliffe Platt, 
J.P.; and Mr. John Rylands, J.P. The following have 
consented to join the Board at the first ordinary meeting 
of shareholders: Mr. William Henry Houldsworth, 
M.P.; Sir Joseph Cocksey Lee, J.P.; Mr. Alderman 
W. H. Bailey, and Mr. John Rogerson, A.C.E. 


The largest and most important sale of electric light 
engineers’ plant, which has occurred in this country, will 
take place on October 20, 21, 22, 27, 28, 29, and 30, at the 
premises of the Hammond Electric Company, Appold- 
street, Finsbury, London. The first day’s sale will in- 
clude the office fittings, many thousand switches and 
fuzes, the Ferranti patents, the Brush concessions for 
Cumberland, Durham, Cleveland, Lancashire, Yorkshire, 
Derbyshire, Northumberland, Westmoreland, Hampshire, 
Sussex, Warwickshire, Worcestershire, and Staffordshire, 
a number of lathes, several Brush plants, and ten Ferranti 
dynamos. The second day, fittings, tools, lathes, shaping 
and slotting machines, five Brush plants, and twelve 
Ferranti dynamos. The third day, tools, winding lathes, 
the electrical instrument room containing a splendid set 
of standard apparatus of laboratory patterns, twelve 
Brush plants, twelve Ferranti dynamos, and several of 
Siemens’ make. Fourth day, machines, tools, pulleys, 
drills, lathes, milling machines, eight Brush plants, and 
six Siemens dynamos. Fifth day, tools, shafting, lamps, 


| gas engine, five Siemens machines, a lot of dynamos and 


lamps, and six steam engines. Sixth day, the glow lamp 
factory, with all its appliances and laboratory, engines, 
lamps, &c. Seventh day, sundries, shafting, and three 
engines. Catalogues can be obtained from Messrs. 
Wheatley Kirk, Price, and Goulty, of 52, Queen Victoria- 
street, London, and of Manchester. 








Messrs. Simpson AnD Co.’s Pumpine Encines.—Last 
Wednesday Messrs. Simpson and Co., of Pimlico, S.W., 
invited a large number of water works engineers, directors, 
and others to see a pair of horizontal compound pumping 
engines just completed for the West Middlesex Water 
Works Company, and about to be erected at Hammer- 
smith. The engines have cylinders 214in. and 35in. in 
diameter respectively, with a stroke of 3ft. 6in. They 
each work a pump 124 in. in diameter by means of a back- 
ward extension of the piston-rod._ The steam pipes are so 
arranged that the low-pressure cylinder may be used 
with the full pressure of steam, and thus an exact com- 
parative trial can be made when expanding eight or nine 
times, first in two cylinders and then in one. These 
engines fully sustain Messrs. Simpson’s high reputation 
for design and workmanship, and it is confidently expected 
that their performance will be equally satisfactory both to 
the purchasers and makers. We hope to be able to illustrate 
them shortly. There are in the same shop nine pairs of com- 
pound beam pumping engines in progress, ranging in power 
from 150 to 350 horse-power. Also a pair of horizontal com- 
pound engines for Pernambuco, very similar to those which 
were sent to Kimberley, and which have been noticed in 
these columns. In addition to these, there are several 
smaller engines in hand, and the entire place presents an 
appearance of the greatest activity, which is most gratify- 





ing in these slack times, 
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DETAILS OF LOCOMOTIVE; LA GUAIRA AND CARACAS RAILWAY, VENEZUELA 
CONSTRUCTED BY MESSRS. NASMYTH, WILSON, AND CO., LD., PATRICROFT ; FROM THE DESIGNS OF MR. J. LIVESEY, LONDON, 
(For Description, see Page 372.) 
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LOCOMOTIVE ECONOMY. 

In our issue of the week before last, in an article 
on ‘‘Compound Locomotives,” we had occasion to 
refer to the special position which a locomotive 
occupies amongst steam engines, and to the conse- 
quent difficulty of obtaining any real economy in 
locomotive engine working by a reduction in the 
quantity of fuel consumed. Last week our corre- 
spondent ‘‘ Argus ” referred to our statements (vide 








page 358 ante) as ‘‘ specious and misleading,” while 
a contemporary in an article on ‘‘ Compound Loco- 
motives” asserts that we have suggested ‘‘ that the 
‘maximum saving to be effected by using com- 
‘* pound locomotives cannot exceed 20/. per annum, 
‘‘ which is too small a sum to be worth having.” 
Now this is such a complete—although no doubt 
unintentional—perversion of the view we have ex- 
pressed that it behoves us to correct any misappre- 
hensions to which it might lead, while at the same 
time we may be able to place clearly before 
‘* Argus” our reasons for the opinions we have put 
forward. We may remark here that as long ago as 
August, 1871 (see page 125 of our twelfth volume) 
we dealt fully with this very subject, but the 
number containing our former article has long been 
out of print, and a large proportion of our readers 
now interested in this matter may be unable to 
refer to it, and hence the greater necessity for re- 
curring to the subject on the present occasion. 

In the first place we may at once disclaim any 
desire whatever to underestimate the importance of 
economy of fuel in locomotives ; but what we are 
anxious to impress on all who are concerned in the 
management of such engines is that in effecting 
such fuel economy, care must be taken not to incur 
such other expenditure as will convert the saving in 
fuel cost into an absolute loss when all working 
expenses are taken into consideration. A saving of 
20/1. or even 5l. per engine per annum in cost of 
fuel is well worth making, if it can be insured that 
it is really a net saving, but as we stated in our 
article of the week before last it must not be for- 
gotten that the sum saved has to pay ‘‘ interest and 
‘* depreciation on any extra cost required to earn 
‘* this saving, and extra expense of maintenance, if 
“* any.” 

In explaining our views it will perhaps be best to 
give an example based on the working of a parti- 
cular railway, and as our contemporary has referred 
to the southern lines—and very justly—as those on 
which fuel economy is particularly important owing 
to their geographical position, we will base our 
figures on the returns for the London, Brighton, 
and South Coast Railway. According to the last 
half-yearly report of that line, the number of loco- | 
motives owned by the company was 410, while the | 
expenditure in fuel during the first half of the pre-| 
sent year was 51,787/., or at the rate of 252.61. per 
engine per annum. In this case, therefore, a fuel 
saving of 10 per cent. would have a value of 25.261. 
if it could be obtained without any increased ex- | 
penditure in other directions. But it happens that, 
almost without exception, aids to fuel economy— 
whether they take the form of larger boilers, or feed 
heaters, or arrangements for compounding, &c.— 
do involve expenditure, and it may further be as- 
sumed as the result of experience that the extra 
charges for the maintenance of an engine due to such 
additions are fairly proportionate to the increase of 
first cost. Now referring again to the Brighton 
Company’s report, we find that during the first six 
months of the present year the expenditure on 
repairs and renewals of engines was 34,273/., or 
at the rate of 167.2/. per engine per annum, 
and as Mr. Stroudley, in a paper read by him 
before the Institution of Civil Engineers last ses- 
sion, gave the average value of the engines 
on the London, Brighton, and South Coast line 
as 2370/. each, it follows that the repairs and 
renewals based on last half year’s operations amount 
to a charge of 7 per cent.—a very small charge by 
the way. To this charge must be added, say 5 per 
cent. for interest, thus making 12/. per annum, 
which must be earned by every 100/. added to the 
cost of the engine before a net profit can be ob- 
tained ; in other words, if the fuel saving of 10 per 
cent. involved an extra cost of engine amounting 


25.26 x 100 





to = 2101. 10s., the real saving would be 
nil. In the case of a patented invention, moreover, 
allowance would have to be made for an annual 
charge sufficient to extinguish during the life of the 
patent any sum paid for royalty. 

To show how careful it is necessary to be in en- 
deavouring to obtain fuel economy in a locomotive 
we will give another example, basing our figures this 
time on the working of a line traversing a coal dis- 
trict, as, for instance, the North-Eastern Railway. 
Let us suppose to be put before the directors of that 
line an invention whereby at an increased cost of 
but 100/. per engine the locomotive could be so 
altered as to enable a saving to be guaranteed of 
10 per cent., not only in the cost of coal, but also 





of water, oil, tallow, and other stores, and let us 
also assume that the patentee of this invention de- 
manded a royalty of 50/. per engine, his patent 
having still ten years to run. We venture to think 
that by many people—including probably some 
railway directors—the offer to secure such a saving 
at such a cost would be regarded as a very tempt- 
ing one; but let us see how the matter really 
works out. At the end of the year 1884 the North- 
Eastern Company owned 1470 engines, and their 
expenditure on fuel, oil, water, &c., during the 
year amounted to 280,886/., or an average of 
191l/. per engine. A saving of 10 per cent., 
therefore, would mean the sum of 19.1/. On 
the other hand, the expenditure on repairs and 
renewals amounted to 414,610/., or an average 
of 283]. per engine, and taking the average value 
per engine as 2400/. we have a charge under this 
head of 11.8 per cent. Again the average dividend 
paid by the North-Eastern Company during recent 
years has been 74 per cent., and any extra expendi- 
ture of capital must earn that interest in order to 
be remunerative. Lastly, to repay the 50/. royalty 
in the course of ten years, supposing the annual 
sum put aside to be invested at 5per cent. would 
mean an annual charge of 3.9/1. We should thus 
get in this case the annual charges of 11.8/. for 
repairs and renewals, 7.5/. for interest, and 3.91. for 
the sinking fund to repay charges for royalty, 
making a total charge of 23.2/. per annum against 
the saving of 19.1/. in fuel consumption. In other 
words the application of the invention would mean 
a net loss of 4.11. per engine per annum. 

We think these examples will render clear the 
views we have put forward. The exceptional posi- 
tion which the locomotive occupies as regards fuel 
economy is, as will be seen, due to the small propor- 
tion borne by the cost of the coal which it annually 
consumes to the cost of the engine itself. Thus, 
whereas a stationary engine and its boiler will 
often consume annually an amount of coal having a 
value of from 20 to 50 per cent.-—and sometimes even 
more—of the first cost of the engine and boiler 
themselves, in the case of a locomotive the average 
cost of fuel consumed does not amount to more than 
from 7 to 8 per cent. of the cost of the engine, and 
is often even much less. Hence the great im- 
portance which charges for interest and repairs pos- 
sess as compared with cost of fuel. Speaking on this 
point in our article of August, 1871, we said: ‘‘ If 
now byany modification or improvement in construc- 
tion, we suppose it possible, without increasing 
the cost, to make one engine do the work which 
it at present requires two to perform, there 
would at once be effected a saving, due merely 
to the reduction of interest charge, equal to that 
which would be obtained by reducing the con- 
sumption of fuel to two-thirds of its present 
amount, while there would be the further ad- 
vantage that the saving resulting from any given 
improvement in the economical production and use 
of the steam would be proportionately increased. 
It is here that we have the key to the true method 
of securiug locomotive economy and an explana- 
tion of the fact that the most successful locomotive 
superintendents have been those who have paid the 
greatest attention to the production of a thoroughly 
durable engine at a moderate cost. It is thus that 
locomotive engineers have of late years thrown 
themselves open to the charge of paying more 
attention to what may be termed locomotive manu- 
facture than to the development of the engine as an 
economical steam user ; but a careful consideration 
of the facts of the case shows that in doing this they 
have been consulting the best interests of those for 
whom they act. The greatest aids to locomotive 
economy are, in fact, such improvements in con- 
struction as enable the engines to be worked for 
long periods without entering the shops for repairs, 
and such arrangements as enable the engines to run 
a large annual mileage, without, however, inter- 
fering with the proper intervals for cleaning and 
general overhauling.” To these views we still adhere. 

In conclusion, we may observe that our contem- 
porary, after the remarks which we quoted at the 
commencement of this article, goes on to say: 
‘*This might be quite true if very few engines were 
‘*in use. On our principal railways, however, 
‘* locomotives are worked by the thousand and not 
“by the dozen. A company with 1000 engines 
‘under steam daily would save at least 20,000/. 
‘per annum if each engine saved 201., and this is 
‘‘ worth having.” With regard to this point, we 
may remark that the value of a certain saving per 
engine per annum is to a large extent independent 
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of the number of engines worked, the capital of a |he reaches that point I predict for him a great 


company being roughly proportionate to the number 
of engines owned, so that the increase of dividend 
afforded by a given saving per engine would be 
practically constant. A saving of 20,0007. per 
annum looks a large sum, but a company having 
1000 engines in steam daily would probably have a 
capital of not less than 50,000,000/., and on such 
a capital the 20,000/. would pay a dividend of but 
s': th of 1 per cent. Even in the case of the London, 
Brighton, and South Coast Railway, where the 
ordinary stock amounts to but 7,500,000/., out of a 
total capital of about 23,800,000/., the saving of the 
entire cost of fuel consumed by the locomotives 
would only give a dividend of 1$ per cent. on the 
ordinary share capital. Finally, we repeat that we 
in no way desire to deprecate the attainment of fuel 
economy in locomotives, but we think the facts we 
have put forward will show that in estimating its 
true value there are many points which demand 
careful consideration. 
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THE CREIL EXPERIMENTS. 

THE utmost uncertainty still appears to attend 
the proposed experiments of M. Marcel Deprez on 
the electrical transmission of power between Creil 
and Paris. It will be remembered that after the 
series of trials made with the first type of dynamo, 
it was decided that these should be replaced by a 
new pattern, in which the armature is formed of 
two Gramme rings of large dimensions, and 
mounted in tension. We recently saw these rings 
in course of construction in the workshop of MM. 
Breguet, and they are probably completed before 
this date. Almost all the other parts of the 
installation are ready, and the line has been fixed 
for several months, and it is only reasonable to hope, 
therefore, that some decisive experiments will be 
carried out without much further delay. That 
they should take place, and that they should be 
successful, is much to be hoped, for further failure 
would probably discourage the syndicate, which 
has already expended a large amount of money on 
this affair, and will probably feel but little inclina- 
tion to find further capital, if a third failure should 
succeed the two abortive trials that have already 
taken place. 

It is somewhat curious to find such a lively 
interest maintained in Paris amongst electricians 
and engineers on this long drawn-out experiment. 
The press too, not the technical section of it only, 
but the daily papers, continue to find attraction in 
it. An article in the Petit Journal, signed Thomas 
Grimm, but evidently inspired by some one better 
posted on the subject than the Paris chroniqueur, 
appeared a short time since, under the title of 
‘*'The Bear’s Skin,” a heading which sufticiently 
indicates the spirit in which the notice was penned. 
In La Fontaine’s fable, from which the head line 
was borrowed, it will be remembered that a pre- 
sumpuous hunter sold the skin of a bear, before he 
had trapped him. This article suggests the 
possibility of a definite abandonment of the under- 
taking, for want of additional funds to carry out 
further and larger trials. This conclusion is, 
however, a little premature, considering that the 
experiments with the new machines have yet to 
take place. 

Arguing the matter in quite a different fashion, 
M. H. Fontaine, the well-known electrician, 
concludes that failure will again reward the 
sanguine instigator of the undertaking and his 
financial disciples. Inthe Bulletin Technologique of 
the Société des Anciens Eleéves of the Ecole des Arts 
et Metiers, he criticised the employment of high- 
tension dynamos, and transmissions to long 
distances, and he added, ‘‘ Awaiting an experi- 
ment which I earnestly hope will be suc- 
cessful, but which I believe to be physically 
impossible, I will add a last remark. In 1881, 
M. Deprez stated that it was possible to transmit 
a power of several horses through a line of 
telegraph wires from Paris to Marseilles, that is to 
say, with a resistance of 16,000 ohms. In 1882, at 
Miinich, he transmitted a quarter of a horse-power 
with a resistance of 953 ohms. In 1883 he trans- 
mitted several horse-power with a resistance of 
160 ohms. In 1884 he abandoned the idea of a 
telegraph wire, and laid between Paris and Criel 
acable of silicious bronze, the total resistance of 
which dues not exceed 100chms. Let us hope that 
gradually he will increase the strength of current 
and reduce the resistance, until he finds himself 
in accord with Gramme and Siemens. When 








success.”” This somewhat discouraging assertion of 
M. Fontaine, has brought a protest from M. G. 
Cabanellas, a well-known electrician, who, on the 
contrary, firmly believes in the success, not of the 
experiment of M. Deprez, the result of which he 
awaits, but in the success of the problem of the 
transmission and distribution of energy. From 
the foregoing it will be seen how little agreement 
there is between the best authorities, and how difticult 
it is to foresee the result of the Creil experiments. 
It must be borne in mind that the first failure of 
M. Deprez had nothing to do with the question of 
transmission. It was solely the dynamos, which 
on being tested showed defects in construction ; 
faulty proportions of armatures and magnets ; im- 
perfect winding, &c., and it was absoutely neces- 
sary to reconstruct them entirely, to abandon the 
new type, and to fall back on an old and well-tried 
system, adapted to the high potentials that enter 
into the new scheme of M. Deprez. We have 
already pointed out that the altered arrangements of 
the experiment have necessitated a reconstruction 
of the line under the most costly conditions. As 
to the dynamos, problems of the same order have pre- 
sented themselves, and the event only will show if 
they have been solved. One thing may be asserted 
with confidence ; that the experiment, even it be 
attended with a full measure of success, will not lead 
to a new system of transmission of general com- 
mercial value. Such a costly method of utilising 
natural sources of energy need not be seriously 
considered as a commercial problem while our 
coal supply remains, and as on a moderate computa- 
tion the world contains a store sufticient to supply 
the demands of industry for 2000 years, the success 
of M. Deprez’s experiment is not of vital im- 
portance to the present and many future genera- 
tions. Under these fortunate conditions it will 
always be cheaper to use coal consumed beneath a 
steam generator, than to employ natural sources of 
energy, a process attended with more expenditure 
than many imagine, and to then transport power by 
electricity, and to distribute it where it is required. 
It is perhaps a natural error, against which science 
should exert its authority, that electricity can be 
adapted to any purpose, and that work of all kinds 
can be usefully done by it. The great progress 
that has been made in its various applications dur- 
ing the last few years, has led naturally to the 
belief that almost all problems can be solved by its 
agency. This Marcel Deprez experiment offers a 
good illustration. Here is an undertaking which 
will have cost nearly a million francs. Admit that 
one-half, or even three-fourths of this large outlay, 
has been made in preliminary tests, in general ex- 
penses, in the innumerable disbursements apper- 
taining to such a special work. There would in 
such a case still be an outlay of 250,000 francs, or 
10,000/., for an installation intended to transmit 
100 horse-power over a distance of 35 miles. As- 
suming that the result anticipated be realised in 
its entirety, how would any common sense manu- 
facturer receive the proposition that he could obtain 
100 horse-power for nothing, making use of a gra- 
tuitious natural source of energy, the sole condition 
being the outlay of a trifling capital of 10,000/., 
and the subsequent maintenance of the plant? 
Would he not prefer to purchase coal and 
burn it for generating steam on the good old- 
fashioned plan? We fully realise and appreciate 
the wonderful part that electricity has been called 
upon to play during recent years in science and 
industry, and the changes—nay, almost the revolu- 
tion—it has brought about in some directions. But 
at a time when so much attention is directed to- 
wards the long protracted experiments of M. 
Deprez, and when such great results are expected 
to follow from them, we think that some protest 
may wisely be raised against the exaggerated views 
which are too widely held and inculcated. The 
transmission of energy to a great distance is a 
highly interesting scientific problem. It may 
possibly find exceptionally a practical application. 
But to have a commercial value, such transmission 
must be limited to high powers sent over short dis- 
tances, or to small powers transmitted over moderate 
distances ; within such limits there would be found 
numerous useful applications. To go beyond these 
limits would be a waste of money and time, but 
this conclusion, which we think must recommend 
itself to every one, does not lessen our admiration 
for M. Deprez, whose investigations and experi- 
ments, conducted with so much patience and energy, 
have contributed so greatly to science, nor to his 





supporters who have willingly advanced their 
money to carry out the experiment. Doubtless 
all this good work will not be lost, and develop- 
ments at present unforeseen may grow out of what 
appears at present to be little short of a creat 
failure. m 








THE INCREASE IN THE DANGER 
FROM LIGHTNING. 


Unper the above heading the German technical 
paper Zeitschrift fiir Electrotechnik reproduces some 
exceedingly interesting statistics and considerations 
which go to prove the rather unexpected discovery 
that the amount of damage done every year by 
lightning is enormously increasing. 

Attention is drawn to the fact that in spite of 
the lapse of 130 years since the first introduction 
of lightning-rods, only a very small proportion of 
buildings are supplied with them, notwithstanding 
the comparatively small cost of fixing them. It 
is only in one or two special districts of Germany, 
as for instance Saxony, where repeated dangers 
have at length brought about a due appreciation of 
the matter, that a really respectable percentage of 
houses and other buildings are protected. 

According to calculations made by Professor G, 
Karsten, there is a yearly destruction of property 
to the extent of some 6,000,000 to 8,000,000 of 
marks (300,000/. or 400,000/.) caused by lightning, 
Professor Holtz has prepared statistics proving that 
out of 1,000,000 buildings insured against fire, there 
are 200 struck by lightning every year, and that in 
the case of churches the proportion would be about 
5000, reaching even 10,000 in some special districts, 
In spite of such facts as these, it is indeed sur- 
prising to know that not only are there many 
churches without lightning-rods, but that probably 
the number that are unprotected is as large as that 
of those which are properly provided. 

The protection of public buildings in Germany is 
being more attended to, especially of those under 
military authority, but there are still very many 
which are either totally without lightning-rods, ov in 
which the appliances are so very badly constructed 
that they are useless, or worse. 

The whole question of danger from lightning 
has, however, assumed a new aspect during the last 
fifteen years, and taken increased importance not 
only from a meteorological and scientific point of 
view, but also from that of the public welfare. 

In 1869 the well-known meteorologist, Professor 
von Bezold, published the results of an investigation 
he had carried out, based upon the books of the 
Bavarian Fire Insurance, which is in the hands of the 
Government, and in which about 90 per cent. of all 
existing buildings are insured. In these books ac- 
curate account would be kept of all the cases in 
which lightning had affected any of the insured 
buildings. The first results of this investigation 
showed that there wasa regular increase going on in 
the number of instances of lightning striking build- 
ings, reckoned as percentage on the buildings, of 
course ; and a later publication in 1884, giving a 
continuation and more exact and complete exami- 
nation of the figures obtained, showed the result 
to be that during the fifty years from 1833 to 
1882, the percentage of insured buildings struck 
by lightning in Bavaria, had increased at least 
threefold. 

The publication of this investigation caused others 
to be undertaken, and one for the kingdom of 
Saxony showed a similar increase. Thus, it is stated, 
that for the years 1864 to 1870 the buildings struck 
were in the proportion of 151 per million, as tho 
yearly average, whilst for the years 1879 to 1882 the 
figure had risen to 271 per million. Again in 1880 
Holtz published statistics, based upon the books of 
a large number of insurance companies in Germany, 
representing a yearly insurance sum of thirteen and 
a half milliards of marks, the result being the same 
as in the cases already cited. 

Further, returns have recently been issued con- 
cerning the province of Prussian Saxony for the two 
decades 1864-1873 and 1874-1883, and show that 
from one decade to the other the risk from light- 
ning has almost doubled. 

The final conclusion to be drawn from this con- 
siderable mass of apparently reliable figures is that, 
for the whole of Germany, during the years between 
1850 and 1880 the lightning risk has increased three- 
fold. That is to say, out of any given number of build- 
ings three times as many would be struck by light- 
ning during 1880 as were struck during 1850. So 
far as can be seen the increase is still going on 
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since 1880, and there seems no reason to doubt that 
we have to deal with a steadily increasing risk of 
damage from this source. This is sufficient reason 
for urging the great importance of protecting all 
buildings by means of properly constructed light- 
ning conductors. 

The steady increase of the danger being thus 
apparently proved on the best authority, and ad- 
mitted, the investigators naturally tried to ascer- 
tain in which direction they might look for an ex- 
planation of the facts, and the question mainly 
arose as to whether the increased number of light- 
ning strokes is caused by an increased number and 
increased severity of thunderstorms, or whether 
the reason lies in some changed conditions of build- 
ing, as more especially the greater use of metal in 
construction, andin gas and water pipes, &c. The 
two principal authorities named above, appear to 
have arrived at different conclusions. Professor 
von Bezold holds that, so far as concerns his inves- 
tigations in Bavaria, both the number and intensity 
of thunderstorms has increased, and that any in- 
fluence of the mode of construction of the buildings 
is quite a secondary matter. 

Holtz, however, in his investigations based on 
meteorological returns, fails to find any proof as to 
increase of storms, whereas he has prepared at 
great trouble and expense, statistics to show that 
exactly those districts in Germany where most 
metal is used about the buildings, are also those in 
which the largest number of lightning strokes are 
rect rded. 

It appears clear, however, that when the expla- 
nation has to be looked for we are no longer on 
good solid ground. Probably, now that these sur- 
prising facts are pretty well established and are 
attracting a great deal of attention in the proper 
quarters in Germany, very exact records as to 
thunderstorms will be prepared, and will in due 
course enable more decided answers to be given as 
to the cause or causes of the increase of damage 
done. 

It would be of very great interest to know 
whether any returns have been prepared as to the 
effects of lightning in this country. Certainly no 
part of Germany can be less addicted to lightning- 
rods than we are, if we except churches and tall 
chimneys. 

It is stated, in the article from which we have 
quoted, that one or two special districts, as Saxony, 
are very much better provided with conductors 
than the rest of Germany. It would be interesting 
to have some definite statement as to the amount 
of protection which can be proved to have resulted 
in these specially cautious regions. The figures 
quoted above for the kingdom of Saxony would 
appear to show that, however well it may be pro- 
tected by conductors, it certainly comes in for its 
fair share of the general increase of lightning 
strokes. 





THE EDINBURGH EXHIBITION. 

Ir has now been definitely resolved to proceed 
with the scheme for holding an International 
Industrial Exhibition in Edinburgh next year, and 
considerable progress has been made towards the 
realisation of the idea. The promoters of the pro- 
ject came to the resolution a number of months ago 
that they would only proceed with the undertaking 
on securing a guarantee fund of, at least, 25,000I. 
When the General Committee held their last 
meeting, about three weeks since, it was reported 
that the fund then subscribed amounted to about 
28,000/., and that several thousand pounds more 
would no doubt be procured. The Town Councils 
of Edinburgh and Glasgow have each subscribed 
25001. to the fund, and other public bodies have 
also subscribed liberally. 

The promoters of this International Industrial 
Exhibition are now giving abundant indications 
that they mean business, and arrangements are 
being energetically made in various directions in 
view of the Exhibition being ready for opening on 
May 4th, 1886. In order to make the undertaking 
as great a success as excellence of site can 
make it, they have induced the Lord Provost, 
magistrates, and Town Council of Edinburgh, to 
grant the use of about eight acres of ground in the 
West Meadows, which lie on the south side of the 
city. Not only is the ground referred to very 
beautifully situated, but it is also within easy 
access of all parts of the city. In granting sucha 
suitable site the municipal authorities have con- 
ferred a great benefit both on the committee and on 
the citizens generally. At the meeting referred to 








it was stated by Dean of Guild Gowans, one of the 
most enthusiastic and energetic of the promoters, 
that the Committee had got a plan made of the site 
in the meadows, and that they were sending it out 
to architects, many of whom had applied for it. 
They had also drawn up conditions on which 
architects were to prepare competitive plans for the 
necessary buildings. One of those conditions was 
that a portion of the structure covering about an 
acre of the ground should be planned in such a way 
that the building on it could be taken down and re- 
erected at some other place. Another was that the 
competitive plans should be lodged by the 10th 
October. 

In all twenty competitive designs were sent in to 
the Committee, and on Monday of the present week 
a meeting of the Building and Construction Sub- 
Committee was held for their examination and 
consideration. The plans were carefully examined 
and every detail, together with the general feature, 
of all the designs was considered and compared ; 
and the result was that the Sub-Committee ulti- 
mately resolved to recommend to the Executive 
Committee in favour of the designs and plans in- 
scribed ‘‘ Architects and Engineers.” On opening 
the sealed envelope bearing this inscription it was 
found to contain the names of Messrs. John Burnet 
and Sons, and Mr. Charles C. Lindsay, both of 
Glasgow. A fully-attended meeting of the Executive 
Committee was held at a later hour, at which the 
recommendation of the Building and Construction 
Sub-Committee was approved of. To a set of very 
meritorious designs signed ‘* Alpha,” they awarded 
a premium of 75/., and the sealed envelope similarly 
inscribed was found to contain the name of Mr. 
Wm. Hamilton Brattie, architect, Edinburgh. 

Messrs. Burnet and Lindsay, in preparing the 
plan of the building and the laying out of the ground, 
have endeavoured to meet certain faults found to 
exist in various other exhibition buildings of former 
years. They have provided that the machinery 
department shall not be included in the same build- 
ing as that which contains the exhibits belonging to 
the other departments embraced in the classification 
adopted by the promoters ; and in that way it will 
be possible for visitors, if they wish, to avoid the 
unpleasantness resulting from the noise of machinery 
in motion and the smell of hot oil. The arrange- 
ment adopted by the successful competitors also 
provides for the Fine Art Department being separate 
from the general exhibits, thereby lessening the 
risks from fire and other causes, to which almost 
priceless objects have been exposed in some other 
exhibitions, . 

The temporary buildings which Messrs. Burnet 
and Lindsay have designed, and which are intended 
to cover rather more than six acres, will consist of 
a central court 50 ft. wide, 670 ft. long, and 35 ft. 
high, with seventeen courts on either side, measuring 
50 ft. wide by 132 ft. long and 35 ft. high. There 
will likewise be two open courts, 100 ft. wide by 
135 ft. long, which will divide the temporary build- 
ings into east and west divisions ; and it is proposed 
to place the machinery and other heavy exhibits in 
the east division, the west and the entire length of 
the central court being occupied with the lighter 
and decorative objects. The permanent building 
has been planned so as to be suitable not only for 
its present site, but for any other site, and for 
general purposes when the Exhibition is over. As 
designed, this structure will consist of a central court 
60 ft. wide, 260 ft. long, and 55 ft. high, -with tran- 
septs in the centre, extending to the east 20 ft., to 
the west 40 ft., and both of the same breadth and 
height as the central court. The intersection of 
the transepts with the main roof is covered by a 
dome 60 ft. in diameter and 100 ft. from the floor 
to the top of the lantern. Galleries 30 ft. wide and 
28 ft. high, surrounding the central court, open 
into one another ; and as they are divided only by 
the east and west transepts they give a total length 
of 880 ft. 

It is proposed to occupy the central court with all 
the finer and more costly classes of exhibits, such 
as gold and silver work, jewellery, books, costumes, 
embroidery, and other ladies’ work, displayed on 
stalls along the walls, and, if necessary, in the 
centre of the floor; oil paintings, water-colours, 
sculpture, drawings, &c., occupying the galleries. By 
this arrangement of the permanent and more fire- 
proof building—and which, by the way, is to be 
constructed of iron—there will not be the usual 
objections of artists and collectors to encounter. 
As regards facility for circulation in the permanent 
building, the galleries being en suite, visitors will 





be able to pass through the fine art collections of the 


various countries, and at the same time, each 
gallery having communication with the central 
court, the space occupied by the fine art of each 
country will easily be seen by visitors in the central 
court. In the same way, in the temporary build- 
ings, the various courts allotted to each country 
having entrances from the main court and from the 
gardens, which are to be laid out, the position of 
the exhibits of any particular country will be 
readily seen either from the main court or the gar- 
dens. 

The boilers for the motive power, and the plant 
for the electric light, will be placed in the open 
courts. It is estimated that the buildings and 
other ‘‘ belongings” will cost 25,0001., of which 
91801. will be expended on the permanent build- 
ing, and 11,604. upon the temporary structures. 
Applications for space are being daily received. 

One important feature in the Exhibition is likely 
to be the Artisan Section; and with the view of 
making it a very marked success the Edinburgh 
Trade Council have sent a special circular to all the 
trades councils, and similar bodies throughout the 
country, inviting their members to send exhibits. 








PERMANENT WAY AT THE INVEN- 
TIONS EXHIBITION.—No. III. 

In our last notice on this subject we nearly 
exhausted all the attempts to supersede the wooden 
key by which the rails of permanent way are fixed 
in the chairs. There remains, however, still 
another method to describe. This is shown by 
Mr. H. H. Perry, of 6, Friend’s-road, Croydon. 
The chair has one jaw of the usual form; the 
other jaw is wanting, and in place of it there is an 
incline sloping towards a cavity, which takes the 
place of the bed upon which the rail is usually 
seated. In place of a key there is a loose jaw, 
which has an extension stretching under the rail, 
and an inclined portion at the back, which cor- 
responds with the incline in the chair. Thus the 
entire weight of the rail and train is taken by the 
loose jaw, which is forced down the incline and 
towards the fixed jaw, thus nipping the rail, the 
grip being proportioned to the weight on the rail. 
To prevent wooden keys from working out of place, 
Mr. A. W. Burgess, of Henwick, Worcester, shows 
a chair in which there is a hole, somewhat the 
shape of a keyhole, drilled through one jaw. The 
inner side of the hole is countersunk deeply. 
When the key is in place a square-headed spike is 
driven through the hole in the jaw into the timber. 
At one side of this spike there is a projection, 
which lies in the countersink in the jaw, and if the 
spike be partly rotated this prevents its moving 
back, even if it should become loose in the timber. 
Thus the spike locks the key, and the projection 
locks the spike. 

To fasten the nuts of fishplate bolts there are 
several appliances shown. Mr. George Grover 
accomplishes this result by means of a guard plate 
which embraces all four nuts. Each nut is turned 
away at the bottom, so that the part which bears 
against the fishplate is a circle much smaller in 
area than the square of the nut, and the length of 
the turned portion is rather greater than the thick- 
ness of the guard plate, which is made of channel 
iron. The distance between the flanges of the 
channel iron is not sufficient to allow a square nut 
to rotate between them. The web of the plate is 
pierced with four large holes, corresponding to the 
four nuts, and from the side of each hole there is a 
smaller extension, the shape of the hole being thus 
like an exaggerated keyhole. When the nuts are 
screwed up the guard plate is slipped over them, 
and then slidden endwise, so that the necks 
of the nuts enter the smaller part of the 
holes. A cotter driven through the top and 
bottom flanges of the plate, and bearing against 
the side of one of the nuts, holds the plate in 
position. Of course all the nuts must be set with 
one edge parallel to the tread of the rail, or nearly 
so, before the guard plate can be fixed. Another 
means of locking nuts is shown by the Keystone 
Safety Nut Lock Company, of Philadelphia (repre- 
sented by Mr. V. Riordan, of 1, Whiteley-road, 
S.E.). In this the washer is used for effecting the 
purpose, and to this end two adjacent washers are 
connected by a strip of metal, the two thus re- 
sembling a rude pair of spectacles. Each washer is 
nicked radially around a part of its edge, and when 
the nut has been screwed up the metal between 
two nicks is turned up, and thus an obstacle is inter- 
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posed in the path of rotation of the nut. If in un- 
screwing the nut the washer should be broken, 
another piece of the edge can be turned up, and so 
on. While on the subject of nut locks, we may 
mention a very ingenious arrangement shown by 
Bezer’s Nut Lock Company, of 190, Westminster 
Bridge-road, although the cost would probably 
stand in the way of its application to fishplates and 
the like. The nut is locked to a thick washer, 
which is prevented from rotating by a pin which 
projects out of the metal of the object being screwed 
up, and enters a hole in the washer. On the under- 
side of the nut there is a circular groove with two 
tangential outlets cut from it to the side of the nut. 
On the face of the washer there is a straight groove, 
which is tangential to the central hole. This groove 
is carried of full section from the edge of the washer 
till it breaks slightly into the central hole, and then 
it gradually rises to the surface, and spreads around 
the edge of the central hole. The nut is first 
screwed home, and then it is turned back until a 
piece of wire can be threaded through one of the 
straight grooves in the nut and the groove in the 
washer. Ifthe nut be then turned about 60 deg. 
the wire is bent to a corresponding angle, and the 
nut cannot jar back without rebending the wire in 
the opposite direction. 

Halpin’s lock-nut, shown by the Patent Nut and 
Bolt Company, of Birmingham, is certainly the 
simplest in the Exhibition, and probably the best. 
A saw gate, about 4 in. wide and #in. deep, is 
cut right across the face of the nut, and when the 
tapping is completed the nut receives a blow witha 
tup to ‘‘ set” the two sides of the gate slightly to- 
wards each other. Thus anelastic grip is obtained 
of the threads of the bolts, and a certain amount of 
friction set up which quite prevents the nut jarring 
back under the vibration of the passing traffic. At 
the same stand there is a fine display of bolts of 
many kinds, in addition to those designed for use 
on permanent way. 

Turning now to exhibits in which metal takes 
the place of the wooden sleeper used in this country, 
we find Vogdt’s system exhibited by Mr. George 
Edwards, of Whitby Lodge, New Thornton Heath. 
In this a flat-flooted rail stands on a longitudinal 
metal sleeper. There is a continuous fishplate at 
one side of the rail, with short plates at the oppo- 
site side, where the joints occur. The principal 
novelty lies in the method of making the connec- 
tions. This is effected by means of double-headed 
bolts, that is, of pieces of round iron with a head 
forged on each end. These headsare oval in shape, 
and so are the holes in the rails, so that the bolts 
can be threaded through the holes, and then turned 
through 90 deg. to prevent them from being with- 
drawn. The tightening is effected by a bifurcated 
wedge driven under the head. Messrs. Kerr, 
Stuart, and Co., of 20, Bucklersbury, London, show 
a lot of metallic sleepers, together with points and 
crossing for the portable railways for which they 
are so well known. Messrs. Dick, Kerr, and Co. 
have a similar exhibit. Sheet metal sleepers are 
shown by Mr. A. Legrand, of 13, Rue Terre de 
Prince, Mons, Belgium. These are struck up in 
dies to a: shape which resembles an inverted pie- 
dish. Two sleepers are connected by a wrought- 
iron tie-bar of f] section. At each end this tie is 
bent up to form two horns which protrude through 
holes cut in the top of the sleeper, and form the 
jaws of a chair in which the rail is held. The key 
is made of sheet metal struck into the shape of 
the usual wood key. In the metal permanent way 
shown by the Fairlie Engine and Rolling Stock 
Company, the chairs are also stamped out of 
wrought metal and affixed to the sleepers. In this 
case the keys are of wood. 

The exhibit in this section which departs most 
widely from conventional ideas, is that of Mr. J. 
Monier, of 191, Rue de la Pompe, Paris. In it 
there is to be seen a composite sleeper formed of a 
wire frame filled and surrounded with concrete. 
This forms part of a general system of construction, 
which, as shown, is applicable to the manufacture 
of partitions, troughs, cisterns, and for many other 
purposes, for which concrete alone would be insuffi- 
ciently strong, unless the thickness were inconve- 
niently great. A fishplate is exhibited by Mr. 
A. 8. Hamand, Palace Chambers, Westminster, in 
which the plate is extended around the lower 
flange of the rail, and interlocks with the com- 
panion plate at the other side of the rail. It does 
not appear that the rail gains any vertical support 
by this arrangement, but it is claimed that the grip 
of the plates is increased. 





Turning now to the permanent way of tramways 
we find a design by Mr. John Richardson, of 
64, Torriano Avenue, Camden Road, N.W., in 
which the leading idea is to render the rails as 
little objectionable to other vehicles as possible. 
In the first place one rail is made perfectly plain, 
and the corresponding wheels have no flanges, the 
guiding of the car being confided to the wheels 
at the opposite side. The section of the rails is an 
inverted A with the apex cut off, and the stones 
which abut against the rail on either side, are 
sloped to the same angle. Consequently, as the 
setts sink they must also move sideways, which is 
impossible if they are well laid. Thus the eleva- 
tion of the rail above the roadway, which is so 
often found, is avoided. Another form of way 
designed to permit of the rails being renewed 
without disturbance of the roadway is shown by 
Messrs. Geveke and Co., of Amsterdam, whose 
agents in London are Messrs. Kunster and Ricard, 
of 11, Queen Victoria-street. In this there is a 
deep longitudinal metal sleeper, and on the top of 
this there is laid a shallow grooved rail, held in 
place by clips, which engage with a bead rolled on 
the side of the rail. By loosening the clips the 
rail can be removed and renewed without serious 
alteration of the roadway. Automatic tramway 
points are shown by Messrs. Askham Brothers and 
Wilson, of Sheffield. They are intended to be 
placed at situations where single lines are bifurcated 
to form crossing places. The tongue is pivotted to 
across shaft upon which there is a counterweight 
always tending to keep the tongue raised to the 
level of the adjoining rail. When a car comes to 
the point, as a facing point, the tongue catches 
the flange of the wheel and guides it into the siding. 
But if the car be running in the opposite direction, 
the tread of the wheel depresses the tongue, and 
the vehicle runs over it without jerk. 








NOTES. 


A Torrepo Boat DEsTROYER. 

Instructions have been sent from Whitehall to 
the dockyard authorities at Sheerness, to commence 
building as soon as possible, a vessel which is to be 
called the Grasshopper. This boat has been de- 
signed expressly for the purpose of destroying tor- 
pedo boats, and protecting larger vessels from their 
attacks. She isto be 200 ft. long and to havea 
displacement of 440 tons. She will have very 
powerful engines and of course forced draught. It 
is said that the speed is ‘‘ expected to exceed” any- 
thing yet attained by torpedo boats, but on this 
point some reticence is very wisely observed. Many 
of our readers will remember the important part 
played by a French torpedo boat destroyer during 
a fleet action in the “‘ Battle of Port Said.” If the 
Grasshopper ever play so valuable a part in real 
warfare, as her imaginary prototype did in our con- 
tributor’s stirring narrative, the public money will 
certainly have been well spent. 


UNMAGNETISABLE STEEL. 

Mr. J. T. Bottomley has made some experiments 
with a piece of steel which was almost unmagnetis- 
able. The steel was made by Messrs. Moses Eadon 
and Sons, of Sheftield, under Hadfield’s patent, and 
contains 15 per cent. of manganese. One side of 
the specimen has been polished, and shows that the 
steel is capable of taking a very high finish. The 
present specimen has a tensile strength of 45 tons 
to the square inch. To test it magnetically, the bar 
was first ‘‘ touched” with steel magnets, but these 
had evidently no effect upon it. It was then placed 
between the poles of a powerful Ruhmkorff electro- 
magnet excited by forty large tray Daniell cells 
arranged in fours for quantity, and ten in series. 
The bar was, however, still unaffected by the mag- 
netism as far as could be perceived by the hand. 
On testing it by a delicate magnetometer, however, 
it was found to show a slight trace of magnetism. 
The magnetisation per gramme was found to be 
0.013 C. G. S. (centimetre-gramme-second) units, 
whereas some specimens of steel show 50 to 100 
C. G. S. units per gramme. 


Decay or Iron Brings, 

The rapid decay experienced by iron bridges 
which are neglected, has recently been exemplitied 
in Callowhill-street bridge in Philadelphia. When 
lately the painters were set to work on this struc- 
ture their preliminary exertions in cleaning off the 
rust, brought off flakes of oxide from } in. to 2 in. 
in thickness. This at once revealed the extent to 
which the injury had already gone, and called 








attention to the necessity of an immediate survey, 
The fact that the weakening process had already 
proceeded to a dangerous extent, was shown by the 
vibration, which was so violent that the men had to 
hold on when a heavy load passed over, to avoid 
being skaken from the swinging stages. On exami- 
nation, it was found that not only had rust invaded 
the material of the girders, but that the whole 
bridge, which is built on arising grade, had moved 
down hill so far as to tear out the top courses of the 
upper abutment, and to buckle the struts of the in- 
termediate supports, while the movements of the 
roadway had cracked the asphalte and forced out the 
paving blocks between the tram rails. The bridge 
crosses a railway, and provides for the street trattic 
above it; it includes one span of 340 ft. The struc- 
ture was only completed in 1875, and thus ten years 
of neglect has sufficed to bring it to the verge of 
destruction. 


Curtous Errect or A THUNDERSTORM. 

At the British Association meeting, Aberdeen, 
Mr. Bedford Elwell described an alarming occur- 
rence which took place on August 6 last at St. Cuth- 
bert’s, his residence, Albrighton, near Wolver- 
hampton. St. Cuthbert’s is connected with Wol- 
verhampton by telephone, and has a lightning rod 
some twenty-five years old, which served very 
improperly as the telephone earth. When the storm 
was atits height, about 8.30 p.M., the telephone bell 
sounded with every flash of lightning, and suddenly 
a report like a rifle shot was heard in the hall, and 
an electric lamp left burning in the dining-room 
was seen to flash up and go out. Another lamp 
inserted in its place showed that the electric light 
leads were uninjured, but the telephone wires were 
found to be fused. The wire sometimes used to 
connect the telephone with the drawing-room was 
also fused, and through it the lightning tried to 
make earth all over the electric light system, suc- 
ceeding in a bed-room over the entrance hall, where 
a bell-pull was close to one of the leads. The 
current fused the bell-wire ; but none of the lead 
cut-outs were fused on any of the wires, a matter 
which calls for remark. The extinguished lamp 
showed the filament broken off by its ends and 
lying in the bottom of the globe with some fused 
globules of platinum beside it. The glass bulb has 
also become a mirror by the deflagrated platinum 
deposited upon it. A separate earth has now been 
put to the telephone to prevent a recurrence of the 
mishap. 

New SuBMARINE CABLEs. 

The s.s. Dacia and International have sailed from 
Greenhithe to lay a cable between Jask, near the 
mouth of the Persian Gulf, and Bushire, thus 
strengthening the weakest portion of the great 
Indo-European system. The new cable is 530 miles 
long, and including the expense of laying will cost 
some 80,000/. The expedition is under the per- 
sonal direction of Lieut.-Colonel Bateman-Cham- 
pain, R.E., director-in-chief of the Indo-European 
Telegraph Department, who is assisted by Sir 
Henry Mance, inventor of the Mance heliograph, 
and electrician of the Persian Gulf section. The 
Silvertown Telegraph Works have also despatched 
a cable expedition to connect the Cape de Verde 


Islands with the west coast of Africa cables, 
thus bringing these into communication with 
Europe by the Brazilian submarine cable to 


Madeira and England. The s.s. Silvertown will 
also lay coast cables from the French settlement at 
Dakar, which is in communication with Cadiz, to 
Conakry, St. Thomé, the mouth of the Congo, 
Loanga, Benguela, Walfirth Bay, and Cape Colony. 
We may also mention that Dr. Alexander Muirhead 
has recently applied the duplex system to the Canso 
(Nova Scotia) and New York section of the Com- 
mercial Cable Company’s Atlantic system. The 
whole of this system is now worked on the duplex 
system, which practically doubles the carrying 
capacity of a conductor, and makes one cable serve 
the purpose of two when worked by the ordinary 
method of signalling. 


THe OverLAND TELEGRAPH TO INDIA. 

The Calcutta correspondent of the Times has lately 
drawn attention to the desirability of establish- 
ing overland telegraphic communication with India, 
although from forgetfulness of accomplished facts 
he fails to realise how narrow the gap is between 
the overland wires of Europe and India. So far 
from the Russian Government ‘‘ intending” to push 
on the telegraph to Bokhara and Merv, they have 
already completed the communication with those 
places, and messages have been running for some 
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time past. There is also reason to believe that the 
wire has been extended up to the new position 
on the Afghan frontier, but we will assume in order 
to be exact, that it only goes to Sarakhs and Merv. 
From Sarakhs to Herat is 200 miles, and from 
Herat to the commencing point of the Indian tele- 
graph system in the Quetta district, 500 miles, 
making a total of 700 miles to be covered to join 
the overland wires of Europe and India. From an 
engineering point of view this is a very paltry bit 
of work, and we may say at once that if political 
obstacles did not intervene, the distance could be 
bridged over in a few months. As it is the Ameer 
has got to be persuaded to connect Herat with 
India by a wire, and this the Viceroy is said to be 
trying to induce him to accede to, and when it is 
done only 200 miles will remain to Sarakhs, or 100 
miles if Russia carries on her line to her outposts. 
If this gap could not be covered for political reasons, 
the Herat wire could be carried across Persian 
territory to Meshed, 200 miles from Herat, which 
ig already connected with Europe by telegraph. 
Thus we may really speak of the establishment of 
overland telegraphic communication with India as 
already within measurable distance, and when it is 
accomplished the era of cheap messages will set in, 
and the existing cable lines will have a kad time 
of it. 
ForricN-Buitt Torrepo Boars, 

The construction of torpedo boats is by no means 
contined to this country. Mr. F. Schichau, of 
Elbing, lately received an order for twenty-three 
boats for the German Navy, and has recently de- 
livered ten of this number. On their trial trips 
at Pillau, with the regulation load, they attained a 
mean speed of 20 knots per hour. Boat No. 10 
was subjected to a continuous run of eight hours, 
and although a sharp wind was blowing the whole 
time, it averaged a speed of 19.95 knots, a most 
satisfactury result. These boats are of the same 
dimensions as those built last year; they have 
a length of 118 ft., with 16 ft. Gin. beam. In all 
cases both boilers and engines worked most satis- 
factory. One boat will now be turned out each week 
until the order is completed. The Chinese Navy 
have, in addition to nine small boats 85 ft. long, 
just placed an order with the same firm for a large 
torpedo boat 164 ft. long and 20 ft. beam, with 
triple-expansion engines to indicate 1500 horse- 
power. This boat is to run at a speed of from 
22 to 23 knots an hour. Mr. Schichau is also 
building three torpedo boats for the Russian Navy 
of the same type as those for the German Navy. 
These are to carry coal for steaming, fully 
equipped, 1200 miles at an average speed of 10 knots, 
and are to be capable of making over 19 knots per 
hour. It will thus be seen that the building of 
torpedo boats is not the close business it ap- 
peared to be some time ago. A few years ago the 
English Government distributed a few orders among 
leading firms here, who, it was supposed, were 
likely to be successful in this class of work, but the 
experiment was solely successful in showing that 
those engineers only who possessed an experience 
of the subject, had a just appreciation of the re- 
quirements of the class of vessel. A short interval 
has served to alter this now, and not only are many 
English makers in the market, but the foreigners 
are also achieving success. 


Earty History oF THE SEwrnc MACHINE. 

Some facts in regard to the early history of the 
sewing machine industry have recently come to 
light. Elias Howe, of Bridgport, U.S., patented 
a sewing machine which was not successfully opera- 
tive, and after many discouragements was furnished 
with tools and money by a firm of corset manufac- 
turers, in London, but at the end of two years he 
abandoned the work and returned to America, 
where he found thatthe Singer, Grover and Baker, 
and Wheeler and Wilson sewing machines, all of 
them infringing his patents, but also operative 
machines, were in the market. He at once brought 
suits and recovered judgment, fixing his royalty at 
the enormous sum of 20 dols. for each sewing ma- 
cline. At this time some of the defendants 
learned that Walter Hunt, of New York, the in- 
ventor of the paper collar, had made a sewing 
machine in 1832, but had not thought it worth 
while to patent it, as its work was unsatisfactory. 
The models and proofs of the matter were easily 
obtained, thereby furnishing evidence which would 
in a court of appeil, break down Howe’s case, as 
the patent law of the United States requires that 
a pate itee shall be the first inventor of the specific 





matters claimed, and not merely the first applicant. 
Mr. Howe’s counsel was not disturbed by the pro- 
duction of the evidence relative to Hunt’s ante- 
dating invention, but showed the three defendants 
that if this information was produced in court, it 
would certainly win them their case against Howe, 
but at the sacrifice of all that was valuable in their 
own business, for when it became known that 
Howe’s patents were thrown open to the public, 
there would be scores of competitors instead of four, 
and as a compromise, the judgment of the lower 
court in favour of Howe was accepted, but the 
royalty reduced to 2dols. per machine, and a 
similar amount put into a fund for mutual protec- 
tion. This combination of the four interests was 
able to retain the monopoly of the business during 
the term of the Howe patents, 


THE MiIcHAELOvsK CONTROVERSY. 

A short time ago a telegram from Tiflis announced 
that the canal works General Annenkoff was con- 
structing at Michaelovsk, in the Caspian Sea, in 
connection with the Central Asian Railway, had 
been swept away. This intelligence General An- 
nenkoff has now himself denied; no extensive 
canal works having been begun and the damage 
done being of the most trifling character to some 
slight improvements that had been made to the 
channel. Probably most English readers passed 
over these telegrams with indifference, for who 
cares for Central Asia but Vambery, Marvin, and 
one or two experts? but beneath the announcement 
and the denial was concealed a bitter controversy, 
of which we shall hear more anon. Michaelovsk is 
the starting point of the railway the Russians are 
making to Askabad, with the intention of extend- 
ing it to Herat and India. Very often the papers 
speak of Krasnovodsk as the commencement, but 
this harbour, although better known, lies sixty 
miles west of Michaelovsk. When the railway was 
started it was laid down simply to help Skobeleff in 
his campaign against the Turcomans. The prevail- 
ing ambitious ideas cropped up afterwards. Kras- 
novodsk had the best harbour on the East Caspian 
coast, admitting vessels drawing 18 ft. and being 
thoroughly protected against dangerous winds. 
But, in order to get to the Akhal oasis, the railway 
was compelled to make the detour of _Krasnovodsk 
Bay, and in the end strike off from the Caspian 
coast not far from Michaelovsk. This Michaelovsk 
has a very indifferent harbour, and can only be 
reached by steamers of light draught, and barges 
tugged from Krasnovodsk, but time being an object 
Annenkoff decided to commence the track from 
Michaelovsk, in order to save the construction of 
sixty miles of railway. Now that the line promises 
to some day run to India, the question of a good 
harbour becomes of primary importance, and the 
ambitious Tiflis ofticials urge the linking of Kras- 
novodsk and Michaelovsk. Annenkoff, however, 
wants to get to Sarakhs as soon as possible, and 
would prefer to tack on sixty miles to Askabad, to 
adding it to the rear; therefore he has obtained, 
greatly to the disgust of the Tiflis authorities, per- 
mission from the Home Government to patch up 
the Michaelovsk channel for the present. Out of 
this has sprung much intrigue and controversy, and 
the battle is still in progress ; but the probability 
seems to be that Michaelovsk will remain uncon- 
nected until the line is finished to the Afghan fron- 
tier. Then, if no fresh advance occurs, Russia will 
take advantage of the leisure to render Krasnovodsk 
the starting point. 


EMBANKING THE RIVER VOLGA. 

So numerous have been the complaints this 
season from the towns on the Volga of the injury 
to trade arising from the irregular course and 
shallowness of the river, that the Russian Govern- 
ment are about to appoint a fresh commission of 
engineers to report upon the best means of keeping 
it within bounds and checking the lowness of water 
in the summer. Hitherto nothing has been done 
to improve the river except to appoint, some years 
ago, acommittee, which, after long deliberations, re- 
ported that an annual expenditure of a million a 
year, for a period of fifty years, would be necessary 
in order to do away with the existing defects. Such 
an expenditure was naturally not to the taste of the 
Government, while towns from which the river is 
rapidly receding, were indignant at a proposal which 
appeared likely to leave the evils unremedied until 
it was too late to do any good. The press, there- 
fore, enjoins the the present commission to be more 
practical in its recommendations. The River Volga 
is the largest in Europe, and passing for the most 





part through a soft soil region, must obviously re- 
quire very extensive engineering works to thoroughly 
embank it and keep it in order. Under the circum- 
stances the best plan would be to deal at once with 
the evils which press the most heavily upon the 
riverine centres of trade, and dispose of the less 
essential works more leisurely afterwards. The 
town of Saratoff, for instance, is threatened with 
the utter loss of its prospects, owing to the rapid 
shoaling of the river in front of it. Centuries ago, 
in the old Tartar times, the town of Kazan, situated 
higher up the river, was menaced in a similar 
manner. In that case, nothing was done to arrest 
the evil, and now the River Volga, which once 
coursed at the foot of the fine old Kremlin at 
Kazan, is now separated from the town by several 
miles of barren sands. Higher up still is the town 
of Makarie, where the Great Fair was held previous 
to its removal to Nijni Novgorod. Here the river 
has gained on the east bank, and has washed nearly 
all the old town and the Kremlin away. In the 
course of a journey down the river one sees number- 
less repetitions of these two instances in the shape 
of villages being bodily washed away, or being left 
stranded miles away from the original river track. 
These changes are, for the most part, effected in the 
spring, when the river carries an immense volume 
of melted snow down to the Caspian, overwhelming 
everything in its way. In the summer, when a 
good volume of water is needed for the traftic, the 
river shrinks on its broad sandy bed, and it is diffi- 
cult to navigate it at certain periods. To check the 
force of the floods, and to increase the depth of the 
river in summer, are problems that will require 
bold as well as careful engineering treatment, and 
the operations of the commission will therefore be 
watched with interest. 


IMPROVEMENTS TO HELL GATE. 


The entrance to New York Harbour from Long 
Island Sound is through a sinuous rocky channel, 
whose rapid currents, which vary in direction at 
different stages of the tide, render navigation very 
difficult. Notwithstanding the fact that the course 
of these straits is anything but in conformity to 
the scriptural broad and smooth way, they have re- 
ceived from time immemorial a profane appellation, 
which no revised version has been able to render 
moreeuphonious. Since 1866, the United States 
Government has been engaged on a systematic 
method of improving this channel, by tunnelling the 
submarine ledges, and breaking down the roof by 
explosives, and then raising the débris by grappling 
irons and sinking it in a portion of the channel 
20 fathoms in depth. One of these reefs, known 
as Flood Rook, was blown up last Saturday. From 
the surface two shafts had been sunk into the ledge, 
and galleries cut radiating in various directions with 
numerous transverse tunnels 13 ft. below the surface 
of the rock over an area of 8 acres, the total length 
being 21,670 ft., requiring the removal of 80,160 
cubic yards of stone. Inthe roofand pillars 13,700 
3-in. holes were drilled to an average distance of 
9 ft. The charge in these holes required 37,500 
6-lb. powder cartridges, 75,000 lb. dynamite, and 
225,000 lb. of ‘‘rackarock,” a new explosive, 
composed of di-nitrobenzole and chlorate of potash, 
each of them not explosive when alone, but forming 
a high explosive when mixed. The two substances 
are combined on the premises in copper tubes 2} in. 
in diameter and 2 ft. long. Before this charge of 
some four miles of cartridges was exploded by elec- 
tricity, water was admitted into the tunnels, to 
serve as a resisting medium to prevent the force 
of the explosion from being dissipated in the 
cavity. When three acres of rock were blown 
up at Hallet’s Reef in 1875, extraordinary pre- 
cautions were taken to warn people in the neigh- 
bourhood to seek places of safety, but the only 
result of the explosion of the charge of 50,000 lb. 
of dynamite used on that occasion, was to raise a 
column of water over the reef, and the noise of the 
report resembled distant thunder. The present 
great explosion was successfully carried out at 
11.13 a.m., last Saturday. The work only remains 
to clear away the debris. Six million cubic feet 
of rock, covering a space of nine acres, have 
been broken up by this explosion, and Flood 
Rock, one of the most formidable obstacles to 
navigation, has been reduced to dredgable propor- 
tions ; at least such is the hope of the engineers. 
The work commenced by the flooding of the mine 
on the previous day. One hundred and forty tons 
of dynamite were-used, about six times as much as 
was required for breaking up Hallett’s Point in 
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1876. The shock lasted forty seconds and raised 
vast masses of water to a height of 200 ft. A large 
mass of broken rock was left and amongst this a fire 
broke out which lasted some little time. Frying- 
pan Shoal and some other reefs have yet to be dealt 
with, but the removal of Flood Rock will give a 
straight channel through Hell Gate 1200 ft. wide. 


THE JOHN COCKERILL COMPANY. 


It may be interesting to enter into a few particu- 
lars as to the operations of this company for the 
financial year ending June 30, 1885. It appears 
that the production effected in 1884-5 represented a 
value of 1,472,394l., the profit realised for the 
twelve months having been 121,505/. The corre- 
sponding production in 1883-4 was 1,544,6691., the 
rough profit realised having been 124,6841. It 
follows that the profit for 1884-5 was less than that 
for 1883-4 by 32,9611, After providing for all fixed 
charges the company had a balance of 46,409I. 
available for dividend for 1884-5, out of which sum 
the Council of Administration recommended the 
payment of a dividend of 2l. 16s. per share, which 
will be payable November 2. As regards the finan- 
cial year, 1885-6, it appears that at the close of 
September the company had work in hand to the 
extent of nearly 400,000/., as compared with 
433,2001. at the close of September, 1884. Having 
regard tothe depreciation in the value of raw ma- 
terials the reduced total of this year represents 
nearly an equal amount of work, although the com- 
pany has not yet undertaken orders in a new wheel 
department which it is organising, and which is ex- 
pected to turn out 500 tons of wheels monthly. The 
company hasmade extensive investments in collieries 
so as to enable it to be independent of fluctuations 
in the price of coal ; and by this means it is enabled 
to provide for all its requirements, even in the 
most active and prosperous times. At present, 
however, the company’s colliery operations are 
proceeding upon rather a reduced scale, only 2200 
men being employed, as compared with a maximum 
of 3000 men attained some time since. The daily 
output has also declined from 1500 tons to 1200 
tons. Notwithstanding, however, the low prices 
current, the company’s collieries and calcining 
establishments realised a small profit last year. 
The company’s mineral workings followed a regular 
course last year, but the production, especially in 
the Luxembourg, was reduced by the rather dull 
demand for minerals. The profit which was 
realised by the company under this head last year 
was accordingly much restricted. The company 
had three of its old blast furnaces in operation 
during the first three quarters of the past financial 
year ; these furnaces yielded a satisfactory profit, 
but one of them was put out of blast, having got a 
little out of condition, after having been more than 
fifteen years in working. It produced steel pig 
from Spanish minerals, and the profit realised 
from the production of this output was rela- 
tively satisfactory. The two other furnaces 
producing refining pig did not yield much 
profit last year, and a better result can scarcely be 
hoped for until the long anticipated revival in 
affairs sets in, and brings with it more remunera- 
tive prices. The company’s iron works yielded a 
satisfactory profit last year, although they were 
scarcely so well employed as in 1883-4. The profit 
realised by the company’s steel works in 1884-5 ex- 
ceeded the estimates made respecting it; this was 
due to the more active sale for steel pig in the shape 
of ingots and blooms and other metallurgical pro- 
ducts. The company’s new Martin furnaces, which 
are now in full swing, have been turning out a 
highly-esteemed quality of steel. At the close of 
the past year the orders on hand for the steel works 
were less liberal than could have been desired, but 
an improvement is expected from the introduction 
of steel sleepers, of which the Belgian Minister of 
Railways is anticipated to shortly order from 8000 
to 10,000 tons. The company’s foundries moved on 
satisfactorily in 1884-5, and they have work on hand 
for theremainder of this year. The profit realised by 
the company’s forges and steam hammers last year 
was relatively satisfactory, although working opera- 
tions were carried on during part of the year for 
only five days in each week, and then with a re- 
duced staff. As regards the current year, it may 
be observed that the forges are engaged upon 
twelve locomotives for Spain, and ten engines of the 


type in use upon the Belgian State lines, as well as | 


upon the engines required for two large mail 
steamers to run upon the Ostend and Dover line. 


The company’s boiler works realised less profit in | unfitness or incapacity for the work. If the withdrawal 


1884-5 than in 1883-4 in consequence of the low 
rates obtained ; the works have, however, employ- 
ment on hand for the remainder of the year. The 
company’s construction works have been employed 
upon less remunerative terms of late, but they 
nevertheless completed some important orders last 
year. Among these orders may be mentioned an 
engine for a Russian ironclad, a pile hammer for 
Terni, and an engine for a Government despatch 
boat, &c. The company’s shipbuilding yard turned 
out last year a ninth transport named the Prince 
Albert, to be used in the company’s own service ; 
a tenth transport to be named the Princess Jose- 
phine is still in hand. It should also be observed 
that the company built last year a despatch boat 
named the Ville d’Anvers for the Belgian Govern- 
ment. Among the work now in hand may be men- 
tioned sundry dredgers, tugs, and barges to be used 
in the Black Sea ; sundry river steamers, which are 
to be sent to the north of Russia, and two mail 
steamers for the Belgian Government. 








COMPOUND LOCOMOTIVES. 
To THE EpiToR OF ENGINEERING. 

Srr,—The very able article in your issue of the 2nd 
inst. is one that every engineer interested in his profes- 
sion, and the compound system as applied to locomotives, 
must thoroughly admire. It appears to me at least to 
contain sound argument from beginning to end. The 
theory of early and late cut-off seems most convincing, 
and a designer need only to remember your words of 
wisdom and he must arrive at a satisfactory ratio of 
cylinders, &c. 

I have, however, no desire to enter into the discussion 
of the relative merits of the high-pressure simple versus 
the high-pressure non-condensing compound engine in 
locomotive form. I must leave that to your corre- 
spondents, who are evidently more able, though at the 
same time I may say I am deeply interested in the point 
at issue, and therefore cannot possibly see that there is 
anything to be gained by pitching right and left into Mr. 
Webb and other pioneers who strive to improve existing 
appliances. Advising ‘ Brazilian” to get a locomotive 
engineer ‘‘ with no tendencies in that direction,” which I 
take to mean a man with no tendencies for improving the 
present state of affairs, but who will rest satisfied with 
what has been done in the past, cannot possibly be sound. 
Moreover, if the desire ‘‘ to acquire fame” is a fault (2), it 
is surely not a great one in weak human nature. 

‘* Argus,” in his communication which appeared in pour 
issue of the 25th ult., says that he “Shas no doubt about 
the compound system as a system,” and that he is sure he 
‘can put a compound locomotive on the rails which would 
be both efficient and trustworthy.” Why, then, does he 
not do so, instead of confining himself to finding fault in 
the productions of others who have evidently stolen a 
march on him? Perhaps the “‘ considerable experience of 
the compound engine afloat” may result in a cross between 
a locomotive and a steamboat, which will glide down the 
Shap incline without kicking up dust and stones, cause 
no inconvenience to the ‘‘ Traveller,” and arrive at its 
destination with its spindles intact. Who knows? We 
may yet see what is now the tender converted into a con- 
glomeration of surface-condenser, air and circulating 
pumps, &c. It is all very well, Sir, for Mr. ‘‘ Argus” to 
say ‘“‘he” can do this and that, but he may find out in the 
‘long run” that it is not so easy after all. Great fault- 
finders are not often fault-menders, 

Friends of mine in this city, who, like myself, look for- 
ward from time to time to the perusal of your valuable 
paper as a treat in store, decidedly admire Messrs. Webb 
and Worsdell for their new departure, and agree with me 
in supposing that even if the former did make a slight 
error in the cylinder ratio, there are many points well 
thought out and splendidly arranged. Give men such as 
these—who evidently have no desire to receive their 
salaries and make no effort to improve ‘‘ machines”— 
time to perfect their ideas (Rome was not built in a day), 
and not throw cold water on any attempt at a change for 
the better, imperfect at first though it may be in the 
estimation of those who think they know better. 

In conclusion, Mr. Editor, if discussions were carried on 
in a similar spirit to that of your article already referred 
to, they would help the cause, give pleasure at least to 
some of your readers, and probably not prevent some 
persons from coming forward with their new ideas because 
of what the world might say in the event of failure. I 
must ask you to excuse me for troubling you with this 
long story—all, perhaps, about nothing. 

I remain, yours truly, 
CuHar.Es J. Ennor, A.M.I.C.E. 

Oporto, October 9, 1885. 

To THE EpIToR OF ENGINEERING. 

Srr,—When I wrote last week, I was not aware that 
the ‘* Dreadnoughts” had all been withdrawn for the 
present from the Crewe-Carlisle route. The ‘‘ Prece- 
dents” are left in undisturbed possession of the ground. 
| That such a complete and humiliating confession of 
| failure as this should be made, conclusively shows that the 
criticisms to which the compound engines have been 
| subjected were and are well founded. It is generally 
| understood that the ‘‘ Dreadnoughts ” were especially in- 
tended for the Crewe-Carlisle run. This only emphasises 
the significance of their withdrawal. If this withdrawal 
is absolute, and the compound engines are in future never 
to go to Carlisle, it is an official acknowledgment of their 
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is but temporary, and it is intended to make alterations 
in the engines before suffering them to go north again it 
is equally an admission of their unfitness or incapacity for 
the work, in the state in which they now are. 

On the coal question, it ought to be noted that the 
*€ Dreadnoughts” are fed on best Welsh, whilst the “ Pre. 
cedents” only get a mixture. When quoting consumption 
this ought to be stated. 

The large compound engine, 685, “* Himalaya,” on 18th 
inst., broke one of the trailing axle-boxes, being the third 
axle-box broken during the four or five months she has 
been running. 

Yours obediently, 





To THE Epitor or ENGINEERING, 

Sir,—I have read with great interest the correspondence 
in your journal that has appeared during the last few 
weeks in reference to the compounding of locomotives, 

I much regret the appearance of personal animus there 
shown, as I consider it very antagonistic to real progress 
in mechanical science. 

I am old enough to remember the expression of many 
sneers and evil prophecies as to the compounding of 
marine engines, and remembering how impossible it is in 
most cases to prove a negative, refuse yet to believe 
that the same principle as applied to locomotives has been 
proved a failure. I beg to make one suggestion, merely 
remarking, that most of the severe critics in your paper 
studiously refrain from doing so, except in the case of a 
vague nomenclature as to the method of calculating or 
estimating the power of a compound engine. 

I suggest that an indicator should be attached to all the 
cylinders of a compound engine, and so arranged that one 
continuous sheet of paper moved by clockwork should pass 
against the pencils of each indicator (the indicators being 
arranged one under the other, and connected with each 
end of each cylinder), one indicator being also attached 
to the intermediate receiver. 

To learn many lessons from this instrument, it would 
merely be necessary that an assistant in the train should 
carefully note times of starting, stopping, &c., and also 
the various points of cut-off at which the high-pressure 
cylinders wererunning. If you think this letter worthy 
of insertion I should be gad to state in another letter 
several points to which I think attention might be 
directed, and from which much might be learned. 

Yours truly, 
AN OLD SUBSCRIBER OF TWENTY YEARS’ STANDING, 

October 14, 1885. 





To THE Epitor OF ENGINEERING. 

Srr,—As one who has followed with much interest the 
correspondence on the above subject which has lately ap- 
peared in your journal, may I ask ‘‘ Argus ”—whose 
etters have formed such an important element in this 
correspondence—what his views are as to the two ques- 
tions raised in your article of the 2nd inst., viz.: Is it or 
is it not worth while to compound a locomotive ? and if 
so, which is the preferable system, Mallet’s or Webb's? 
I hope *‘ Argus” will excuse meif I say that, after read- 
ing his letters, I am not quite clear as to what his views 
really are, except that he considers what Mr. Webb has 
done is wrong, and, in particular, that the cylinders of 
the London and North-Western compounds are badly pro- 
portioned. ‘‘ Argus” has evidently given so much 
careful consideration to the subject, and is so well in- 
formed as to present locomotive practice, that the expres- 
sion of definite views by him as to the points raised in the 
above queries would be of great interest and value. 

lam, yours truly, 
INQUIRER, 

Glasgow, October 14, 1885. 








JURY AWARDS. 
To THE Epitor oF ENGINEERING. 

Srr,—No small measure of thanks is due to you for the 
important article in your last issue anent ‘‘ Jury Awards.” 
Your very sensible suggestion that exhibitors should have 
an active voice in determining whether or not an exhibi- 
tion should be held, and how it should be organised, is 
one which will meet with the certain approval of ex- 
hibitors and, we trust, exhibition promoters. We hope 
the suggestion heralds a new era in the management of 
pang exhibitions. Surely we do not need to qualify this 

int respecting the necessity of reform in this matter in 
view of past and present exhibitions, in which injustice is 
shown to have been the lot of many exhibitors who have 
failed through no fault in their exhibits to impress jurors 
as favourably as other exhibitors may have done with 
somewhat similar but inferior exhibits. 

This erroneous impression may be conveyed in various 
ways, One exhibitor may be known personally to the 
jurors in their own sphere of duty, while the other may be 
unknown ; or jurors may feel themselves incompetent 
and rely upon information gleaned from those who may 
have a direct interest in the manufacture of similar 
articles. Frequently, however, this erroneous impression 
is due to brilliant display more than to actual merit or the 
result of tests as to which exhibit might be most useful, 
beneficial, and profitable. . 

If exhibitors had a voice in the selection of jurors, or if 
they had an opportunity of declaring whether they 
deemed certain jurors named to them competent to adju- 
dicate regarding the merits of their exhibits, there would 
be fewer appeals against the decisions of exhibition 
jurors. 

As at present constituted, jurors are generally a very 
irresponsible body, not even making public to exhibitors 
the grounds on which they base their decisions, and if 
these decisions may be sustained or repealed by reference 
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to yet higher authorities, exhibitors have no means of 
knowing why or how. — ; ae 

According to the way in which exhibitions are conducted 
at present it seems to us that if an exhibitor has a clear, 
distinct, and forcible case of appeal, exhibition authori- 
ties ought to afford the very earliest paps of bring- 
ing about a final decision of one kind or another, so that 
exhibitors concerned may know how to act. It happens 
that at present there are firms within our knowledge (who 
have not yet made their case public but who may be re- 
luctly compelled to do so) who have such cases before the 
executive of the present Inventions Exhibition ; and with 
all respect to this body we venture to say that their con- 
tinual delaying of a final decision appears primd facie a 
case of undue prolongation, constituting an aggravation 
of the injury, because these firms have meanwhile to sub- 
mit to rival firms advertising the highest award to the de- 
triment of those firms showing superior exhibits. 

There is another point deserving attention, As if by 
general unanimity among exhibition promoters, there is 
a clause in exhibition prospectuses by which the executive 
reserve the right of refusing exhibits without any reason 
being given for doing so. it is needless to point out how 
this clause nay be used to further trade interests by such 
of the executive as may be exhibiting similar articles, or 
by such in authority who may entertain malice towards 
an exhibitor. Hoping that your efforts may lead exhibi- 
tion promoters to see that exhibitors have claims and 
rights which ought not to be entirely ignored, 

We are, Sir, yours truly, 
ALEX. TURNBULL AND Co. 

Glasgow, October 12, 1885, 





HOME EXPORTS. 
ToTHE Epiror oF ENGINEERING. 

S1r,—Will you kindly find space in your earliest issue 
for a few words of caution to our engineering establish- 
ments regarding machinery exported from the United 
Kingdom ? 

The many kinds of machinery imported into this 
country from home and elsewhere is certainly very great, 
but I regret to see that that from the United Kingdom is 
gradually decreasing, and this along with our reputation. 
From what cause in very few words is easily explained. 
The manner in which machinery from home is fitted up 
and packed off is in every sense of the word discreditable. 
There seems to be no respect paid to workmanship; to 
use a very common phrase, it is neither round, square, 
nor oval. In many instances the defect must be seen 
during construction, but the fact of its going abroad does 
not make good a defect. 

The complaints are too numerous for me to detail, but 
you can form an idea when I tell you that surveys are 
held almost daily (a few of which I have had something 
to do with) on new machinery which either will not work 
or with which some breakdown takes place. Hence the 
necessity of a survey does not tend to reduce the cost. 

What is the consequence? Users get dissatisfied, and 
they naturally must go somewhere else, which they are 
d>ing. The imports from the Continent of Europe and 
North America are greatly on the increase, and if our 
engineers wish to retain their wide reputation they must 
to a wonderful extent mend their ways. 

I trust the insertion of this may have some little effect. 

I am, Sir, yours truly, 
Tuomas Ropertson, Engineer. 

TPuenos Ayres, South America, September 9, 1885, 


LONDON SEWAGE, 
To THE Epitor OF ENGINEERING. 

Str,—The “ Encyclopedia Brittanica,” at page 826, 
volume 14, Edition 9, states that in 1207 the River 
Thames had become inaccessible to ships through aceumu- 
lation of filth. Unless some change takes place in the dis- 
posal of the sewage, there is every danger of history re- 
peating itself, 

I am, yours faithfully, 
THAMES, 
Southampton Buildings, October 14, 1885. 





BELL BUOYS. 
To THE EpiTor OF ENGINEERING, 

Srr,—No doubt it will be interesting to ~~ and to 
your readers, to know that a preliminary trial of Goslin 
and Stoker's patent duplex bell buoy, with Harrison’s 
patent sounding apparatus, was made on Friday (the 9th), 
off Trinity Buoy Wharf, at Blackwall. 

A model of this buoy and of another bell buoy has been 
and is exhibited at the International Inventions Exhibi- 
tion, and has been awarded a bronze medal. 

The trial which took place on Friday was admitted by 
some of the observers to be so conclusive, to show that it 
is far in advance of other bell buoys, which have been 
seen during the last 35 aw The trial took place in the 
wresence of Admiral McClintoch, Captains Ladds and 
Soe of the Elder Brethern Light Committee of the 
Trinity House. 

When the buoy was placed in the water half an hour 
before the flood, it was continually ringing, both by the 
tidal motion and by the wave motion in the river—the 
wind being against the tide caused but a mere cockle, yet 
this was sufficient to keep perpetual sounding. At the 
flood or slack water the sounding properties were not 
entirely stopped, and at the ebb tide, when the Light 
Commfttee came to see the buoy at the wharf, and when 
there was no wave motion, the bell was being struck 
about fourteen blows per minute by the tidal current, 
which was not very strong. 

The object of this invention is to provide a bell buoy, 
which shall by the tidal current give warning in tims o 


calm, or fogs, when there is no wave motion to produce a 
sound as is requisite with all ordinary bell buoys, and as 
those heretofore made. At the same time the buoy is 
provided with Harrison’s patent sounding apparatus, 
which consists of a rolling ball upon a table, upon which 
there are certain deflectors to cannon off the ball towards 
the edges of a large hemispherical bell or gong, with a 
slight motion of the waves. 

The form of this patent buoy is somewhat different to 
those heretofore adopted, consisting of a piir of steel 
cylinders coupled together, which present a long surface 
to the tide or waves, with an arrangement underneath, of 
a fan or vertical turbine working in a submerged cylinder, 
which acting with cams upon a long lever, strikes the 
bell or gong on the outside at certain intervals. 

The buoy is brought up to the surface by a rudder sub- 
merged, and when floating upon the top of the water, is 
canted from end to end by the waves. The result being 
that under the wave motion there is a continuous deep 
sounding hum and ringing. The sound of this bell buoy 
has been distinctly heard between four and five miles 
distance when placed in a creek on the Essex coast. The 
buoy, in its performance on Friday, acted in every way 
satisfactorily under the conditions in which it was placed. 

The Light Committee propose to examine its construc- 
tion carefully, and to have a further trial under other 
circumstances. The sounding has been found by trial to be 
constant at all times where there is a flow of tide, whether 
in calm or with wave motion, excepting perhaps a period 
of about three or four minutes at the turn of tide. 

Now thatthe Elder Brethren of the Trinity Corpora- 
tion are about establishing a new system of buoyage, no 
doubt this plan of cylindrical buoys will be found ad- 
vantageous, not only for bell buoys, but for other similar 
purposes. The buoy has another distinctive feature about 
it that it bears over the bell or gong, and has between the 
tell and the cage a cylinder of glass coated inside with 
luminous paint, which has been seen distinctly a distance 
of some miles when at sea. 

Yours truly, 
S. B. Gostrn. 


To THE EpiTorR OF ENGINEERING. 

S1r,—I beg to indorse Messrs. Cochran and Co,’s letter 
in your issue of October 9. They also built a smaller 
vessel for the Rev. George William Garrett, besides the 
Resurgam. I saw a statement in the English Mechanic 
to the effect that this latter vessel, with Captain Jackson, 
Rev. Mr. Garrett, and the engineer was lost on a voyage 
from Liverpool to Plymouth, Lately, however, I see a 
patent communicated from Stockholm to Mr. Nordenfelt 
by George William Garrett, and last week’s Picturial 
World gives illustrations of the trial at Landskrona, with 
“Captain Garrett being cheered,” &c. Last time (1878) I 
spoke to Mr. Garrett I understood him to say the British 
Government had purchased, or were about to purchase, 
his invention of chemically treating the spent air in the 
boat, which process was worked secretly, and never 
patented. 

Perhaps Mr. Nordenfelt will tell us if the individual 
referred to is the brave clergyman who made such daring 
trips in the little boat, and also the Resurgam. We hear 
of the ‘‘ Church militant here on earth,” but Mr. Garrett 
took her under water, or I hope is doing so still. 

Yours respectfully, 
PoLaRis. 


LAUNCHES AND TRIAL TRIPS. 

Messrs. J. M‘KENzIE AND Co., Leith, on the 6th inst., 
launched a steam wooden fishing vessel named the Evelyn, 
which has been built to the order of Messrs. Haworth and 
Clarke, Leith, and is intended for the deep-sea net and 
line fishing. The Evelyn measures 67 ft. by 17 ft. by 8 ft. 
6in., and is being supplied with engines by Messrs. J. 
Cran and Co., Leith. A vessel of the same kind has been 
ordered from Messrs, M‘Kenzie and Co., by Mr. J. L. 
Cunliffe, Edinburgh. 





At Whiteinch, Glasgow, on Wednesday, the 7th Oc- 
tober, Mes-rs. Barclay, Curle, and Co. launched the 
Armida, a very fine steel sailing vessel of about 1600 tons 
register, and measuring 252 ft. by 38ft. by 33ft. The 
Armida has been built for Mr. William Letham, Greenock, 
and is to be engaged in general trade. 


On the following day Messrs. Hawthorns and Co., ship- 
builders and engineers, Leith, launched an iron steam 
trawler named Le Lillois, a vessel measuring 93 ft. 4 in. 
by 20ft. by 11ft. She has been built to the order of 
Mr. J. L. Dossair, of Ostend, Belgium, and is being fitted 
by the builders with compound engines of 35 horse-power 
nominal. She will be similar in every respect to the 
Quartz, which was recently built by Messrs. Hawthorns 
and Co. for the same owner. 


From their shipyard at Govan the London and Glasgow 
Shipbuilding and Engineering Company (Limited), on the 
13th of October, launched an iron sailing barque named 
the Pass of Leny, which has been built to the order of 
Messrs. Gibson and Clark, grain merchants, Glasgow. 
She is a vessel of 1280 tons register, and measures 235 ft. 
by 36 ft. 3in. by 21 ft. 6in. 

With the same tide Messrs. Russell and Co. launched 
from their Kingston shipbuilding yard, at Port-Glasgow, 
the Kilmory, a finely-modelled iron sailing vessel of 1600 
tons net register. She has been built to the order of 
Messrs. Kerr, Newton, and Co., shipowners, Glasgow, 
under the superintendence of Mr. James M‘Ewan, 





Greenock, and measures 257 ft. by 38ft. 3in. by 22 ft. 





llin. She is the third ship built by Messrs. Russell and 
Co. for the same owners, and is to be engaged in the East 
India trade. 


On Tuesday, October 13, 1885, Messrs. Edward Withy 
and Co., Hartlepool, launched from their yard a steel 
screw steamer named Stella, built to the order of Messrs. 
Herskind and Woods, West Hartlepool. Her principal 
dimensions are, 312 ft. by 38 ft. by 21ft., with a dead- 
weight carrying capacity of about 3500 tons. The vessel 
has been built under the personal superintendence of Mr. 
Fothergill and Captain Petersen. She will be fitted with 
triple-expansion engines having cylinders 22 in., 37 in., 
and 60in. in diameter by 59in. stroke, and giving 1000 
indicated horse-power. Two single-ended boilers are 
being supplied by Messrs. T. Richardson and Sons, Har- 
tlepool, fitted with Fox’s corrugated steel tubes, 





NOTES FROM THE SOUTH-WEST. 


Cardiff Coal Shipments.—Cardiff now stands at the head 
of the coal shipping ports of the United Kingdom. In 
the first nine months of this year the clearances of coal at 
Cardiff were as follows : Foreign, 543,937 tons ; coastwise, 
94,150 tons ; total, 638,087 tons. Newcastle ranked second 
with the following shipments: Foreign, 362,250 tons ; 
coastwise, 250,126 tons ; total, 612,376 tons. 


Welsh Blast Furnaces.—The number of furnaces existing 
in North Wales atthe close of September, 1885, was 11, 
and in South Wales 141, making a total of 152. The 
number of furnaces in blast at the close of September was 
as follows: North Wales, 4; South Wales, 39; total, 43. 
During the quarter ending September 30, the Amman 
Tron Company blew out a furnace, whilein the same period 
Mr. G. H. Davey lighted a furnace, and the Ebbw Vale 
Steel, Iron, and Coal Company (Limited), lighted another. 
The New Direct Process Steel Company (Limited) built a 
furnace in Carmarthenshire in the quarter ending Sep- 
tember 30; and at the same date the Pyle Works 
(Limited) was building a furnace in Glamorganshire, and 
the Blaenavon Company (Limited) was erecting one in 
Monmouthshire. The Dowlais Iron Company was also 
rebuilding a furnace in Glamorganshire, and the Rhymney 
Iron Company (Limited) was rebuilding one in Mon- 
mouthshire. 


Nettlefolds (Limited).—Messrs, Nettlefolds (Limited) 
have determined to remove their works from Wellington, 
Shropshire, to the seaboard. They have purchased an 
extensive site near the Usk, above five miles from New- 
port, and will proceed with the erection of new works, to 
take the place of their Castle Works, at Wellington, 
which will be stopped as soon as the new works are 
finished, and will be either offered for sale intact or dis- 
mantled. The removal is all the more remarkable since 
the Castle Works have only been erected some ten or 
twelve years by their present owners, and cost about 
80,0007. In addition 40,0007. have been laid out upon the 
adjacent collieries, which are held under a short lease 
from the Duke of Cleveland. The Clappand Griffiths 
steel process is in operation, and the products consist of 
steel bars, blooms, ingots, hoops, and billets, iron bars, 
hoops, tyres, nail rods, wire rods, &c. Some 500 or 600 
iron-works hands, to say nothing of colliers, will be 
displaced. The company will, by its removal, save 15,000/. 
annually in railway freights. 


The ‘ Gorgon.” — Messrs, Williams, Gilchrist, and 
Stevens, of Messrs. Barclay, Curle, and Co., shipbuilders 
and engineers, of Glasgow, visited the Gorgon at Devon- 
port on Tuesday, with the view of making an estimate of 
the cost of fitting that vessel with a new superstructure 
and repairing her boilers and machinery. As the Gorgon 
is to be fitted in all respects like the Hecate, her sister 
ship, Messrs. Williams, Gilchrist, and Stevens also paid a 
visit to that vessel in order to enable them to form their 
estimate. 


Coal at Pontypridd.—A company now sinking the 
Albion steam coal colliery, Ynyseadudwg, Pontypridd, 
struck coalon Friday. The colliery is likely to be a large 
-_ important one, the promoters being Messrs. Lewis 
and Co. 


A Large Steam Yacht.—The Amy, said to be the largest 
steam yacht afloat, left Dartmouth harbour on Wednes- 
day for Madeira and the West Indies. The Amy is a 
new vessel, and is the property of Mr. N. B. Stewart, of 
Torquay and Scotland. She was built by Messrs. Hen- 
derson, of Partick, on the Clyde, and is of steel, in five 
water-tight compartments. Her length is 215 ft., and her 
breadth 19 ft. Her burthenis 850 tons. She is rigged in 
fore-and-aft schooner style, and has three masts fitted 
with running topmasts. She is likewise provided with a 
pair of direct-acting compound engines, with a stroke of 
3 ft. ; a high-pressure cylinder 29 in. in diameter; and 
a low-pressure cylinder 58 in. in diameter, and a work- 
ing pressure of 1001b. Her boiler is of steel, cylindrical 
shaped and double-ended. This is the fourth yacht which 
Mr. Stewart has had built with the name of Amy (that 
of his daughter), the four having cost not less than 
150,000/. 


Milford Dock Company.—The half-yearly meeting of 
this company was held on Tuesday at Palmerston Build- 
ings, London, Mr. Newton presiding. The chairman 
said the Board had never despaired of the future of the 
company, but had set themselves resolutely to prucure 
the necessary capital with which to complete the docks, 
An appeal which they had made to their present share- 
holders had met with a satisfactory response, and if the 
company held on he was sure it would be successful ulti- 
mately. The report and balance-sheet presented by the 
directors were adopted by the meeting. 
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ROOF OF HUDDERSFIELD STATION. 
(For Description, see opposite Page.) 














RA second roof of 36 Ft span was intended 
Z ~ on this side, but no portion of it was erected 
LE Sot the time of the fall of the main roof. 
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ENGINEERING SocteTy, Krnc’s Cottecr, Lonpon.—At | ing, and the importance of maintaining a constant speed. piston being of bronze, and not requiring lubrication, the 
a general meeting of the above Society, held on Tuesday, | The author then alluded to the many engines patented boiler being thus kept clean. The author next mentioned 
October 13, the President in the chair, Mr. F. Saunders | expressly for electric lighting, and described several of the the use of gas engines as a source of power, their ad- 
read a paper on ‘Motive Powers for Dynamos.” The | newer engines, which he illustrated by diagrams, in- vantages being quickness of starting, and their requiring 
author showed the importance of good motors in the ap- | cluding Mathews’ compound triplex tandem engine, less skilled attention than a steam engine ; he alluded to 
plication of electricity to lighting, to prevent a breakdown | capable of running 2000 incandescent lamps, the Tower the ‘‘ Otto,” “Clerk,” and ‘“‘'Tangye” as being the best 
of any kind. He described a method of having a dupli- | spherical engine, much used for train lighting, the engine known, describing the method of governing their motion, 
cate plant ready to start in case of accident, and possibly | and dynamo being fixed to the footplate of a locomotive , and showed as the result of many experiments, that 1000 en 
the spare engine and dynamo always running at a small {in an iron box 4 ft. by 2 ft., the Fielding high-speed | of gas used to produce incandescent lighting by means 0 
speed. He showed the necessity of having a good system | engine, and the Davy motor, working by the condensa- | agas engine, would give twice as much light as if burnt 
of lubrication, and of all parts being accessible for clean- | tion of steam at the atmospheric pressure, the cylinder and | direct, 
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We illustrate above a high-speed engine con- 
structed by Messrs. Welford Brothers, of Sunder- 
land. It consists of two inverted cylinders b }, with 
long pistons d d connected by rods ¢ e\to a double- 
cranked shaft, with the cranks 180 deg. apart. The 
feature of novelty lies in the arrangement of the valve 
and the means by which it is driven. As the two 
cylinders are always in opposite phases of operation, 
one beginning to exhaust just as the other receives its 
steam, a single valve & is sufficient for both ; this valve 
works ina horizontal planeon the cylinder covers, and is 
actuated bya constantly rotating shaft g, which carriesat 
its upper end an eccentric p working between phosphor- 
bronze fitting strips (Fig. 4). The valve face is shown 
in Fig. 6. The ports /' 4" connect the valve chest 
with the cylinders, and are exceedingly short ; the ports 
, b" form a communication between the cavity of 
the valve and the exhaust pipe /. The operation of 
the engine will be clearly understood from the engrav- 
ing. ‘The steam enters the valve chest by the pipe n, 
passes through one of the ports b' b"! into a cylinder, 
and after doing its work there is exhausted through 
the same port into the cavity of the valve, and thence 
through the ports b' 4 to the atmosphere. The 
plan of placing the eccentric inside the valve avoids 
the necessity of a stufting-box, and renders the arrange- 
ment very compact. To reverse the engine the upper 
part of the Shaft g is rotated in relation to the lower 
= by raising the sleeve which connects the two. 

Vithin this sleeve there is a stud which takes into a | 
helical groove in one part of the shaft, and thus the | 
endwise motion of the one part effects the rotation of | 
the other, | 








| 
REPAIRING BROKEN CRANKSHAFTS. | 
OvR illustration represents a novel and very effective | 
method of repairing broken crankshafts, invented by 
Mr. Henry Foster, and manufactured by Messrs. John | 
Spencer and Sons, Newburn Steel Works, Newcastle- | 
on-Tyne, 
It is well known that the breakages of crank- 
shafts almost invariably occur at the angle formed by 
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the junction of the crank-pin and crank-web, where 
the forging is most likely to be defective, and where 
the change of form of the shaft throws great local 
stresses on the material. 

These breakages are evidently produced more by 
bending than by twisting strains, and on the slightest 
indication of fracture at the points mentioned, the 
shaft, although perfect in all other respects, has 
hitherto been condemned as useless, and another en- 
tirely new shaft substituted, involving considerable 
= only to be repeated on another indication of 

aw. 

In the method which we illustrate, instead of throw- 
ing away the whole shaft, the fractured pin and webs 
are turned off, leaving a small boss at each end of the 





























two parts of the shaft ; upon these bosses there is fixed 


| another crank-pin A together with its two crank-webs 


B B formed in one piece. The new cranks are shrunk 
on to the lengths of shaft forming the body of the 
crankshaft, and afterwards further secured by means 
of keys. The end of each length of shaft C C at its 
junction with the crank-web, is left somewhat larger 
in diameter than the other part of the shaft, so as to 
enable the keys which secure the crank-webs to the 
body of the shaft, to be driven in from the outside of the 
crank-webs in the direction of the arrows, <A broken 





crankshaft after being thus repaired is now working 
and giving perfect satisfaction where three new crank- 
shafts had previously broken. 

The invention is not confined solely to the repairing 
of crankshafts, but is applicable also to the manufacture 
of new crankshafts, which when thus made are essen- 
tially built shafts without the disadvantage of having 
a large amount of unbalanced material at the crank- 
pin end of the webs. The crank-pin with its two webs 
in one piece is preferably made in one casting of 
special mild steel, while the other parts of the shaft 
are forged. 

The Board of Trade have decided to approve of this 
shaft, ‘‘on condition that a surveyor of the Board of 
Trade should witness the testing of the pieces which 
are required to be cut from each shaft and each 
web and pin, for tensile strength, elongation, and 
bending, in accordance with the usual practice, and 
the results of the tests be submitted to the Board for 
approval” ; and Lloyd’s Committee have decided to 
approve of this shaft, ‘‘ provided test-pieces cast on it 
be proved to havea tensile strength not exceeding 30 
tons per square inch, and pieces 1} in. square permit 
of being bent cold through anangle of 90 deg. over a 
radius not exceeding ]#in., and the shaft when ma- 
chined be found to be perfectly free from blow-holes, 
and in other respects to the satisfaction of the local 
engineer surveyor.” 

These conditions of test can be readily fulfilled by 
the material of which these crankshafts are made. 








THE HUDDERSFIELD STATION ROOF. 

WE have been favoured by Mr. John Waugh, of 
Bradford, with a copy of the report made by him at 
the request of the coroner, on the failure of the roof of 
the London and North-Western Railway Station at 
Huddersfield, this roof having fallen on the 10th of 
August last while in course of erection, causing the 
death of fourmen. The inquest was opened on the 11th 
of August last, and after being adjourned to August 
19th, and subsequently to Octeber Ist and 2nd, it was 
concluded on the latter day, when the following ver- 
dict was returned: ‘‘ That William Priest, James 
Brewin, Edward Hinchliffe, and John Scholes met their 
deaths through the falling of the roof at the Hudders- 
field Station on the 10th of August last, whilst in 
course of erection, which, so far as the jurors are able 
to ascertain, appears to be accidental. The jurors are, 
however, of opinion that the roof was not sufficiently 
stayed or braced, considering the rapidity with which 
the progress of the ironwork advanced; and also that 
there was not sufficient generalsupervision on the part of 
the company in the erection of the work, and in detect- 
ing the deficient quality of the columns. And they are 
also of opinion that the structure generally was not 
strong enough for a roof of such magnitude.” 

Mr. Waugh’s report is accompanied by photographs 
of the fallen roof and of a section of it erected at the 
contractor’s works for testing purposes, while it is also 
illustrated by diagrams of the roof, from which our 
illustrations on the opposite page have been prepared. 
The causes of the failure of the structure are clearly 
explained in the report, which is as follows : 


Report upon the Fall of a Roof, Huddersfield Station, 
Monday, August 10, 1885. 
Bradford, October 1, 1885. 
To Mr. William Barstow, Coroner. 

Sir,—In accordance with your instructions, I have ex- 
amined from time to time the parts of the fallen roof, and 
beg to report as follows : 

For the better elucidation of this report I have attached 
three photographs. The first, showing the roof imme- 
diately after the fall, taken from the top of the erecting 
stage ; the second, a view after the greater portion of the 
wreck had been cleared away, also showing the three 
pillars on the right or Kirkburton platform perpendicular ; 
the third is a view of four principals, erected by the 
London and North-Western Railway Company for the 
purpose of testing, at the works of John Butler, the con- 
tractor, at Stanningley. Thethree photos I have also had 
enlarged for the use of the jury and witnesses. 

There are also four sheets of sketches, with details of 
the construction of the roof. The eighth sheet is a copy 
of the tests of the various portions of the roof. With 
regard to these, I have vouched for some of the results 
given by tests I have had made. They are satisfactory, 
and were so deemed by the company for whom the roof 
was erected. 

I have also had prepared, at the suggestion of the fore- 
man of the jury, a model of the roof, so far as erected, to 
scale, which id hope has proved of service during the 
inquiry. 

he roof was 77 ft. 6 in. span, supported on cast-iron 
columns entirely on one side, and on the other partly on 
columns and partly by the wall of the station offices. 

From the point where the offices terminated on the 
Kirkburton platform the span decreased from 77 ft. 6 in. 
to about 68 ft. 3in. at the screen or open end, in the direc- 
tion of Leeds. 

It was intended to add a roof of 36 ft. span on the 
north-west side of the station, but no portion of this roof 
was erected at the time of the fall of the main roof. 

The columns, of a total height of 22 ft., were 13 in. in 
diameter below and 11 in. in diameter above. The lower 
portion of the columns was reduced in diameter to receive 
an ornamental shell. The top of the pillars was 11 in. 
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square, and prepared to receive the longitudinal girders | 
and corbels for carrying the shoe of the principal. These 
columns were secured by fourl in. diameter holding-down | 
bolts to a foundation of brick and stonework 3 ft. 7 in. 
square. 
Whe longitudinal distance between the columns, was | 
29 ft. 3in., and the principals 9 ft. 9in. from centre to | 
centre. There were two intermediate principals which | 
were supported by longitudinal lattice girders from column 
to column. | 

There was a large louvre for ventilation 3 ft. high, and | 
about 19 ft. wide. 

The principals were all the same strength and design, | 
of the class known as ‘‘a Queen rod roof,” each rafter 
being composed of T-iron 5 in. by 5 in. by 4 in. connected 
together, beneath the louvre, by a horizontal straining 
piece of the same section and strength 19 ft. long. The | 
angle formed at the junction of the rafter and the hori- 
zontal straining piece was 153deg. Upon this angle the 
longitudinal girders of the louvre were secured. 

he tie beam, with a camber of about 3 ft., was 2} in. 
in diameter, and suspended from the principal rafter by | 
the three suspension rods with T-iron struts. 

The central bay of each principal under the louvre was 
braced with wrought-iron tie-rods bolted into a central 
tension ring. 

The principal purlins consist of two lattice girders on 
each side of the roof—one at the first suspension rod, and 
the other carrying the louvre. In adition to the above, 
there was in the first bay a T-iron purlin, and in the 
second bay an I-iron, and in the third bay two T-iron 
purlins, the I-iron beams, for the purpose of securing the 
woodwork of the roof, being on the top, and the T-iron 
purlins flush with the principal rafter. 

On the morning of the 10th of August sixteen principals | 
had been erected by means of a travelling stage, quite inde- 
pendent of the roof, and large enough to admit of the 
erection'of four principals at a time ; all the ironwork was 
secured in proper position ; the seventeenth principal was | 
also up in its place. The joiners had commenced the 
woodwork at the northerly end in order to follow on after | 
the erection of the ironwork, when with little or no warn- 
ing, the whole of the ironwork composing the roof, some 
50 to 60 tons, and the men engaged upon the work, fell to 
the ground with fatal results. 

According to the evidence of Joseph Morton, he ob- 
served the roof immediately before it fell. He says: 
** The tie-rods and the principals were bent in a northerly 
direction ; he then saw an opening in one of the lattice 
girders as if it had parted from the column ; the columns 
then moved in w northerly direction, in the first instance, 
about 3 in., and again about 9 in. in the same direction.” 

The roof then came over in the direction of where he 
stood, that is on the Kirkburton platform, and he then 
saw the end pillar on that platform snap, and also the 
second one from the northerly end on the other side. 

Having heard all the evidence during the inquiry, 
coupled with my examination of the roof as a whole and 
in detail, I am inclined to place some reliance upon 
Morton’s evidence as to the behaviour of the roof when 
falling. 

At what point the roof gave way in the first instance I 
am unable to say, but once the motion began I believe it 
was in a northerly direction. 

As to the defects in the columns they are of a serious 
nature. I produce, first, a section of No. 1 pillar on the 
Kirkburton platform, which broke off just about the top 
of the ornamental casing; this column was “ cold shot” 
almost half way round, and for the entire thickness of 
the metal. 

Second, two sections of pillar No. 2 on the Island plat. 
form, which also gave way at the top when the roof fell. 

Third, a section of No. 3 pillar, which did not break in 
the fall, but is ‘cold shot” to a serious extent. 

Fourth, a section of No. 5 pillar with the same fault. 

These pillars are stated to have been tested by the 
hammer test. Theevidence of these flaws after such test 
point very strongly to one thing, and that is, that the test 
applied was not sufficient to detect the flaws, and that 
some other means should be adopted in order to prevent 
such defective columns ever again being used in the 
erection of sucha structure, 





Tests of Iron used in the construction of the Roof, made by D. Kirkaldy. 


| secured in their proper positions, 


| (R. 10,354), and in accordance with the provisions of the 


| has been finished ; it covers more area than was originally 
| intended. Additional hydraulic power has been supplied 


| drawn over towards the vertical; it has already moved 


| ing; the seventh is nearly ready. 


| locks removed ; the filling in with concrete above the air 














Joun Wavan, C.E., Bradford, 


Whilst it is difficult to say what caused the roof to fall 
Iam quite satisfied in my own mind what would have 
prevented the catastrophe. 

That is to say, there is in the design of the roof an ab- 
sence of any wind or counter bracing, which, in the erection 
of a roof of this description, is absolutely necessary in 
order to give rigidity to the structure during erection, and 
until all the longitudinal boards and other woodwork were 


In other words, the iron structure alone should be 
strong enough to stand by itself before any of the wood or 
other work was put upon it. 

The design is also faulty, inasmuch as there is nothing 
but the single columns at the northerly or open end to 
7 the strains in the direction of the length of the 
root, 

Had the roof been originally designed and carried cut 
with the wind or counter bracing as part of the structure, 
in conjunction with a group of columns to act as struts at 
the open end, which could have been done at a compara- 
tively trifling cost, the roof would not have fallen in the 
opinion of, 

Yours obediently, 
JOHN WAUGH. 








FORTH BRIDGE RAILWAY. 

THE following is the tenth quarterly report of inspec- 
tion by Major-General Hutchinson, R.E., and Major 
Marindin, R.E., of the works in progress for the con- 
struction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
September 8, 1885. 
Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that in compliance with the 
instructions contained in the order of October 26, 1882 


Forth Bridge Railway Act of 1882, we have made our 
tenth quarterly inspection of the works in progress for the 
ee of the bridge over the River Forth at (Jueens- 
erry. 

These works have progressed satisfactorily since our 
last inspection at the end of May, and the following is a 
short description of the works executed during the last 
quarter, and their state at the present time. 


TEMPORARY WoRKS. 
At South Queensferry.—An extension of No, 2 shop is in 
progress. The new machinery includes two lathes; two 
surfacing machines; one emery grinder for bedplates ; 


chamber is proceeding, and has now reac BV 
14 by ene mean tide level. hed the level of 
1e south-west (and last) of the caissons was launc 
on May 29, and floated into position on J aly pa a 
this, sinking has been continued, and the caisson has 
already been lowered 8 ft. into the rock; the filling in 
with concrete above the roof of the air chamber is in pro- 
gress, and has now reached a height of 33 ft. above the 
cutting edge. 

At North Queensferry.—All four main piers are com. 
pleted, the lower bedplates fixed on three of them and 
that for the fourth (the south-east pier) is now ‘bein 
erected. The horizontal tubes between the north “aa 
south main piers, which tubes form part of the cantilever 
have nearly all been placed in position, and will be 
rivetted as soon as the rivetting machines are erected - 
preparations are also being made for commencing the 
erection of the upper bedplate and skewback for the 
north-west pier. 

he cantilever and viaduct piers remain at the same 
level as in May last, but as the lifting of the girders was 
commenced on August 25, and the whole five spans have 
now been raised 3 ft., the building of the piers will be 
again at once proceeded with. 


GENERAL REMARKS. 

About 275,250 cubic feet of granite have been delivered 
up to date, of which 232,400 cubic feet have been set: 
about 82,360 cubic yards of concrete and rubble masonry 
are in position, and 13,750 tons of cement have been used, 
All the bedplates, upper and lower, for the twelve main 
piers are either erected or ready for erection. 

The eight skewbacks for the North and South Queens- 
ferry piers are in course of construction, the two for 
North Queensferry north-east and north-west piers being 
nearly completed, while the other six are in various stages 
of progress, 

The horizontal tubes between the main piers at North 
and South Queensferry are ready for erection, and, as 
above stated, two are in position. About 160 lineal feet 
of those for Inch Garvie have been drilled. 

About 575 lineal feet of vertical columns, 1330 lineal feet 
of diagonal struts, and 700 lineal feet of curved lower 
members have been drilled. 

About 2000 lineal feet of the lattice girder tension 
members of the cantilevers, including the top members 
between the vertical columns at North and South Queens- 
ferry, are ready for erection. Good progress has also 
been made with the junctions of these top members with 
those of the cantilevers outside the piers. 

12,790 tons of steel have been delivered, exclusive of 
2390 tons for the viaduct spans. 

The average number of men employed during the last 
three months has been about 2200. 

In conclusion, we are glad to be able to report that 
good progress appears to have been made in all depart- 
ments of the work during the past quarter, and that, so 
far as our inspection enables us to form an opinion, the 
quality of the work maintains its high character. 

We have, &e., 
C. S. Hutcurnson, Major-General, R.E. 
F. A. MarinDin, Major, 
The Assistant Secretary, 
Railway Department, Board of Trade. 





AMERICAN RAILWAY SPEEDS. 

Tue following is an account reproduced from the Ame- 
rican Railroad Gazette of an peg arg | train per- 
formance recently made on the New York, West Shore, 
and Buffalo Railway. It is certainly one of the fastest 
on record. The nearest to it in America was a run over 
the Canada Southern Railway, April 23, 1883, when a run 
of 56 miles was made in 67 minutes, including three stops. 
This, however, is very for behind the West Shore record, 
as is also the best record that we recall of the fast trains 
between New York and Philadelphia, which is 59 miles in 
63 minutes, with a train consisting of only one car and 
engine. Other remarkable runs have been as follows: 
Pennsylvania, 444 miles in 10 hours, without a stop. 
Baltimore and Ohio (Railroad Gazette, June 20, 1884), a 
remarkable run of 463 miles, with a train of five cars, in 








twelve hydraulic presses; four winches, winding engine, 
and gear; hydraulic engine and gear for lifting the, 
viaduct girders ; two multiple drills and several rivetting , 
machines, among which are two large ones for rivetting | 


| the 12-ft. tubes. 


At Inch Garvie.—The iron staging between the piers 


for rivetting the permanent work. 

At North Queensferry.—Timber staging has been placed 
between the main piers for the erection of the horizontal 
tubes and the north cross girder. The appliances for 
lifting the viaduct girders are now in use. 


PERMANENT WORK. 

At South Queensferry.—The two south main piers are 
finished, and the north-east pier is all but completed. 
The temporary work in connection with the tilted caisson 
for the north-west pier is all completed, and by dredging 
away the mud at the south side of the caisson, it is being 


3 in. in this direction, and it is hoped that the caisson will 
be shortly pumped out and floated. Six spans of the 
viaduct girders have been erected and are ready for lift- 


At Inch Garvie.—The bedplates of the north-east and 
north-west main piers have been rivetted up and fixed in 
their final positions. 

The south-east caisson has been sunk to its final level, 
the cutting edge being 54 ft. 9 in. below mean tide level ; 
the air chamber has been filled with concrete and the air- 





11 hours 21 minutes (9 hours 10 minutes running time), or 
504 miles per hour in motion. Six miles in 4 minutes, 26 
miles in 26 minutes, and 27 miles in 28 minutes were 
claimed. The difference in weight of trains makes fait 
comparison impossible, but independent of that considera- 
tion, the West Shore seems to have outdone this and all 
others noted. Among the many records of this kind 
heretofore published, there may easily be some better 
than those noted, but we apprehend none to equal this 
performance, which was in detail as follows, for the whole 
run and for different parts thereof : 








Time. Speed. 
Dis- Hours and Min. | Miles per Hour, 
— | tance. i yay es 
ni Exedg. | Incldg. Exed 
| Exedg. | Incldg. Exedng. 
Total. Stops. | Stops, Stops. 
Whole run, Buffalo to 
Frankfort .. -- | 201.7 4:00 3.23 50.42 59.63 
In Detail : 
Buffalo to Genesse | 
Junction ue 60.9 0:56 0:56 | 65.25 65.25 
Genessee Junction to | 
Newark... oof ‘emee 0:34 | 0:32 | 57.21 60.93 
Newark to Syracuse. . 61.9 0:58 0:55 | 54.94 56.63 
Syracuse to Frankfort 56.4 1:09 0:60 | 49.04 56.4 
Average, excluding | 
junction stops 201.7 3:37 3:23 55.77 | 59.63 
Fastest run: | 
Alabama to Genese | 
Junction .-| 863 | 0:30 | 0:30 | 726 | 72.6 
| | u 
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Only two minutes for each crossing stop are allowed in 
this record, whereas on the Baltimore and Ohio run, 
above noted, three minutes were allowed. . 

In computing this record we have allowed one minute 
lost time extra at two points east of Newark (where the 
time was slowest), where exceptional and temporary causes 
required a slowing up, losing at the very least this amount 
of time, although no claim for such allowance is made by 
our correspondent. Between Buffalo and Newark there 
were two similar causes of delay noted, for which no allow- 
ance was made, as the speed was, even without such 
allowance, so very high. ie two minutes more for 
delay at these points, 201.7 miles were made in 201 
minutes, exclusive of lost time on account of the following 


stops : 


min. 

Three stops for changing, watering, and 
oiling engines wag A age Ss 23 
Five stops at grade crossings (2 min. each) 10 
One partial stop, detained by freight —... 2 

Four partial stops, passing over Wharton 
switches Ba ae ae nas 4 

Total, eight full stops and five partial 
stops ss ree a eal oe 39 


The allowances for these partial stops are certainly ex- 
ceedingly moderate. That about one-sixth of the whole 
running time should have been lost by stops, when every 
possible effort was made to reduce them to the minimum, 
well illustrates the importance of avoiding them for 
making fast time easily. This is still more clearly evident 
in a statement of the whole run, with which we have 
since been favoured by another hand, showing the follow- 
ing record between Kast Buffalo Junction and Weehawken 
(New York) yard : 


h. min. 
492.6 miles in sas ae 2 a 9 23 
Less twenty stops (including six cross- 
ings and five detentions by trains or 
block signals es : ‘i 1 34 


Net running time (83 per cent. of total) 7 49 } 
Average speed in motion ... ... 54.06 miles per hour | 
a including stops .. 45.04 
Taking the run as a whole, the gentlemen who enjoyed 
this ride must have felt that as the West Shore was carry- 
ing them at the low rate of a cent a mile (we infer the) 
fares are not increased on special trains), they were getting 
a good deal for their money. 
The record of the train in detail was as follows : 





Record of Special Train, New York, West Shore, and 
Buffalo Railway, July 9, 1885. 


aw 
Train consisted of : Weight. 
One New York, West Shore, and lb 


| 











Buffalo baggage car... oe 32,000 
One New York, West Shore, and 
3uffalo private car (No. 90) .. 56,000 
One Baltimore and Ohio private 
Car ... = ass aed aos 56,000 } 
Total weight of three cars ... 144,000 | 
Tender, 34,0001b. empty ; 20,0001b. lb. 
load (two-thirds of full load) .. 54,000 
Engine (62,5001b. on four drivers) 94,500 
148,500 
Total weight of train ... 292,500 


Details of Engine, Class B, New York, West Shore, and 
Buffalo Railway. 

Cylinders, 18 in. by 24 in. 

Drivers (four), 68 in. 
; Firebox (inside) 5 ft. 10$in. by 2ft. 10} in, ; 17 square 
eet. 

Tubes, 188, 2in, exterior diameter, 10 ft. 108 in. long. 

Heating surface, exterior tube area, 1084 square feet ; 
total, 1212 square feet. 

Boiler, 56in. average diameter; 17 ft. 6in. extreme 
length. 

Smokebox, extended, 6 ft. 2? in. by 59in. 


Buffalo to Newark, 93.4 Miles. 


Engine No. 45; Fuller, 
Conductor; Ch 


arles Smith, Engineer. 








Differences, 
Station. |Miles. Time. a 
| Miles. Time. 
| am 
Left East Butfalo | 
Junstion .., 38.4 | 10:04 Took train from 
| | Niagara Falls 
| Branch, 
Left Clarence ..| 16.5 | 1€:18 31.1 | 0:14 Slow for double- 
| | track cross-over 
| (no time allow- 
} | ance). 
» Alabama ..| 28.0 | 10:30 11.5 | 0:12 
» Elba ..| 38.5 | 10:39 10.5 | 0:09 
» Bergen 51.8 10:50 13.3 | O:11 
» Chili 60.6 | 10°57 8.8 | 0:07 
», Genesee | | § 11:00 3.7 | 0:03 
Junction ..) 64.3/211:07 | .. | .. | Grade crossing ; 
| | took water. 
» Red Creek  €6.2 | 11:11 1.9 | 0:04 
» Fairport .. 77.0 | 11:23 10.8 0:12 Slow for track cross- 
| over (1 min, al- 
| lowed). 
» Palmyra ..; 88.4 | 11:34 11.4 | 0:11 | 
Arr, Newark ..! 96.8 | 11:41 8.4 | 0:07 Changed engines. 





Engine No, 50. Fuller, Conductor; M. Pierce, Engineer. 











Left Newark 11:50 
4 11:55 .. | 0:05 Held by twofreights 
» Lyons ..101.9 (11 5.9 | (2 min. lost). 
»» Savannah.. 115.2 12:12 | 13.3 | 0:15 
» Jordan .. 130.8 12:30 | 15.6 | 0:18 Slow for double- 
track crossover 
(no allowance). 
{12:48 ad 0:18 
»» Syracuse .. 147.7 (12:55 | 16.9 Stopped for lunch 
| | and water. 
» Syracuse | 
yard .. 148.7 12:57 1.0 | 0:02 Slow through yard 
| and city (1 min. 
| allowed). 
,», Chittenango 162.3 1:12 | 13.6 | 0:15 
», Canastota.. 168.6 1:19 | 6.3 | 0:07 Grade crossing (2 
| min. lost). 
» Vernon .. 179.4 1:32 | 10.8 | 0:13 ; 
»» Clark’s Mills 188.0 1:42 | 9.6 | 0:10 Grade crossing (2 
| min. lost). 
» Utica .. 194.2 1:54 6.2 | 0:12 Two grade cross- 
ings, mile apart 
(4 min. lost). 
», East Utica 196.5 1:57 2.3 | 0:0: 
», West Frank- 
fort .. 201.0 2:00 4.5 | 0:03 
Arr. Frankfort.. 205.1 2:04 4.1 | 0:04 


| 
The 


ades may be taken as practically level, although 
unm 


at undulating. The maximum of the West Shore 
is 20 ft. per mile going east and 30 ft. per mile going west, 
and on the western end of the road these limits are rarely 
approached and only for short distances. 





TAR AND AMMONIA FROM BLAST 
FURNACES. 
The Present Position and Prospects of Processes for the 
Recovery of Tar and Ammonia from Blast Furnaces.* 
By Mr. WiLt1aAM Jones, Langloan Iron Works, N.B. 


THE recovery of tar and ammonia from blast furnaces 
fed with raw coal, has now been brought to a considerable 


| state of perfection by various ironmasters, and I — 
ic 


in the following paper to describe those methods w 
give, or are likely to give, thoroughly satisfactory results. 

I preface my paper with the remark that it is merely 
descriptive. 

In the west of Scotland there occur vast beds of coal, 
known as splint coal, which is, comparatively speaking, 
admirably adapted for blast-furnace purposes, giving a 
good strong coke, capable of withstanding in a high degree 
the crushing effect of the ores, &c. Certain varieties of 
it agglomerate very little during coking, and are remark- 
ably free from decrepitation. 

he {principal localities for furnace splint coal in the 
Clyde basin are: Bothwell and Hamilton district, Airdrie 
and Coatbridge, Quarter, Wishaw, Glasgow, Cambus- 
lang, Rutherglen, Govan, &c. I am indebted to Dr. 
Wallace and Mr. Tatlock for some of the following 
analyses. The analyses of some Scotch steam coals is 
added for the sake of comparison. 


Analyses of Samples of Furnace Coals, é&c. 























Bei 2 #2 | 3% £3 
Sa | 3 a O¢ 88 
ea Be as 2" a —- 
ea 2 Se o = ce 
= oa —3 Sa ue a os 
of =e = "Ss | m= “a es 
oS 45 35 Sue} 88 | ce 
Es | 8 esq s22)| 6° | > 
ae = SCOR 855 S ao 
n S = a = oe—* 
| Carbon . 70.05 7142 | 70.08 | 73.99 | 72.84 | 
| Hydrogen 5.24 04 4.96 5.17 5.23 | 
Oxygen .. 12.08 10.40 8.57 10.52 9.06 | 
Nitrogen... 1.36 1.46 1.39 1.32 1.47 | 151 
Sulphur .. 75 94 78 54 88 
OR Ss. x: 3.80 2.24 5.20 4.10 96 | 
Water 6.72 8.50 9.06 4.36 9.56 | 
100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 
r (Dr Dr Mr. Dr. | 
Analyst .. { Wallace Wallace Tatlock Author Wallace | 
Analyses of Samples of Coal, &c. 
Slamannan | Westrigg Denny Steam 
-—— Steamboat Steam Coal. 
Co Coal.: R. Adie & Sons 
Carbon 81.07 79.55 81.64 
Hydrogen 5.21 5.09 4,99 
Oxygen 5.30; 6.52 6.04 
Nitrogen 1.62 | 1.66 1.35 
Sulphur 42 | 1.02 .69 
Ash .. 4.65 | 4.47 4.01 
Water .. 1.73 | 1.69 1.28 
100 100 100 
Analyst.. .. | Dr. Wallace. | Dr. Wallace. | Dr. Wallace. 
1 





Scotch splint coal contains on an average 40 per cent. 
of total volatile matters, of which 28 to 35 per cent. con- 
sist of tar, gas, &c., and they yield on an average 50 to 55 
per cent. of fixed carbon. 

Bearing in mind the subject under discussion, the point 
that arrests our attention in studying the above analyses, 
is the amount of nitrogen which they contain, the nitrogen 
of the coal being, practically speaking, the source of the 
ammonia existing in furnace gases. The average amount 
of nitrogen in Scotch splint coal I put down at 1.35 per 

* Paper read before the Iron and Stee] Institute at 
Glasgow. 





cent. Now, if in a coal containing 1.35 per cent. of 
nitrogen, all this nitrogen was evolved as ammonia, and 
this again converted into sulphate, it would amount to 
142} lb. of pure sulphate, equal to 152.8 lb. of commercial 
sulphate containing 24 per cent. of real ammonia. 

ent experience has shown that there exists in the 
gases of furnaces fed with raw coal from 25 lb. to 28 lb. of 
ammonia as sulphate; hence in blast-furnace practice 
only from 17 to 20 per cent. of the nitrogen contained in 
the coal is evolved as ammonia. 

Foster (Journ. Chem. Soc., February, 1883) has shown 
that in ordinary destructive distillation, 144 per cent. of 
the nitrogen contained in the coal is evolved as ammonia, 
and it is interesting to compare the two figures. 

The conditions of the distillation, however, are rather 
different in the blast furnace. We have the coal subjected 
in the first instance to a temperature of 600 deg. to 700 
deg. Fahr., and this temperature is a very gradually 
increasing one. Furthermore, the coal is being distilled 
in presence of oxide of iron, and of gases rich in combined 
oxygen. Hence the enormous quantity of liquid products 
obtained from the coal, and the highly oxidised nature of 
the same. 

The question will now often arise with the ironmaster 
using raw coal in his furnaces, as to how much ammonia 
could be recovered from the gases per ton of coal. I con- 
sider the following method gives a very fair criterion as to 
what he may expect to get in actual practice. 

he coal is carefully analysed for nitrogen, the per- 
centage of nitrogen obtained calculated to pounds of sul- 
phate of ammonia per ton, and 16 per cent. of that result 
taken as the amount of pure sulphate of ammonia, which 
may be recovered in actual practice. The result can then 
be calculated to pounds of commercial sulphate, contain- 
~~ hy 244 per cent. of ammonia. 

n the testing of furnace gases for ammonia care should 
be taken that the tests extend over a considerable interval 
of time, so as to get a good average, as the gases vary 
extremely in the amount of ammonia which they contain, 
more especially with regard to the time of charging the 
raw coal and to the mechanical condition of the furnace. 

Taken as a whole, the gases from Scotch blast furnaces 
have the following composition : 


Composition of Gases from Scotch Blast Furnaces. 
Per Cent. by Volume, 
“a 5 to 


Carbonic oxide Pe 25 to 30 
Carbonic acid “ oa “es 3to 8 
Hydrogen... eo saa ae 5to 7 
Marsh gas : = “2 S 2to 4 
Nitrogen ca ee me .. 52t060 


In this neighbourhood, the temperature of the escaping 

gases is from 400 deg. to 650 deg. Fahr., and the volume 

= gas per ton of coal averages 125,000 cubic feet at 60 deg. 
r. 


‘a 

When we consider that this 125,000 cubic feet of gas 
leaves the furnaces at 500 deg. Fahr. when it occupies a 
volume of over 230,000 cubic feet, and that this gaseous 
volume is, still further increased by 300 lb. to 450 lb. 
weight of water per ton of coal in the form of vapour at 
500 deg. Fahr. arising principally from the oxygen in the 
coal, and the water in the materials, and, further, that 
every ton of coal yields from 120 lb. to 220 lb. of tar given 
off at this temperature, partly as vapour, and partly in a 
state of suspension, some idea is gained of the enormous 
gaseous volume per ton of coal issuing from the throat of 
a blast furnace fed with raw coal. 

The gases contain a considerable quantity of dust, 
which it is desirable to get rid of before the actual con- 
densation of the tar and ammonia. 

In the recovery of ammonia from these waste gases, 
experience has shown that an outward pressure should 
always be kept on the gas, as it has been found that a 
suction may not only lead to disastrous explosions, but 
also very much reduces the yield of ammonia per ton of 
coal, owing to the indraught of air and the probable action 
of the free oxygen of the atmosphere at that temperature 
on the ammonia. 

The tar occurring in these gases is washed out with ex- 
treme difficulty, even much more so than with gas works 
tar, owing to its peculiar physical condition and its state 
of dilution in the gases. No amount of cooling and wash- 
ing, pure and simple, is so effective as some form of violent 
mechanical action, such as a dashing with water or other- 
wise. The tar is peculiarly absorptive, being filled, when 
examined carefully, with an immense number of little 
cells of water and gas. 

Among the first to take up the subject of the recovery 
of tar and ammonia from blast furnaces was Mr. William 
Ferrie, of the Monkland Iron Works, but his ideas lay in 
a somewhat different line from what is now generally 
pursued, 

This important problem was taken up in 1879 by Mr. 
John Alexander and Mr. A. K. M‘Cosh of the firm of 
William Baird and Co., and the condensation ideas or 
principles have been handled by them in a most masterly 
fashion. The first large scrubber was erected by them at 
Gartsherrie in 1881, and the seeond in 1883. 

Almost simultaneously the subject was attacked by 
other Scotch ironmasters, notably by the Messrs. Neilson 
of the Summerlee Iron Works, and the Messrs. Addie, of 
Langloan. 

The Messrs. Neilson started with the washing of the hot 
gases with dilute sulphuric acid, and have now erected 
plant on a considerable scale for the carrying out of the 
above principle. 

The Messrs. Addie have carried into successful operation 
the extraction of the ammonia from the hot gases by means 
of sulphurous acid. 

Mention should also be made of the names of Mr. Henry 
Aitken, Mr. J. Chapman, and Mr. Gorman. 

The different principles and methods for the recovery of 
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a and ammonia from blast furnaces may be grouped as 
ollows : 
— Methods depending on the condensation or cooling of 

e gas. 

. a. Alexander and M‘Cosh process, or the Gartsherrie 
process, 

b. Dempster process, 

c. Henderson process. 

II. Methods depending upon the use of acids, without 
the cooling of the gas. 

a. Neilson process, or Summerlee process, 
b. Addie process, or Langloan process. 

The Alexander and M*Cosh Process.—This process de- 
pends upon the condensation or cooling of the gases, and 
the subsequent washing of the cold gases in towers or 
a (Patents Nos. 4117, 1879; 1433, 1880; 3785, 
1881. 

At the Gartsherrie Iron Works, Coatbridge, and the 
Lugar Iron Works and Muirkirk Iron Works, Ayrshire, 
the Messrs. Baird have erected gigantic plant in carrying 
out the above principle. They have, in fact, been the 
pioneers of this industry, and the extraordinary amount of 
courage and ability which they have shown in finally 
carrying things to a complete practical success is worthy 
of the highest admiration. 

Eight furnaces at Gartsherrie are now connected with 
plant for the recovery of bye-products from the gases, 
seven of these being at present in blast. These furnaces 
are about 50 ft. in height, with a 15ft. bosh, and each 
consumes per 24 hours 60 to 65 tons of coal. They are 
fitted with a close top, having four lifting doors. The 
division of these doors and their area approach as near as 
possible the old open top. At each charge the escape 
valve is opened, and the downcomer valveshut. To avoid 
the loss of gas as much as possible, 14 minutes are allowed 
to each charge. 

Doubtless this is a system of charging not altogether 
adapted for furnaces connected with ammonia plant, but 
it is claimed that it conduces to great regularity of driving. 
The splint coal used is brought principally from the Both- 
well district. The process is probably best described by 
following the current of gas from the furnaces. 

The gases of the eight furnaces are collected in a main 
tube at the back, 7 ft. in diameter over all, and this is 
connected to a 9-ft. tube, provided with a dust-box at the 
connection between the two. This 9-ft. tube is set at an 
angle, dipping towards the ammonia works, and the gases, 
on their way to the atmospheric condenser, have a clear 
run of about 300 ft. In this way a considerable quantity 
of dust and pitchy tar is got rid of, and is run off or seraped 
out, according to circumstances, at suitable downcomers 
or boxes. 

The atmospheric condenser is similar to the ordinary 
gas work arrangement. It consists of 200 iron tubes, 24 ft. 
in diameter and 40ft. in height, connected in pairs with a 
junction at the top, and ranged in rows of ten. They are 
divided off from each other by diaphragms in the usual 
way with a 7-in. seal. The whole apparatus stands on 
brick piers, and the condensed products are run off to the 
storage pond by two 7-in. pipes, provided with steam pipes 
to keep the thick tars as fluid as possible. A large valve 
is placed at the entrance to the condenser, and one at the 
other end. The temperature of the gases entering is from 
300 deg. to 400 deg. Fahr., and they leave at 120 deg. 
Fahr. Arrangements are made for the spraying of the 
condenser when necessary. 

The gases now enter the water condenser, consisting of a 
huge rectangular chamber built of boiler plate. It is divided 
into seven chambers by iron diaphragms, open at the top 
and bottom alternately to allow of the passage of the gases 
from one chamber to another. The water condenser is 
45 ft. in length, 18 ft. in breadth, and 45 ft. in height, and 
is filled with 3-in. malleable iron tubes to the number of 
2700. These tubes are ranged in tiers, the joints being at 
the outside. A current of water circulates through these 
tiers of tubes, the water travelling crosswise in an opposite 
direction to the gas, The tiers are connected at the one 
corner to a 12-in. pipe, from which they receive their 
supply of water, and discharge in a similar way at the 
opposite corner. 

I may mention incidentally that the water for the 
ammonia works is raised from a pit shaft in the works, 
by a pump with two 20-in. plungers and a 5-ft. stroke, 
making nine revolutions per minute. 

The total cooling surface in the two condensers pre- 
sented to the gas may be expressed as follows : 

There are 2} square feet of cooling surface to every 1000 
cubic feet of gas entering the apparatus per 24 hours. The 
water condenser stands on brick piers, and any condensed 
products are run aff as before. Altogether about 30 
gallons of water (natural liquor) to the ton of coal are con- 
densed from the gases, but the amount of tar condensed is 
comparatively small. 

The gases, now at a temperature of 60 deg. to 70 deg. 
Fahr., and under a suction of 1? in. of water gauge, enter 
the scrubber, which is 80 ft. high and 25 ft. square, built 
of malleable iron plates 2 in. in thickness. It contains 
twenty-nine perforated diaphragms, set at an angle, these 
diaphragms crossing to within 20 in. of the opposite 
side, and the perforations being ? in. in diameter. The 
scrubber is fitted with explosion doors, a row of these 
being set opposite the end of each plate or diaphragm, 
thus serving for cleaning purposes as well. The doors are 
easily accessible by stairs and decks leading to the top of 
the scrubber. 

For the distribution of the wash-water or liquor at the 
top of the scrubber, the following method is adopted :— 
Along one side of the scrubber is a rectangular box, into 
which the pump discharges the water. A breakwater is 
fitted into this box, to prevent violent surging, and along 
the one side is a series of adjustable slits, about 30 in, 
long and lin. wide. The water passes through these slits, 
on to a number of iron channels filled with perforations, 





These channels, or “‘ rones,” distribute the water over the 
scrubber most completely. It has been found that this 
style of distribution gives capital results, as it com- 
pletely avoids the carrying away of spray by the gas, 
which _was the case when other forms of distributing 
apparatus were adopted. The object in view is plainly 
to avoid too great an ‘“‘atomising,” as it were, of the 
wash-waters, more especially at the point where the 
ases are taken away from the scrubber. The scrubber 
is built over a well or tank, which is 6 ft. deep, 
and capable of holding over 20,000 gallons of water. A 
sliding valve at the bottom of the scrubber is so 
adjusted as to allow of a continual flow of tar, &c., from 
the scrubber. The tar falls into a brick tank, where it is 
separated as much as possible from the liquor. A double- 
acting pump, with two 20-in. plungers and a 5-ft. stroke, 
working at seven revolutions per minute, lifts the water 


from this tank and discharges it through an 18-in. pipe to | 
the top of the scrubber. The gases are taken off at the top | 
of the scrubber by a 5-ft. tube, and travel to a second | 


scrubber similar to the foregoing. 

This second scrubber is 60 ft. high and 20 ft. square. It 
was put up in the earlier experiments, and is now utilised 
in this way. The greater proportion of the tar is caught 


in the first scrubber, but even at the second there is a very | 


considerable amount of tar obtained, showing the great 
difficulty of completely washing the tar out of the gases. 

The liquor in cued scrubber is run back to the first, 
the liquor in the first scrubber being worked up at about 
24 deg. Twaddell. 

The second scrubber is undoubtedly of great value. It 
allows of the liquor in the first scrubber being worked up 
toa much higher specific gravity, and it deprives the 
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ing from one to the other, the last boiler, whic em 
all the fixed ammonia in the liquor, wade 
‘lime boiler ;” but arrangements are made so that the 
contents of any one of them may be treated with a little 
lime for the liberation of the fixed ammonia. ° 
The saturators or cracker boxes are open round iro 
tanks lined with lead weighing 15 lb. to the square foot, 
and six of them standing on a platform. The storage 
vitriol tanks gravitate into the saturators, the vitriol 
being blown up into these tanks from the travelling ta tk 
by means of ee air. oat 
The saturated liquor is run off along a wooden 
the evaporators, which consist of four rectangular iroy 
boxes lined with lead, supported round the sides of which 
isa coil of lead piping, through which steam is passed 
for the evaporation of the liquor. The crystals are 
“fished ” out in the usual way, and thrownon to a drain. 
ing board which runs along the top of the evaporators 
allowed to drain, and carried off to the storehouse, a 
| Seven double-flued boilers supply the ammonia works 
| es oy ‘ 
‘or the working up of the tar, six stills, resembli 
| the old wagon boiler, are in constant epeoniion tae 
| vary in size, but the charge over all is about 10,000 gallons 
| of tar; 100 parts of the “rough” or “green” tar break 
up into 50 to 60 parts of water, 15 to 20 of oil, the 8 
| mainder going to form pitch. The ammoniacal liquor 
from the stills is run back to the stock liquor ponds, To 
prevent the boiling over of the stills, which often happens 
acurrent of air is passed into the still, it being quite 
sufficient that the pipes bringing in the air dip into the 
tar, very little causing sufficient motion of the tar, owing 
to its great fluidity when hot. Thecurrent of air is found 
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Fig .7. 
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PLANT FOR THE ALEXANDER AND M‘COSH PROCESS, 


gases of the last traces of ammonia. Mr. M‘Cosh informs 
me that in the gases leaving the first scrubber there still 
exists ammonia to the extent of 2 1b. of sulphate to the 
ton of coal, or to 125,000 cubic feet of gas leaving the 
scrubber, and in the exit gases of second scrubber there is 
only only from 2 0z. to 3 oz. of ammonia as sulphate per 
ton of coal or per 125,000 cubic feet of gas. This difficulty 
of washing out the ammonia is easily understood when 
we consider that there is only from 5 lb. to 74 lb. of real 
ammonia distributed through roughly 125,000 cubic feet 


of es. 
he gases are drawn through the whole apparatus by 
three sets of Roots’ blowers of a special construction. 
he blowers are elevated considerably above the level. 
They are 6 ft. in diameter, and fitted with blades of the 
best soft Siemens steel, and are coupled direct to a steam 
cylinder, of which there is one to each. In all these pro- 
cesses a system of signalling is arranged between the 
keepers of each furnace and the man in charge of the 
exhauster, fan, or Roots’ blower, as the case may be, so 
that the blower or otherwise can be slackened down when 
the blast is shut off any particular furnace. To keep up 
a regular pressure of gas at the furnaces, the speed of the 
blowers is governed automatically, and they are driven 
at about 100 revolutions per minute. Entering the 
blowers, which are perfectly positive in their action, 
there is a suction on the gas equal to 3in. of water gauge, 
and on the discharge 2 in. 
diately below them, and any liquor spray or tar that may 
collect here is drained off to the tank. The gases are 
then distributed all over the works. 

Large underground tanks of brickwork are provided 
for the storage of tar and liquor, the liquor pond being 
capable of storing 70,000 gallons. 

he ammoniacal liquor is boiled off in six large boilers, 
fired with waste gas, 9 ft. in diameter and 30 ft. long, and 
there is charged into these roughly 7000 gallons of liquor, 
which requires six hours to work off. 
stills are worked in series in the same way as is now 
pursued in some of the Scotch oil works, the liquor flow- 


The discharge tube is imme- | 


hese boilers or | 
| gestions for improvising, if necessary, 
| defence for the colony, 


to be a complete remedy for the boiling over of tars con- 
taining a high percentage of water. As the air passed 
into the still carries off a large quantity of ammonia, it 
is ‘trapped ” with dilute acid before being allowed to 
escape. Tanks capable of holding in all about 300,000 
gallons of creosote oil are placed near the tar works. 
Works on the same style, capable of handling the gases 
of the remaining six furnaces, are being rapidly pushed 
forward, and it is expected that they will be completed 
in about two months, when the gases of four furnaces will 
be immediately turned on. One essential feature of the 
new works consists in the fact that, in the scrubber the 
gases while passing through the lower half are washed 
| with liquor in the usual way, while in the upper half 
| clean water only is used. This is managed by means of 
a deck which does not allow the wash water of the upper 
half to intermix with the liquor or wash water of the 
| lower. 
The make of sulphate of ammonia at Gartsherrie is at 
| the present moment about 30 tons per week, equal to 
| 22 lb. to 23 1b. of sulphate of ammonia to the ton of coal. 
| Mr. M‘Cosh informs me that he expects to bring this up 
| to 251b. of sulphate of ammonia per ton. The make of 
| tar is 40 gallons to the ton of coal, this being equal to 
| 16 gallons of boiled tar to the ton of coal. 


(To be continued.) 


DEFENCES OF New SoutH Wa1kEs.—Immediately after 
the departure of the New South Wales contingent for the 
Soudan, the Colonial Secretary made arrangements for 
securing, as far as posssible, the defences of New South 
Wales. Some 5000 additional rifles have been ordered 
from England, which on their arrival will make up the 
stand of arms in the colony to nearly 15,000. At the 
same time, an order was sent for 2,000,000 rounds of am- 
munition. It is understood that valuable assistance has 
been rendered to the Colonial Government by the admiral 
and officers of the imperial squadron in the way of sug- 
a perfect system of 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
he number of views given in the Specification Drawings is stated 

Th Mach case after the price ; where none are mentioned, the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the pt of a plete epe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent onany of the grounds mentioned in the Act. 


ORDNANCE, FIREARMS, EXPLOSIVES, &c. 


11,673. D. F. Downing, Woolwich. Improvements 
in Cartridges for Ordnance and Small Arms, [id. 
2 Figs.} August 26, 1884.—The cartridges have coned exteriors, 
and are fluted longitudinally or circumferentially to fit the 
chamber of the gun. The explosive is pressed into one solid mass 
in these cases, having one or more longitudinal perforations. (Ac- 
cepted July 31, 1885). 

13,575. T. W.Rammell,London. Improvements in 
Projectiles. [6d. 16 Figs.) October 14, 1884.—The projectile 
is made of less diameter than the gun which is not rifled, pieces of 
metal of the shape of a screw thread being formed on the projec- 
tile for holding itin its place and for imparting to it, during its 
flight through the air, a rotary motion due to the resistance they 
encounter. <A separate piece fitting the bore is employed for trans- 
mitting to the projectile the force of the charge. (Accepted August 
7, 1885). 








13,642. W.H.Maw, London. Mode of Aiming Guns 
by the Aid of Artificial Light, and Means therefor. 
(8d. 6 Figs.) October 15, 1884.—The direction of a gun is indi- 
cated by a beam of light projected from a suitable lamp, which 
may be mounted directly on the gun, or connected to it mechani- 
cally, so as to partake of all its movements. The lamp can be 
arranged in such a manner that any movements of the lamp caus- 
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ing elevations or depressions of the beam of light are, or are not, 
accompanied by corresponding movements of the gun. The 
figure shows the application of this invention to a Nordenfelt 
6-pounder shell gun. The axis of the lamp partakes of all 
movements of the axis of the gun during the operation of training 
and adjusting the elevation, but is unaffected by the recoil of 
the gun when fired. (Accepted August 7, 1885). 


14,140. B. Broncs, Vienna. ufacture of Ex- 
= Compounds, [4d.) October 25, 1884.—In the manu- 
acture of explosive compounds the double salt compounds of 
picrate of sodium, with other picrates, and especially the picrates 
of baryta and lead, are employed. In those compounds mentioned 
highly nitrated naphthalene is used in order to generally increase 
the volume of gas evolved. (Accepted September 8, 1885). 


15,546. G. Quick, Chipping Campden, Gloucester. 
Propelling Composition and Cartridges for Ord- 
nance, [6d. 1 Fig.) November 26, 1884.—The cartridges are 
formed of one or more discs of propelling composition, having a 
central orifice and numerous grooves or channels on the flat sides 
of the said discs. (Accepted August 28, 1885). 


1286. C.D. Abel, London. (W. Lorenz, Carlsruhe, Baden) 
Mechanism for Firing Ordnance. [6d. 18 Figs.) Jan- 
uary 29, 1885.—A firing bolt or pin, urged forward by a spring, is 
provided with inclines or grooves, operating in combination with 
other inclines or grooves on the breech piece of the gun, so that on 
partially rotating the firing bolt this is drawn back first to half- 
cock and then to full-cock, when it is propelled so as to fire the 
charge. (Accepted July 31, 1885). 


7127. J. A. Longridge, London. Construction and 
Manufacture of Ordnance. (6d. 6 Figs.] June 11, 1885.— 
To protect the core of wire guns from abrasion by the gases, and 
to render repairs easy when the rifle grooves are too much worn 
to be renewable, a thin lining of hard steel is introduced, put in 
with a slight amount of shrinkage. In order to equalise the strains 
caused by the firing of a piece of ordnance, the outer portion of 
the jacket is put into a state of initial tension, while the inner 
material is in a state of initial compression. In Fig. 1, AA are the 
trunnions, B the inner and C the outer tube of a built-up gun, H 
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is the barrel of a solid gun, D is a steel ring, screwed upon the 
outer hoops C at E F, and abutting at @ upon the inner hoop B or 
upon the solid gun as shown in the lower half of the figure. 
By screwing up this ring the outer part of the chase C will be put 
into tension and the inner part B into compression between D and 
the trunnions. In order to obviate the possibility of the compres- 
sion of the inner core due to the grip of the outer coils exceeding 





the elastic limit of the material, the core is subjected to a pre- 
liminary compression by coiling on it steel wire under considerable 
tension and creating a permanent set. The limit of elasticity of 
the core is thus extended. In Fig. 2, A is the end of the core, B 
the hoop which supports the wire coil. If A and B were in one 
piece, or if B were shrunk on, dangerous strains would arise both 
from coiling on the wire and from the action of the powder gases, 
the tendency being to shear the core at its junction with the hoop. 
To avoid this the ring B is provided with a square-headed internal 
screw, and A with a similar external screw, the external diameter of 
the former being somewhat greater than the internal diameter of the 
latter, and vice versa, allowance being thus made for the expansion 
and contraction between the two. For the purpose of coiling the 
wire on the gun core, the latter is made to revolve in a machine, 
while, at the same time, it travels re in the requisite 
manner. The tension in the wire is obtained by friction brakes 
and regulated by a dynamometer pulley, as is fully described in 
the published specification. (Accepted August 14, 1885). 


7640. A.J. Boult, London. (W.F. Wolf, Walsrode, and 
M. de Forster, Berlin). Method of Charging Hollow Pro- 
jectiles with Compressed Granular Explosive Sub- 
stances. [4id. 4 Figs.) June 23, 1885.—The projectile charged 
with granular explosive substance is filled up with liquid paraffin 
or other similar substance which congeals quickly and converts the 
whole into a solid body. A priming cartridge is introduced which 
is caused to fire by means of a flame froma fuze. If nitrated cel- 
lulose be used a copper cap is provided. (Accepted August 4, 
1885). 

7786. C. Wells, Plymouth. Method of Trainin 
Ordnance. [6d. 11 Figs.) June 26, 1885.—The horizontal an 
vertical training of a gun is combined, so that the whole operation 
can be performed with one lever. A is the gun which is embraced 
by a ring a, connected with the vertical cylinder B provided with 
piston (and pistonr-od swivelled at e! to the revolving platform D. 
E is the valve chest of the cylinder, f fare the ports, and f? the 
exhaust. A horizontal cylinder H swivels on the platform J, its 
piston-rod K swivelling at L any convenient point off the platform; 


t 








his the valve chcst of the horizontal cylinder. Both valve rods e! 
and A! are ceanected with the training lever G. The cylinders may 
be worked by steam, compressed air, or any other convenient mode. 
It is easily seen, how by moving the lever G, the gun may be raised 
or lowered, and moved horizontally to the right or left. The 
gunner can, with his hand on the lever, follow any curved path, 
and almost keep upwith any capricious motion of the object to be 
hit. Either or both cylinders may be replaced by a set of multiple 
cylinder engines. (Accepted August 7, 1885). 


7945. A. S. Lyman, Brooklyn, New York, U.S.A. 
Cartridges for Small Arms. (6d. 2 Figs.] June 30, 1835. 
—The solid powder cake with the cartridge shell is pierced from 
end to end by a central perforation and protected, so that only 
the surface of the perforation and the front end of the cake are 
exposed to the igniting flame, thereby causing the projectile to 
be started slowly with comparatively little strain upon the walls 


of the gun. (Accepted August 14, 1885). 
7946. A. S. Lyman, Brooklyn, New York, U.S.A. 
Improvements in Cartridges for Ordmance. [6/. 5 


Figs.) June 30, 1885.—The cartridge is constructed so as to 
develop a small initial, but rapidly increasing pressure, so as to 
relieve the walls of the gun from very severe strain often created 
at the moment of ignition. A is the chamber of the gun, Bthe 
breech-block holding the cartridge D in place, and C is a wedge 
for securing the breech-block ; the powder cake is protected by 














the head F ; G are holes running through the powder cake; His 
a firing tube, designed to carry the igniting flame to the front end 
of the cake. The flame first ignites the front end of the powder 
cake and thus flashing back down the perforations, it ignites 
simultaneously the entire surface of all the holes through the cake. 
The initial pressure is comparatively low, but as the burning pro- 
ceeds, the pressure increases, and thus the inertia of the projectile 
is slowly overcome. (Accepted August 7, 1885). 

7989. G. E. Vaughan, London. (The Austrian Small 
Arms Manufacturing Company, Steyr, Austria). Repeating 
or e Rifles. (6d. 11 Figs.) July1, 1885.—This re- 
lates to the construction of rifles below the breech and in front of 
the trigger guard, consisting of a case of a truncated conical 
shape, closed at its rear end by means of a movable cover, and con- 
taining a cartridge feeder working round an axis and actuated bya 
spiral spring. The action of the feeder is controlled by a catch 
fitting into a ratchet wheel attached to the feeder, This catch 
forms one end of a bell-crank lever, which has its other end fitted 
into a groove in the bottom of the breech bolt, and is so arranged, 
that the closing of the breech releases the catch from the ratchet 
wheel attached to the cartridge feeder. The cover is fastened by 
a bayonet socket attachment, and is provided with a lever, by 
means of which the action of the spring may be rendered inopera- 
tive and the rifle used as a single loader. (Accepted August 14, 


8668. H. Schlund, Aston Cross, Birmingham. Im- 
proved Rifle Action. (4d. 8 Figs.) July 17, 1885.—The 
preech chamber is closed by a pivotted falling block, to enable 
the action to be easily taken to pieces, cleaned and fitted together 
again, without the aid of any tool. (Accepted August 18, 1885). 


8693. J. A. Longridge, London. Constructon of 
Ordnance, (6d. 4 Figs.) July 18, 1885.—The object is to so con- 
struct a “wire” gun that the longitudinal strain shall be wholly 
borne by the outside casing or jacket, and no part of it by the 
inner tube orcoil. With this object a clearance is left between the 
coil and the outer jacket sufficient to allow for the expansion of the 
coil under the bursting strain, without transferring the strain to 
the jacket. The breech plug has no connection with the inner 
tube. Asafurther improvement, a material having a very low 





modulus of elasticity is interposed between the inner tube and the 
wire coil, in order to effect a more perfect transmission of the 
bursting strain to the wire coil, and also to relieve the extreme 
strains upon the inner core. (Accepted Auyust 18, 1835). 
9048. T, Beles, Birmingham. _ Breechloading 
earms, (6d. 7 Figs.) July 28, 1885.—This invention refers 
to that class of breechloading firearms known as hammerless drop- 
down guns, in which the gun is automatically cocked by turning 
down the barrels, and consists, firstly, in an arrangement for cock- 
ing the gun by the act of turning down the barrels; secondly, in 
an improved means for preventing the accidental discharge of 
the gun; and thirdly, in replacing the striking hammers by im- 
proved firing pins or needles. (Accepted August 28, 1885). 


VALVES, INDICATORS, &c. 


13,865. A. W. Death, Leicester. Improvements in 
Plug Taps. (6d. 5 Figs.) October 20, 1884.—The passage 
through the plug is made in a diagonal direction c, so that, when 
the plug is turned half way round, the passage will be blocked on 
both the inlet d and outlet ¢ sides. The chance of leakage by the 





eating away orcutting round of the tap body and plug, against 
the passages, is greatly diminished. To still further reduce the risk 
of leakage, annular grooves f may be turned round the plug be- 
tween the inlet and outlet passages, and packing may be intro- 
duced into these grooves. (Accepted July 28, 1885). 


14,854. J. A. Henckles, Solingen, Germany. Im- 
provements in Stop-Cocks. [4d. 3 Figs.) November ll, 
1884.—A groove is formed in the plug of the stop-cock in combina- 
tion with a groove formed in the cock barrel in such a manner 
that upon a full turn of the cock plug in one direction the cock is 
completely shut off, whilst upon a full turn of the cock plug in the 
other direction the cock is only partially shut off. (Accepted Sep- 
tember 8, 1885). 


2244. K. W. Hedges, Westminster. Speed Indica- 
tor. (6d. 4 Figs.) February 18, 1885.—The speed indicator 
consists of a glass tube partly filled with liquid and caused to 
rotate on a vertical axis, the tube having at the top a flat cover to 
arrest the liquid. (Accepted August 14, 1885). 


LUBRICATORS. 


13,514. J.C.Mewburn, London. (H. Carrizre, Wizernes, 
France). Steam Engine Lubricators. [6d. 9 Figs.) Oc- 
tober 13, 1884.—When an ordinary lubricator gets hot and the 
water contained therein enters into active ebullition, the apparatus 
becomes deranged and emptied at once. To obviate this diffi- 
culty is the object of the present arrangement. Water flows 
from the condenser into the bottom of the oil cup and causes a 
rise in the oil, which then passes down a tube within the lubrica- 
tor and is conducted to a sight indicating box which can be 
situated at any convenient point for inspection. The oil thence 
iy on to the parts to be lubricated. (Accepted August 7, 
18385). 

6209. J. T. Hailwood, Rochdale. Improved Sight 
Feed Lubricator. [6d. 5 Figs.) May 21, 1885.—This invention 
relates to the construction and arrangement of lubricator cups of 
that class in which the oil isfed to the engine by displacement 
caused by the condensation of the steam, conducted from the boiler 
space into the oil cup. Steam is admitted through the valve H into 





the oil cup A, and is caused to condense therein, the oil being 
thus elevated and forced through the passage F into the chamber 
C, the outlet being regulated by a valve J. The lubricant is then 
forced through the passage E and nozzle K into the glass tube D, 
and thence through L into the lubricating tube M. (Accepted 
August 28, 1885). 


7925. P.M. Justice, London. (The Peerless Oil Ejector 
Company, Quincy, Illinois, U.S.A.) Improvements in Lu- 
bricators. [6d. 8 Figs.] June 30, 1885.—Steam is introduced 
through the stem B, and rises through the pipe D, in the coil of 


Fig.7. Fig. 2. 





which it condenses ; the water of condensation flows into the cup 
A, where it displaces the oil, which runs off through the stem g 
into thecap G, and drops from the nozzlei through the glass tube, 
flows down through the branch b into the steam passage, and thence 
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to the parts to be lubricated. Part of the steam fromthe pipe D is 
diverged to the cup and equalises the pressure in the passage 
between the oil cup and the glass tube, thereby aiding to keep 
those yes warm and prevent any obstruction in them. (dAc- 
cepted July 31, 1885). 


#9065. R. J. Haddan, London. (WW. H. Oraig, Boston, 
U.S.A.) Steam Engine Lubricators. [6d. 7 Figs.) July 28, 
1885.—The apparatus, which is intended for lubricating at the 
sametime both cylinders of a locomotive, consists of a reservoir A, 
whose interior space is divided into two chambers B and By, sepa- 
rated by a partition C. A vertical column D is arranged, having 
vertical passages m m!, nand n', opening into the pipes F and 
F', which communicate with the valve chests of the engine. L is 
the sight feed, provided with a glass pane c. Steam passes from 





the boiler into the chamber u' by means of a conduit x, and thence 
past the valve w! into the chamber E. It then passes upwards 
through the passages n and n', and into the condenser K. The 
drops of water from the passage e! pass down directly in the rear 
of the glass pane, and thence into the oil reservoir. The oil then 
rises and passes down mand m! into the chamber E, and thence to 
the engine cylinders. M isa drainage cock communicating with 
both the chambers Band B'. (Accepted August 28, 1885). 


LOCK-NUTS, &c. 


13,326. S. T. Croasdell, Workington, Cumb. Im- 
proved Ratchet Locking Nuts. [6d. 6 Figs.) October 
8, 1884.—This nut-is more particularly applicable for use in com- 
bination with a suitable bolt for securing the fishplates on rail- 
ways, so as to avoid any risk of their becoming loose under the 
influence of any vibration. On one end of the nut is formed a disc- 
like flange, provided with serrated teeth working in similar teeth 
upon the fishplate, somewhat in the manner of a ratchet. (Ac- 
cepted August 14, 1885). 


13,581. H. H. Lake,London. (J. P. Ball, VN. M. Bennet, 
and M. E. Bates, Philadelphia, U.S.A.) Improvements in 
Nut Locks. (6d. 5 Figs.) October 14, 1884.—This invention 
comprises a key, which embraces and locks the nut, anda washer, 
having a lip which is bent over the key in such a manner as to 
prevent the vertical and lateral displacement of the same. (Ac- 
cepted August 4, 1885). 


TORPEDOES. 


14,622. A. W. Slater, Blackheath, Kent. Torpedoes. 
{6d. 2 Figs.] November 5, 1884.—The torpedo consists of two or 
more cases, and can be manceuvred in such a manner that the 
part of the torpedo containing the machinery is not blown to pieces 
with the ship it is attacking, but it is steered back to the starting 
point. (Accepted August 21,1885). 


1731. C. Wells, Plymouth. Improvements in Tor- 
pedces to Enable them to Pene'rate Nets, &c, [fd. 
10 Figs.) February 7, 1885.—A number of fixed or movable 
knives are arranged upon the nose of the torpedo. The blades 
may be double, i.e., in the form of shears, which are worked by 
mechanism within the torpedo. (Accepted August 7, 1385). 


5724. A.C. Koerner, Paris. Apparatus for Protect- 
ing Vessels against Torpedoes. (1s. 2d. 41 Figs.] May 
9, 1885.—The vessel to be protected is provided on each of its 
sides with a sheet metal shielding parallel to the said sides, and 
fitted upon special spars. The shield is composed of several 
sections or series of plates separated from one another. The 
entire apparatus can hoisted on board section after section, 
and placed in any suitable part of the vessel. (Sealed September 
4, 1885). 


BELTS, ROPES, &c. 


13,584. G. S. Sapsworth, London. Machine Belt- 
ing, Bands, or Straps. [6d. 13 Figs.) October 14, 1884.— 
The belts are composed of links of wood or compositions of wood 
jointed together. (Accepted September 1, 1885). 


14,409. G. R. Crooke, London. Construction of 
Wire Ropes. (6d. 5 Figs.) October 31, 1884.—Three or more 
wires are placed together longitudinally in the form of a bundle, 
the whole being firmly bound together by a hemp yarn wound 
round each strand inaspiral form. (Accepted August 25, 1885). 


14,823. J. McDougall, Greenwich Park, Kent. 
Driving Belts. (6d. 2 Figs.) November 10, 1884.—The belt 
is made of blocks of wood in combination with strips of metal, 
hinged together, and arranged in rows side by side. (Accepted 
August 24, 1885). 


14,999. W. Gadd, Manchester. Washers and Nuts 
for the Fasteners of Driving Belts. [6d. 8 Figs.) 
November 14, 1884.—In combination with a washer is used a nut 
having a conical barrel and a flange, the barrel portion passing 
thrcugh a hole in the washer, and the flange resting upon the 
washer. (Accepted September 4, 1885). 


7953. J. van Dussen Reed, London. (B. L. Stowe, 
Brooklyn, U.S.A.) Improvements in Belting made of 
Fabric. (6d. 6 Figs.) June 30, 1885.—The belting is made of 
a solid knitted fabric having a selvedge on each edge. Straight 
longitudinal cords or strands are incorporated into such fabric 
during the process of its manufacture. The belt thus knitted may 
be faced or saturated with rubber or oil or other similar material 
for giving it a frictional surface. (Accepted July 31, 1885). 


7954. J. van Dussen Reed, London. (2B. L. Stowe, 
Brooklyn, U.S.A.) Improvements in Belting made of 
Fabric. [6d. 5 Figs.) June 30, 1885.—In combination witha 
fabric belting are secured separate projecting fabric edzes which 
have zig-zag threads to receive the wear. (Accepted July 31, 
1885). 


9074. W. R. Lake, London. (KF. C. Smith, New York, 
U.S.A.) Fasteners or Couplings for Driving Belts. 
[4d. 3 Figs.) July 28, 1885.—The fastener consists of two double 

lates, hinged upon a central rod and rivetted to the ends of the 

elt. (Accepted August 28, 1885). 


MISCELLANEOUS. 


12,960. F.R. Clarke, Reddish, Lanc. Mechanism 
for Actuating Signal Wires. (6d. 2 Figs.) September 30, 
1884.—This invention relates to an arrangement of mechanism for 
actuating signal wires in such a manner as to allow the wires to 
expand and contract according to the variations in temperature. 
(Sealed October 6, 1885). 

13,394. S: Rideal, Manchester. Wheel Tyres. [6d. 
3 Figs.) October 10, 1884.—On the steel tyre are cast claws or 
fingers which project outwardly, and are bent to firmly grip the 
periphery of the wheel when the tyre is brought into position over 


the wheel. (Sealed October 2, 1885). 

13,499. B. F. Cocker and J. Bishop, Sheffield. 
Spiral Springs for Buffers, Drawbars, &c. [6d. 2 
Figs.) October 13 


Y , 1884.—In order to cushion spiral springs, 
india-rubber is introduced between the coils of steel. (Sealed 
October 2, 1885). 


14,376. _R. R. Gubbins, New Cross, Kent. Manufac- 
ture of Wrought-Iron Pulleys. (6d. 8 Figs.) October 30, 
1884.—The parts where the spokes are to be set in the pulley boss 
are cored out, and one end of the spoke is inserted and secured 
through holes on the circumfererence, the cavity in the boss being 
then filled with fusible metal. The outer ends of the spokes are 
fastened to one ther, and toa deep thin ring placed between 
them, and is slightly larger than the inside of the rim of the 
finished pulley. (Accepted August 25, 1885). 


14,377. B. J.B. Mills, London. (C. Diener and C. A. 
Mayrhofer, Vienna). and Record the 
Position of Railway (10d. 21 Figs.) October 30, 
1884.—The — is to provide means by which the — suc- 
cessively reached by all trains on a certain portion of railway is 
continuously indicated by visible signs in the adjacent stations, 
to enable the men in charge to be informed of the position of all 
trains on the lines and prevent collisions by counter orders given 
in time. (Accepted August 28, 1885). 


14,469. J. Wilkes, B ham. Manufacture of 
Fluted Metallic Tubes, (8d. 13 Figs.) November 1, 1884. 
—The fluting is produced by a series of radial tools set in a holder, 
the inner end of each having the figure of the concave part of the 
flute to be produced ; cc are the tools working in slots in the box 
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e, the tube to be fluted being drawn through tae opening f. By ro- 
tating the cam 7 the tools cc are made to simultaneously approach 
the tube, which is drawn through the machine in the ordinary 
way. By alternately opening and closing the fluting tools, any 
Hp ahd pe 2a of the tube may be made cylindrical or fluted. 
(Accepted August7, 1885). 

14,625. J. Stephen and T.Burt, Glasgow. Audible 
Signalling Apparatus. [6d. 7 Figs.) November 5, 1884.— 
The apparatus consists essentially of a stationary cylindrical casing 
and a loose outer rotating cylinder, which is made to produce 
audible signals by the action of compressed air or steam passing 
through lateral ducts in it and in the stationary casing. Steam 








oO 


passes from the inlet valve D, through an annular space a, and 
further through the lateral ducts 6 c formed in the stationary 
casing B and revolving eo C. The steam escaping intermittently 
through the stationary and revolving openings c and }, as they 
open and close by the rotation of the ring B, produces a sound, the 
pitch of which — upon the pressure of steam maintained. 
(Accepted September 11, 1885). 


14,736. J. Riley and W. Crossley, 

peomemente in the Manufacture of and in 

s or Ap atustherefor. (8d. 7 Figs.) Novem- 

ber 8, 1884.—To avoid the loss of time ordinarily spent in cooling 

down steel-making furnaces, and in introducing and melting a 

fresh charge, each furance is charged with ready melted metal. 
(Accepted August 25, 1885), 


14,822. J. Y. Johnson, London. (A. R. Leeds, Hoboken, 
New Jersey, U.S.A.) Purification of Water. (6d. 1 Fig.) 


Glasgow. Im- 
Stee 





November 10, 1884.—In order to purify water it is saturated with 





(Ocr. 16, 1885, 


oxygen by introducing into the water, while it is in motion, air 
oxygen, or ozonised oxygen, also in motion under pressure, 
(Accepted September 8, 1885). ; 


15,072. E. G. Brewer, London. (C. Navarre, Capell 
au-Bois, Belgium). Fire Lighters. [4d. 7 Figs.) hactieee 
15, 1884.—The lighter consists of a kind of agglomerated block 
bored with one or more holes so as to produce a current of air, 
(Sealed February 27, 1885). ? 


15,498. W. S. Laycock, Sheffield. Miners’ 
Lam: (6d. 2 Figs.) November 25, 1884.—Tubes Been 
for the admission and escape of air are fitted with diaphragms of 
wire gauze. The tubes may admit a gaseous mixture into the 
lamp, and this mixture may become ignited inside the lamp, but 
the flame cannot pass down the tubes beyond the diaphragms 
“~~ S85). the danger of explosion is avoided. (Accepted September 


15,690. A. F. Spawn, San Francisco, U.S Han 
Grenades, or Chemical Fire Extinguishin fDevione 
{6d. 7 Fijs.) November 28, 1884.—The grenade yo several 


compartments or s , one of which contains an acid, the other 
an alkali solution, which will produce carbonic acid gas upon 
being brought in contact upon the fracture of the receptacle, 
(Accepted September 8, 1885). 


17,042, G. Hughes, Wolverhampton, Staff. Bushes 
r I for Block and Pulley Sheaves. [67. 
13 Figs.) December 30, 1884.—Adjustable ball bearings are ap- 
plied to metallic pulley sheaves. (Accepted August 18, 1885), 


5138. W. Struthers, Glasgow. Repairin Metallic 

s. (6d. 8 Figs.) April 25, 1885.—The Solane are re- 

paired by casting and securing thereon a new lining or bearing 
surface. (Accepted August 7, 1885). 


6785. W. P. Thompson, London, (F. Cuvelier, Thomery, 
France). Safety Lamp for Mines, [6d. 18 Figs.] June 4, 1885,— 
The bolt of the lamp is d by a flattened elastic manometric 
tube, which is actuated by hydrostatic or pneumatic pressure, or 
by a vacuum in such a manner that the bolt is not removable ex- 
cept by the application of a pressure or vacuum. (Accepted 
August 25, 1885). 


7963, H. H. Lake, London. (Ll. D. Farra and J. C. Huin- 
phreys, U.S.A.) Improvements in Mechanical Move- 
ments. [4d. 4 Fige.] June 30, 1885.—This invention relates to a 
mechanical movement applicable to presses and other machinery, 
where a dwell of a given time is required. The movementis trans- 
mitted by two toothed wheels, a number of consecutive teeth being 
removed from one wheel. When the contact reaches this point, 
the movement of the driven wheel ceases, and it is locked in posi- 
tion by a catch arrangement until at a certain point, it is released 
and again driven round. (Accepled July 31, 1885). 


8821. W. R. Lake, London. (W. H. Tolhurst, U.S.A.) 
mtrifugal Machines. (6d. 5 Figs.) July 21, 1885.—The 
object is to reduce the strain and friction upon the bearings of 
the basket-supporting shaft in a centrifugal machine due to the 
unequal distribution of the load in the basket. The step is free 
to move upon the surface of its supporting base. (Accepted 


August 25, 1885). 

8855. R. Luders, Berlin. Brakes for Revolving 
Shafts Exposed to Axial Pressure. (4d. 2 Figs.) July 
22, 1885.—Loose friction discs are mounted between discs fixed to 
and revolving with the shafts in sucha manner that axial pressure 
is transmitted to the fixed bearing through the whole series of 
discs. The loose discs may be stopped, frictional resistance is pro- 
duced tending to retard the rotation of the shaft. (Accepted 
August 25, 1885). 

9315. E. P. Alexander. (J. 4. Lindgren, La Porte, 
U.S.A.) Fire Extinguishers. (6d. 2 Figs.) August 4, 
1885.—A charge of ammonium gas in liquefied or anti-freezing 
solution serves to generate the pressure for delivering the extin- 
guishing charge on to the fire. (Accepted September 8, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Kine GrorGe’s Sounp.—The Western Australian Go- 
vernment is in correspondence with the various Australian 
colonies on the subject of defensive works at Albany, the 
coaling place for steamers in King George’s Sound, which 
would be liable to attack in the event of war. Admiral 
Tryon reports that the harbour is of great military and 
commercial importance, and in such a defenceless condi- 
tion as to invite attack. He recommends the erection of 
a battery armed with heavy guns at Port King, a double 
line of torpedoes between Port King and Port Pessession, 
and the maintenance of a torpedo boat. 


BRIDGING THE SuSQUEHANNA.—A bridge over the Sus- 
aon river, on the section of the Baltimore and Ohio 

ailroad, from Baltimore to Philadelphia, will be com- 
pleted by November 1. The bridge consists of ten spans 
on high stone piers, and three pieces of viaduct ironwork. 
It is 6315 ft. from end to end, and is 95 ft. above mean 
low tide. The bridge stands on high slender piers of 
granite between 400 ft. and 500 ft. apart, and high enough 
above the river to allow the passage under its iron girders 
of the largest schooner which comes up the river. The 
most difficult matter in connection with the bridge was 
the finding a solid foundation for the piers. Pier No. 2 
over on the Hardford side, had to be built down through 
14 ft. of water and 55 ft. of mud, and pier No. 3 through 
16 ft. of water and nearly 59 ft. of mud. The next pier 
went down 61 ft. below the surface, 32 ft. of mud having 
to be passed before the rock bed wasreached. Pier No. 8, 
over on the Cecil side, had to be sunk 87 ft., and 
No. 9 went down 72 ft., 31 ft. being mud on the river 
bed. The foundations for the piers were made by the 
——- caisson process. Some of the spans of the 
ridge are of remarkable length. There is a through span 
520 ft. long, between piers 4and 5, over the Hardford 
channel, and a deck span of the same length between 
iers 8 and 9 on the Cecil side. The others vary in 
ength. There are but two other through spans 520 ft. 
long in the United States. The cost of the bridge will 
be something under 400,000 dols, 
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WATCHMEN'S TIME REGISTERS. 
THERE is probably no work or duty around valu- 
le buildings that is so perfunctorily performed, 
by such an inefficient class of labour, as that of 
night watchmen. At a time when the chances 
of destructive fires are—so the records of under- 
writers will show— nine times as great as in 
the day, and at the time chosen for the opera- 
tions of the most desperate and skilled class of 
thieves, valuable property is frequently in_ the 
charge of one or more men who are employed for 
that duty because, by reason of age or inaptitude 
for vigorous labour, they can be hired at less wages. 
Too often like the mob pictured by the American 
poet Whittier, they are selected from 


ab 


‘* Sea-worn grandsires, cripple-bound— 
Hulks of old sailors run aground,” 

and like them their resources are well-nigh con- 
fined to 

‘‘ Shake head and fist, and head and cane, 

And crack with curses the hoarse refrain.” 
Fires from spontaneous ignition start so slowly that 
the watchman does not detect the odour until too 
late. On this account it is important to arrange his 
route so that it will be necessary for him to go into 
the open air at least once an hour. Jn order to give 
assurance that such patrols are made systematically 
and honestly, it is necessary to have some check upon 
the work. Elaborate mechanism has to be called 
in to serve the function of custos ipsus custodes. 
Many years ago the pin clock was used, where the 
watchman pulled handles in various portions of a 
mill in a certain order, and within certain times 
during an hour, a corresponding pin in an oritice on 
a wheel among the clockwork being depressed and 
arecord given. This served, even when honestly 
done, to render the watchman an automaton, forcing 
him to make the passage of his routine paramount 
to any work necessary to take care of the pro- 
perty, for if he stopped to attend to leaks of 
steam or water, or investigated a suspicious noise, 
he would lose the record of a whole hour’s work, 
unless each station on the patrol was visited within 
the appointed time and in its proper sequence. As 
a matter of fact, such clocks are readily tampered 
with by any one, and instances have occurred where 
the watchman opened the clock, pushed in the pins 
early in the evening, and after a good night’s sleep 
in the mill, was industriously engaged in cobbling 
or some other trade duringthe day. After the pin 
eleck the portable dial clock came next in vogue, 
and is still in quite general use, notwithstanding the 
ease with which the records can be made at any 
time, by the exercise of a little ingenuity on the 
part of the watchman. False keys are easily 
obtained, the clock opened, and after the perfora- 
tions are nade, the paper dial turned an hour and 
another ‘‘round” recorded. Sometimes the paper 
isremoved and the perforations made with a pin or 
square-pointed awl. Such sophistication of the 
records generally overleaps itself in a manner which 
can be detected by an examination of the cards. 
The watchman changes his keys so rapidly that it 
shows the rounds to be made almost instantaneously, 
or when the perforations are made by hand, it is 
impracticable to make them on the concentric lines 
on the paper dial. 

Fig. 1 represents in full size the dial with record 
of watchman’s work, as shown on one of these port- 
able watches. The circle at the centre indicates a 
small hole punched in the original card, for the 
purpose of filing it away ona spindle for preser- 
vation. In this instance the watchman was allowed 
to rush over his route in 10 to 12 minutes, and rest 
(sleep /) for the remainder of the hour. The 
manager of the mill where this record was made, con- 
sidered his guards worthy of the highest commenda- 
tion, on account of their regularity, little thinking 
that the rapidity of the work showed that the object 
of the watchman evidently was to make a symmetrical 
record, rather than to inspect and guard the mill. 
Any undue regularity of the markings always opens 
them to suspicion. They should be examined and 
signed daily by some person who has charge of 
the records. They are always examined by the 
Inspectors of the insurance companies during their 
visits at the mill, but a person with such slight 
acquaintance with an establishment as may be 
gained during a half or quarter-day’s inspection 
for the underwriters, is always at a disadvantage 
in such matters. The later addition of a blade 
on the cover of such a clock, arranged in such 
a manner that a small nick will be cut on the 





edge of the paper dial whenever the clock is opened 
or shut, seemed for a long time to be a perfect 
check against opening the clock without subsequent 
detection, but in spite of that the feat can be ac- 
complished by a little careful manipulation and 
patience. Itis done by turning the clock face down- 





ward after it is unlocked, and when the cut on the 
dial passes under the knife edge ; the cover will 
then swing open, the record is made for the whole 
night, and the clock shut in the reverse manner 
from that used in opening it. 

Fig. 2 represents the record of a watchman’s 
watch of the later form. In this, cuts in the edge 
indicate the time when the clock was opened and 
a blank paper dial inserted ; the direction of the 
frayed edges at the cut showing whether it was 
the record of opening or shutting the watch. Instead 





of punching holes, which may be imitated easily, 
the paper is indented by a die, in this instance like 
a Maltese cross. The record on this dial indicates 
that the watchman was occupied between each 
station for a time sufficient to make a careful exa- 
mination of each room. 

In a certain mill, it was found that the watchman 
had invented a modification of the clepsydra of 
bygone generations for the purpose of rousing him 
in time to make his hourly circuits. A bucket of 
water hung on the end of a weighted beam kept it 
in balance, but as the water was discharged 
through an orifice the bucket grew lighter, and 
in the course of fifty minutes it swung upwards 
and struck a latch, which in turn permitted a stick 
to fall upon the watchman, who was asleep in a coal 
barrow. He then made his rounds, filled the 
bucket with water, rearranged his device, and went 
to sleep again, confident of being roused at the 
proper time. During the day the apparatus was put 
in a closet, where it was seen by many persons; but 
its use was unsuspected for many months. The use of 
portable recording watches has been supplanted in 
a great measure by watchmen’s electric clocks, which 
cannot be tampered with, and also serve as a stan- 
dard of time, both by the usual clock dial in the 
office, and by the ringing of electric bells in various 
parts of an establishment. This latter device is 
worthy of a passing mention. The dial of the clock 


contains two rows of holes fin. in diameter one 
row being in the line described by the end of the 





minute hand, and the other in the line swept over 
by the end of the hour hand. Metal pins com- 
municating with the wires of electric circuits, are 
inserted into the holes to close the circuits at 
the time that the hands of the clock are over 
the desired positions. In this manner, circuits 
are closed, which ring electric bells in the bell 
towers to signal the ringers for the time of starting 
and stopping work; other bells warn the engi- 
neers or the gatemen’at the water-wheels, to start 
or stop the motive power at the proper time in ad- 
vance of working hours, to allow the mill to be at 
full speed without waste of time. Returning to 
the use of electricity to record the movements of 
the watchmen, the early form used an open circuit 
with simple closing keys in multiple are. A paper 
dial at the clock was attached to a metal disc, which 
turned once in twelve hours, that is in synchronism 
with the hour hand. A pencil attached to the 
armature of an electro-magnet, whose coils were in 
the main circuit, pressed against this paper describing 
a circle, save when the circuit was closed by a 
watchman pressing a station key, then the time of 
the act was recorded by a radial line about } in. in 
length. This was not wholly satisfactory, as the 
location of the several stations was not recorded on 
the dial. The pencil marks on the paper dial would 
be the same, whether the circuit closures were made 
at one or at each of the several stations, although 
the time of circuit closures would be accurately 
recorded, and the watchman’s ignorance of the 
mechanism and its record was relied on to insure 
faithful work. 

Passing by several improvements, the final re- 
sult has led to the production of two types of 
watchmen’s electric clocks; both puncturing the 
paper in a method which records each station and 
the time at which it was visited. In one system there 
is a circuit to each station, and the armature of the 
corresponding electro-magnet carries a needle, which 
perforates the paper whenever the watchman closes 
that circuit. The dial recorded by this system of 
independent circuits resembles that shown in Fig. 
2, except that it is about 1 ft. in diameter, in 
order to accommodate the record of a larger num. 
ber of stations than would be possible on a watch- 
man’s portable clock, and also the scale is larger for 
the sake of clearness. In the other system only one 
circuit is used, and each station contains a circuit 
closer, which consists of a wheel with the proper num- 
ber of teeth. The watchman inserts a key, and by 
one turn winds a coiled spring whose speed of re- 
lease is controlled by an escapement and a pendulum 
about 3in. long. By this simple mechanism the 
work of watchmen is subjected to an espionage 
which is just and vigilant. It is not, in case of 
fire, destroyed, but remains as a witness to the 
extent to which the watchman performed his duty. 
Nor is its record confined to the work of the watch- 
man; when the clerk at the office opens the clock 
door tu change the paper dials, an electric record is 
made on the dial. 

Figs. 3 and 4 illustrate the forms of record made 
with the single circuit system, the original dials 
being 6 in. to 8in. in diameter. The stations are 
numbered according to the teeth on the circuit 
closer, and the dots on the dial represent the cor- 





Fig. 3. 
responding perforations upon the paper. 
1 to 10 are represented by a continuous row of 
many punctures of the paper; but numbers above 
10 are indicated by two groups of perforations on 
the same line, but with a space between them, 


Stations 


thus, .. y would represent station 2 4. 

Fig. 3 represents a dial adapted for one circuit, 
and usually a single watchman. Fig. 4 shows the 
same system with two independent circuits, for two 
watchmen. Sometimes a single clock contains ten 
of these double dials, and thus records the work of 
twenty watchmen. 
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In some cities, the watch clocks are placed in the! Navy ; Louis Duncan, Ph. D., U.S. Navy ; 


W. D. 


oftice of the police or of the district telegraph, with | Marks, Whitney Professor of Dynamic Engineer- 
orders to send help if the watchman delays his| ing, University of Pennsylvania ; and G. M. Ward, 


work. Of two instances where such delays occurred, 





in one the watchman had fallen in a fit, and would 
doubtless have died but for the arrival of attention, 
and in the other he had received a serious injury in 
consequence of a fall on a stairway. 








THE LIFE OF INCANDESCENCE 
LAMPS. 


In calculating the cost of electric lighting by in- | 
candescence lamps, two facts are usually taken for | 


granted. The first is that the lamps will last from | 
1000 to 1200 hours on the average, before they | 
break, and the second, that they will give their full 
light the whole time. The former is no doubt true | 
if the lamps are not driven too hard, that is, if there | 
be no attempt to keep down the working expenses, | 
by getting a large amount of light in relation to the 
current expended, or in other words in relation to 
the cval consumed, and to the size of the plant. 
The second, however, is well known to those in the 
business to be incorrect ; the actual light given out 











by the filament diminishes in course of time, whilea 
greater and greater proportion of it is often lust, by 
the gradual obscuring of the interior of the globe, 
by a layer of finely deposited carbon. If these two 
factors—the loss by overdriving, and by decrease of 
light—were taken into account, a very different 
aspect would be put upon many electric lighting 
schemes, but hitherto it has been difticult to form 
any reliable estimate as to the value to be assigned 
tot hem. With a view to remove, to some ex- 
tent, this uncertainty, and also to obtain a reliable 
comparison as to the practical value of different 
makes of incandescence lamps, the Board of Man- 
agers of the Franklin Institute, of Philadelphia, 
voted, on November 12th of last year, that 3000 
dols. should be placed at the disposal of the Presi- 
dent, to enable him to cause a scheme which had 
been mooted at the Philadelphia Exhibition, for a 
duration test of incandescence lamps, to be carried 
out. The President, therefore, appointed a Com- 
mittee consisting of Messrs. J. B. Murdock, U.S. 


M.D., Photometric Expert of the Philadelphia Gas 
Works. 
This Committee drew up a scheme or code which 


all the parties offering lamps were required to sign | 


|as satisfactory. In this it was provided that each 
company should enter twenty lamps, but should 
supply one hundred, from which the examiners 
| would select tifty. Twenty of these would be used 
|in the preliminary adjustment of the circuit, and 
| then replaced at the beginning of the test by twenty 
similar lamps, until then unused, save for prelimi- 
nary determinations designed to determine the 
spherical intensity of the illumination and the 


Fi 


Records of Averages of 20 Lamps 
Ticrency Test of the Franklin Institute 
| Preliminary to the Duration 
Makers Name———s«&E, 


Edison 


Potential—Volts 929 
709 , 
69.41 
4.48 
15 49 
16. 53 
0.94 
2. 48 


Current-Amperes 

Power — Watts 

Watts per Spherical Candle 
Spherical Intensity Candles 
| Standard Reading 
| Reduction Factor 
Resistance Cold 
| 

| i 

| 

| 

j 


° & 


Scale of Candies 


qe %. 


— [Ocr. 23, 1885, 
Edison Compmy, and a lot of White lamps from 
the Electrical Supply Company. It seems a pity 
that the authorities did not goa step further, and 
| enter the lamps of all the other leading companies 
as, if express permission was not obtained in each 
case, it appears somewhat hard to single out certain 
manufacturers for criticism. 
The test began with the following lamps entered: 


Volts 
20 Weston 1108 j 
20 Edison ©... ae es 94-100- 
10 Woodhouse and Riwson 5D 
10 Stanley-Thompson 95 
10 ” ” tt 


The la‘ter make of lamps were requested to be 
sutered at 15 cavidle-power, and the potentials were 
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| reduction factors. The time occupied in these pre- 
| liminary determinations would be credited to the 
jlamps. The Franklin Institute was to have the 
| right to enter lamps of different kinds for the test, 
/such lamps to be treated in all respects as though 
entered by a competing company. The first three 
lamps of each company which were broken were to 
| be replaced by others for which the preliminary 
/measurements had been made, to be used only in 
case of accidental breakage. The code also detailed 
|the standards to be used, Lord Rayleigh’s ampere 
equivalent of silver being the base. 
| This code was signed in December by Mr. Weston 
and Mr. Upton, on behalf of the United States and 
| the Edison Companies. 
| Bernstein companies declined to enter their lamps. 
|The Franklin Institute entered a lot of Woodhouse 
| and Rawson lamps, obtained from the Van de Poele 
| Company, and also two grades of Stanley-Thompson 
| lamps, made by the Union Switch and Signal Com- 
| pany, of Pittsburg. The President of the Franklin 
Institute subsequently entered, for efticiency mea- 
surements, and for such a test of duration as cir- 
cumstances would permit, a lot of Weston lamps 
| (paper carbon) furnished by Mr. Weston ; a lot of 
Woodhouse and Rawson lamps received from the 


The Brush-Swan and the | 


settled by the Committee as being those which gave 
that illumination. The Weston lamps were those 
| with the sinuous or convoluted tamadine carbon ;* 
| that is, with a filament formed from gun-cotton 
| chemically treated to separate the nitryl from the 
| cellulose. The Edison lamps were of bamboo fibre ; 
the Woodhouse and Rawson lamps had a filament of 
| rectangular section, and were presumably of thin 
| deposited carbon. After the test for duration had 
| continued for five hundred hours, the Franklin 
| Institute entered three new lots of lamps, as already 
| stated. These were: 


10 Weston lamps (paper carbon) 

10 Woodhouse and Rawson lamps a 8 

10 White lamps ___.... es A “a0, (oe 
The tests were of two kinds—the preliminary 
| tests and the duration tests. In the former each 
| lamp was separately tried, so that a complete know- 
ledge might be obtained of its characteristics, the 
|chief point being, of course, the illumination it 
| gave. Upon this a great amount of time and care 
| were spent, because the forms both of the lamps 
| and the filaments were so different, that it was absc- 
| lutely necessary, for the purposes of comparison, to 





* See ENGINEERING, page 168 ante. 
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23, 1885.] 
determine the mean spherical intensity, by measur- 
ing the light in many directions. If the greatest 
horizontal intensity, or even the mean horizontal 
intensity only, had been obtained, it would have 
been in the power of the competitors to say that they 
did not receive credit for the more uniform illumi- 
nation produced by their apparatus than by that of 
their rivals. Sixty-five measurements were made 


was then moved another 45 deg., and the tests re- 
peated and finally a further revolution of 45 deg., and 
a last set of tests was made. This makes a total of | 
60 measurements on each lamp. As the sockets | 
prevented any exit of light from the south pole, the | 
reading at that point was always taken at zero. The | 
measurements were combined as follows : 
The mean of four readings at the north pole 




























circles are drawn with a radius of 16 of the scale of 
the candle-power. The four points on the vertical 
sections marked 90 deg., show the light given off 
from the top of the lamp. The four marked 270 deg. 
show the light from the base, which was taken at 
zero. The Edison lamps (Fig. 2) were taken at 
random out of a lot of 400, and were tested at 5 


| voltshigher than designed, owing to a mistake in the 






















on each lamp, and as the question of spherical in- | of lamp .. Sia), aise eh, ganna: 1 | standard resistance. Two lots of Woodhouse and 
tensity has not received much attention before, we Four measurements on each of the parallels | Rawson lamps were tested, and the results were 
will describe the methods adopted at some length. pF ew 50 des ye amp or 8 generally the same. The first lot were marked 
Each lamp was divided by imaginary lines (see Fig. 1), Fight measurements on each of the parallels 55 wan oe were taken — 35 lamps supplied. 
which for convenience of description may be termed of 30 deg. N. and 30 deg. S. at the inter- The slight irregularities in the curves are due to the 
lines of latitude and longitude, and upon these section of the meridian circles of 0 deg., instability of the spring socket. The second set 
certain points were taken at th2 positions of measure- 45 deg., 90 deg,, and 135deg. .. —... 16 were selected from fifty marked 50 volts and invoiced 
ment. The lamp was placed in a vertical position, bapesct measurements 30 deg. apart on the 2 by the makers as ‘‘20 candle-power, 50 volt” lamps. 
with the plane of the shanks of the carbon at right Ouradewaliie for south pole 1 These were taken after the first lot had behaved 
angles to the photometer bar, and the side nearest | past unsatisfactorily under the duration test, and on 
the bar was marked for future reference. The , Total... 38 being set up at 50 volts were found to give only 12 
SS ey ee 
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top and bottom of the lamp were assumed as the 
north and south poles respectively, and the vertical 
circle at right angles to the plane of the shanks of 
the carbon, as the prime meridian. The lamp after 
being thus adjusted, was first rotated horizontally, 
and thirteen measurements were made in the equator 
at equal angles of 30 deg., the last checking on the 
first. The mean of these measurements gave the 
mean horizontal intensity. Starting again from the 
first position, the lamp was rotated in the plane of 
the meridian, and thirteen measurements were 
made at equal intervals of 30 deg., the last checking 
the first, and making four measurements of the 
point 0 deg. latitude and 0 deg. longitude. The 
mean of these four was called the standard reading. 
This was the point on which the calculations for the 
duration test were based, and its determination was 
most carefully made. The lamp was then moved 
45 deg. horizontally, so that the point opposite the 
photometer was 0 deg. latitude and 45 deg. E. longi- 
tude. It was then rotated vertically and thirteen 
measurements were made at intevals of 30 deg. as 
before, the points being marked in the figure by dots | 
on the circle running through the poles. The lamp | 


The average intensity of the illuminating power at 
these 38 points was taken as the mean spherical 
intensity. This method of obtaining the average 
was checked in another way and found to be prac- 
tically correct, the difference being in favour of the 
lamps. In the duration tests the light was only 
measured at one spot—the standard mentioned 
above—and it was converted by multiplying it by a 
reduction factor obtained by dividing the mean 
spherical intensity by the standard reading. 

For each set of lamps the average results were 


| combined in a series of diagrams, of which we give 


three, Fig. 2 being for the Edison lamps, Fig. 3 
for the Woodhouse and Rawson lamps, and 
Fig. 4 for the Weston lamps. The other makes 
are so little known in thiscountry that they have 
not a very great interest. The diagrams show the 
curves of illumination in five planes passing through 
the centre of the lamp. The first is a horizontal 
plane, the equator ; the others, marked ‘‘ vertical,” 
are vertical planes making angles of 45 deg. apart. 
The black line in each circle shows the plane of the 
shanks of the carbon ; the parallel lines at 0 deg. of 
each circle represent the photometer bar. The 


spherical candles and to have an efficiency of about 
5 watts per candle. It was evident that these lamps 
would have borne a duration test of extreme 
length, and the Committee therefore determined, as 
their resistance was the same as that of the 55 volts 
lamps, to run them at the same electromotive force. 

Of the electrical measurements we need not say 
much, except that they were conducted with great 
care. The potential of the lamps was measured 
by a Wiedemann mirror galvanometer with a 
resistance of 50,000 or 100,000 ohms in circuit, the 
former being used with lamps of 60 volts potential 
and the latter with others. The current was 
determined by a tangent galvanometer, calibrated 
thirty-eight times by the silver voltameter, and 
corrected for all errors. The volt was deter- 
mined by the fall of potential in a given resistance 
due to a known current. A reel of No. 22 German 
silver wire, made by winding the wire on glass rods 
which were let at each end into pieces of black 
walnut, was immersed in turpentine which was 
stirred during the calibration tests to keep it ata 
uniform temperature. The resistance of the reel 
was determined on January 5 at the John Hopkins 
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University, to be 21.089 legal ohms at 15.2C. The 
reel was then placed in turpentine in the Exhibi- 
tion buildings, and remained for three weeks before 
the efficiency measurements began. The turpen- 
tine, however, proved to be impure and attacked 
the metal, and after the efficiency measurements 
the resistance was found to have increased to 21.161 
ohms at 14 deg. C. It was considered that the 
change took place before the measurement and the 
later determination was used in all reductions, the 
orevious calculations being gone through again. 

he preparation of the various instruments, their 
calibration and correction, took a considerable 
time, and were conducted with minute care. 

(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRreEsPONDENT.) 
(Continued from page 371.) 

In the evening of the first day’s meeting the party 
were invited to the Halifax Public Gardens, where 
a special promenade concert, fireworks, &ec., took 
place ; and the occasion was made one of interest to 
the surrounding towns, special trains being run. The 
assemblage was enormous, and the night was fine, 
so we enjoyed ourselves, and had a good opportu- 
nity to study all classes of people, the admittance 
fee of 25 cents for the uninvited, putting the 
entertainment within the reach of the masses. In 
the skating rink there was dancing, music being 
furnished by the band of the 66th P. L. Fusiliers. 
After adjourning from the Gardens your correspon- 
dent fell a victim to the hospitalities of the cele- 
brated Halifax Club, and these extended somewhat 
late into the night, so that the hotel porter had to 
call several times to rouse the slumbering guests, as 
we were expected to be on board by 9.30 a.m.—that 
is local time. Unfortunately Halifax has a local 
time, and denominates our improved methods of 
regulating the solar system, as ‘‘so-called eastern 
standard time of the railways.” Shades of Sanford 
Fleming defend us! ‘‘So called.” Well! the 
writer was ‘‘so called” and “called,” till he was 
completely mixed up with the variety of times 
offered, and eventually with some others, reached 
the wharf nearly an hour too soon. There seemed 
also to be an element of uncertainty about the point 
of embarkation for the Montague Gold Mines, the 
trip of the day. The programme said ‘‘ Take the 
9.30 a.m. ferryboat,” but omitted to state where it 
was to be taken ; in this dilemma the writer applied 
to a sample of a man who was strutting about in 
uniform and carrying a short rifle at a ‘‘trail arms” 
a la néglige ‘‘damfino” manner. We had been told 
the wharf was near the Provincial Building, a 
large structure of several stories, occupying half a 
block and extending from street to street. The 
sentry knew nothing aboutthe wharf, and whenasked 
about the Provincial Building was equally ignorant. 
He was in fact pacing the side walk directly oppo- 
site the building in question. We then applied to 
an intelligent citizen, who proved to be an unre- 
constructed Parnellite with a rich Milesian brogue, 
and he supplied the information that the ferry was 
around the corner and within 500 ft. of the sentry. 
When we expressed surprise at the soldier’s (?) 
ignorance, he replied contemptuously, ‘‘ Fwhat the 
divil do yees expect of him; he’s only hired to 
walk oop and doun the strate and carry that wee 
bit of a popgun.” On arrival at Dartmouth by the 
ferry, numerous vehicles of every sort and pattern 
were found, but none could start till the whole party 
came over, and we had an opportunity to take a 
view of Halifax’s water facilities and general 
appearance till the balance of the party arrived. 


THe Montacve Gotp Mixes. 

The ten miles’ drive to the Montague Mines was 
thoroughly enjoyable although the air was raw and 
the day threatening. The road ran among a chain 
of beautiful lakes for about five miles, and up and 
down hill, crossing the Shubenacadie River, and 
finally striking through a scattering grove of trees 
till Montague was reached. Here a welcome had been 
prepared for the Engineers ; on the summit of the 
hill our national emblem floated from a tall flag- 
staff and we passed under an arch of evergreens 
inscribed with words of welcome. The entire little 

‘mining village was decorated, and the neatness of 
the houses and the general air of cleanliness im- 
pressed the visitors. Everything in the shape of 
machinery was running, and all facilities were 
afforded for a thorough inspection. Some went 


down the ladders, and others examined the stamp 
mill. The processes have been described and are 
of the simplest kind. That a more economical 
method could be employed is certain, and we were 
impressed with the waste of what seemed to be 
valuable mineral. Nothing is sought for but the 
free gold, and it certainly seemed that even all that 
was not obtained, by a considerable percentage. No 
effort is made to separate any other mineral, and 
yet we were assured it could be done with but small 
outlay. The question of economy in extracting, by 
the latest modern appliances, all there is in the 
deposits of the earth, has been so carefully studied 
of late years in the United States and in England, 
that its utter absence at the mines under notice 
rather impressed us, and perhaps unduly, as we 
could not of course be familiar with the exi- 
gences of this case. It was stated, however, by 
the manager that the directors intend to consider 
this problem, as soon as they have satisfied their 
stockholders that they have a good mine, which at 
present they are only developing. After the mine 
inspection the party was taken into a house 
whose rough plank sides were concealed by an 
elaborate draping of flags, our own being promi- 
nent ; here were spread tables of refreshments, but 
hungry as the party was, no one looked so much 
at the viands as at a line of specimens placed in 
pyramids along the centre of the tables. These 
were indeed startling. The free gold appeared 
in quantity mingled with the quartz, and one 
specimen was estimated at over 100 dols. The 
nuggets were said to be worth over 3000 dols. 
Just outside the building was a pyramid of 
similar samples 3 ft. high. We were invited to help 
ourselves, not, however, to the ore. So we accepted 
the invitation as it was tendered, and the building 
soon resounded with jollity. The product of this 
mine is stated to be: 


dols. 

For month ending June 15, 1885 7602.13 

= » ony l7, 1855... 6714.31 

me Es August 13, 1885 ... 5189.30 

For 5} days ,, September 5, 1885 6564.80 
From September 5 to September 18, 

estimated at... ame - nf 7570.00 

33640, 54 


The party now returned to Halifax, and was 
entertained, at least a section of it, by accounts of 
other goldfields which promised equally good re- 
sults ; maps were shown illustrating the lay of the 
land, and on them the probable ore was carefully 
marked. 

Your correspondent being in search of informa- 
tion, propounded a conundrum to an owner as to 
why the money for these enterprises could not be 
obtained readily in the mother country, when all 
the unskilled generals, colonels, and majors of the 
Volunteer United States Army were getting millions 
for wildcat schemes in Colorado, Idaho, &e. He 
ventured also the information that these parties 
were, as a general thing, frauds just in direct ratio 
to their rank. The Nova Scotian shook his head 
sadly, and admitted the truth of the statement, but 
said Nova Scotia gold mines had received a bad 
name in England, because of ‘‘ salted” claims which 
had been marketted, and also because where the 
claims had been legitimate, the English engineers 
sent over had begun operations on so extensive a 
scale as to use up the available capital before any 
profitable result was attained. In view of this, 
perhaps the managers of the mine we visited are 
wiser than they would seem to be, and the apparent 
waste is in reality a wise distribution of their forces. 

In the afternoon we were invited to visit the ad- 
miral’s ship, the Northampton. Thiswas, when built, 
a first-class vessel, but such has been the march of 
improvement that she is ranked as third rate to- 
day. She is, however, armed with the most im- 
proved weapons for her deck service in the shape of 
breechloaders, viz., Nordenfelt and Gardner guns, 
and several rifled breechloading cannon, although 
the gun decks have muzzle-loaders. We were also 
treated to the spectacle of a ‘‘ midshipmite,” who 
was especially polite to the ladies ; he was a cour- 
teous, gentlemanly little chap of thirteen years old, 
and very small in stature—so was Napoleon, by the 
way. 

The following papers were read mostly by title, and 
will appear in the Transactions of the Society : ‘‘The 
Amalgamation of Gold Ores, and the Loss of Gold in 
Chloridising Roasting,” by C. A. Stetefeldt, New 
York ; ‘‘ Steel Castings,” by A. V. Abbott, New 
York ; ‘‘ Lixiviation and Amalgamation Tests,” by 





F. W. Clarke, Boston ; ‘‘ The Specific Gravity of 
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Low Carbon Steels,” by G. S. Miller, Benw 


W. Va. ; ‘‘The Manufacture of Iron in "ag 
by J. H. Bartlett, Montreal; “The Coalfields of 
Cumberland,” by R. G. Leckie; “The Homo. 
geneity of Open Hearth Steel,” by H. H. Camp- 
bell, Sheelton, Pa. ; ‘t Improvements in Ore Crush. 
ing Machinery,” by S. R. Crom, New York - 
“Note on a Self-Dumping Water Tank,” by W. 
Ide Pierce, Tangier ; ‘‘ The Estimation of Manva- 
nese, Carbon, and Phosphorus, in Iron and Steel.” 
by Professor Byran W. Cheevir, Ann Arbor, Mich. - 
E. D. Campbell’s ‘‘ Colorimetric Process for Es. 
timating Phosphorus in Iron and Steel,” by Pro- 
fessor Bryan W. Cheevir, Ann Arbor, Mich. - 
‘‘ The Oil Regions of Pennsylvania and New York.” 
by C. A. Ashburner, Phil., Pa. ; ‘* The Contraction 
of Iron under Sudden Cooling,” by H. M. Howe 
Boston ; ‘* Topographical Models and their Uses ” 
by A. E. Lehman, Phil., Pa. ; ‘‘ The Philosophy of 
Firebrick Hot Blast Stoves,” by Frederick ‘\y. 
Gordon, Piladelphia ; ‘‘ The Wolf Benzine-Burnins 
Safety Lamp,” by E. J. Schmiz, Columbia, $.C,: 
‘Cape Breton Coalfields,” by W. Routledge ; 
‘Geology of Natural Gas,” by C. A. Ashburner, 
Philadelphia ; ‘‘ Basic Refractory Materials,” by 
Professor Thomas Eggleston, New York ; ‘ Notes 
on American Blast Furnaces,” by John Birkenton, 
Philadelphia ; ‘‘ Notes on the Treatment of Gold 
Ores,” by W. Bruckner, of Marysville, Montana ; 
‘*The Blast Furnaces of the North Chicago Rolling 
Mill Company, by Frederick W. Borden, Phila. 
delphia ; ‘‘ A New Method for the Determination 
of Phosphorus,” by J. B. Mackintosh, New York 
City. 
THE Picton COALFIELDs. 


An interesting paper on ‘‘ The Picton Coaltields ” 
was read by the secretary ; it was by Mr. Henry 8. 
Poole, F.G.S., of London. According to this paper 
the field is of considerable interest geologically, 
though some seams are small, yet the main is 38 ft. 
thick. The dip of the strata carries the coal to a 
depth of 3000 ft. or more. Although the area has 
been put at 18,000 square miles, the author thought 
it was less than one-fiftieth of this. The faults so attect 
the quantity that in some districts scarcely 10,000 
tons to the acre were obtained, where the seams 
were called 32 ft. and 38 ft. thick, though the 
writer thought an average of 9 ft. of clear coal was 
about the amount they showed. In some counties, 
Cumberland, for instance, the angle of dip is 
so great as to put the coal beyond the depth of 
profitable mining. In the Picton fields the writer 
traced the progress from a one-horse gin and skip to 
a winding engine. In regard to water Mr. Poole 
alluded to the experiments of the Arcadia Company 
by allowing a barrier of 200 ft. of coal to remain, 
and above it at a vertical depth of 990 ft., they have 
placed a duplex compound engine, which forces water 
to the surface in one column. The changes in coal 
were also noted, where within a mile poor coal be- 
comes of superior quality, and then gradually deterio- 
rates till it ceases to be coal. This liability to change 
coupled with the limited area, has prevented owners 
from sinking deep pits, and led them rather to ex- 
tend their cross slopes, and thus running lift by lift 
they add to the duty of their surface machinery. 
At the Drummond Mine single high and low-pres- 
sure cylinders are coupled in an engine half way 
down the prospective slope, to hoist all the coal and 
deliver to the landing of the surface engines. The 
writer commented on the waste of coal, and on 
some recent accidents, and expressed a hope the 
visitors might make suggestions of value as to venti- 
lation, &c. 

STEEL CasTINGs, 


A paper by A. V. Abbott on ‘‘The Present 
Value of Steel Castings” was read by the author. 
It was a history of his experiments in this line made 
for Messrs. Fairbanks and Co., and the results are 
given in the following Table : 














Tension. 
Ral man ] 
™ Elastic Ulti- Elong:- | Reduc- ’ : 
No. Limit. mate. tion. | tion. Modulus. 
Ib. Ib. per cent. | per cent. 
i 28,923 | 43,631 6.00 0.72 | 25,150,000 
2 25,610 | 36,880 0.40 0.82 24,000,000 
2 25,650 | 42,280 0.80 1.20 21,000,000 
2A 20,000 | 30,920 0.20 a 20,920,000 
3 23,116 | 44,221 6.00 ae 18,000,000 
4 21,395 38,301 10.00 er 23,773,000 
6 31,180 46,156 2.00 | ee 27,600,000 
7 | 35,840 | 56,724 | 10.00 {| 2 07 25,150,000 
9 35,445 52,330 9.00 | 1.47 28,325,000 
9A 38,217 | 63,058 29.88 19.88 
9A | 38,217 | 62,816 | 20.50 18.18 
10 17,522 | 32,151 8,00 3.42 20,000,000 
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Compression. 

1 23,333,000 
: oT 350 | | 30,000,000 
2A 25,140 15,712,000 
3 24,350 19,000,000 
4 26,750 | 20,600,000 
6 29,703 21,000,000 
7 36,110 24,000,000 
9 27,027 | 20,800,000 
10 20,408 el 19,000,000 

Transverse. 
| Def, 

1 | 6,¢00 8,000 | 0.72 20,000,000 
» | 2,500 3,870 | 0.45 19,000,000 
9 2,600 3,950 0.52 19,000,000 
2A | 2,500 3,535 031 | 18,000,000 
3 3,000 4,181 0.88 | 20,830,000 
4 3,750 5,720 0.15 | 20,550,000 
6 4,000 6,259 0.60 20,000,000 
7 4,000 5,480 0.20 | 25,000,000 
9 4.000 6,810 0.21 | 28,000,000 
10 2,500 4,010 0.35 20,000,000 


The author said that the elastic limit was the 
valuable feature of a test, and while usually a 
a definite ratio of the ultimate resistance, varied 
greatly in steel of different compositions, since 
so much depends on the crystallographic arrange- 
ment of the particles. In tension, compression, 
and transverse strains, each piece was sub- 
mitted to regularly increasing loads, as nearly 
1000 ib. per square inch as possible, and the de- 
formation measured to ;a459 in. As long as the in- 
crements of deformation were proportional to the 
increments of stress, the loads were assumed to be 
within the elastic limits, and the point at which 
they became disproportionate was taken as the limit, 
hence the elastic limits given are correct to within 
500 lb. to the square inch. The results of tension and 
compression are reduced to pounds per square inch, 
andelongations and reductions to percent. Allexcept 
those marked A were the same sized bars, and under 
same conditions as to size and the duration of test. 
The tension specimens were 1} in. in diameter and 
10in. long under gauge; compression specimens 
were 2in, square and 2} ft. long under gauge. 
The transverse specimens were 2 in. square and 2 ft. 
long clear span, and were loaded at the centre. The 
results of the transverse tests were reduced to equi- 
valent bars of Lin. square and 1 ft. clear span. The 
modulus in transverse stress was calculated from the 

VU 


\V 3 
formula E Dbh3 


effect of shearing stress, is still within the limits of 
error due to irregularity of rough castings. 2A 
was of superior gun-metal containing wrought iron 
or steel scrap, but in size and method of testing 
it agreed with the other samples. 9 A were 
samples of steel casting furnished to the United 
States Navy Yard for naval construction, and were 
turned from end to end and reduced in the centre 
from 2 in. to a diameter of lin. The author thought 
the net cost of steel castings to be about 15 cents 
per pound on an average. Mr. Collingwood, whose 
able paper on ‘‘ Forestry,” at the Civil Engineers’ 
meeting last summer, was so well received, dis- 
cussed the paper and cited the favourable experience 
of Mr. William Parker, chief engineer of Lloyd’s, 
in regard to steel castings for stern frames, rudders, 
and stern piecesof ships ; he also said that crankshafts 
of 8 tons weight and a gun-carriage of 28 tons had 
been successfully cast, as well as locomotive axles. 
French engineers laid great stress on promptly re- 
moving the casting from the mould and annealing 
and tempering in oil. An unannealed test gave a 
tensile strength of 32 tons and 16 per cent. stretch, 
while after annealing it had 33,'5 tons and 17 per 
cent. stretch, and after tempering in oil 38,5, tons 
and 17 per cent. stretch. In rough bars of 1 in. 
rquare, transverse strains rose from 53,000 Ib. to 
85,000 Ib. per square inch, and to 102,000 Ib. after 
tempering in oil, and after planing, similar bars 
bent from 90 deg. to 100 deg. before breaking. 


which, though neglecting the 


THE PRESIDENT’s ADDREss. 


In the evening the annual address of the Presi- 
dent, Mr. James C. Bayles, editor of the Iron Age, 
was delivered, and as it bears on a most important 
subject, which seems to demand the attention of all 
thoughtful men, viz, the relations of labour and 
capital, we give an abstract of it. 

The speaker dwelt on the foothold gained in the 
United States by socialism, illustrated by the 
Granger movement, advocacy of a postal telegraph, 
the opposition to national banks, outcries against 
land grants and subsidies, the formation of trade 
unions, national labour leagues, anti-monopoly 
leagues, &c. He then called attention to the fact 
that progress had closed many doors to a skilled 











workman, and the high perfection of machinery had 
destroyed the apprentice system ; he thought this 
stimulus of excelling as an apprentice having been 
removed, there was not much likelihood that the 
workman would supplement the deficiencies of his 
education by systematic reading ; that the elemen- 
tary works were rather above him, and the text- 
books of his trade were not easily understood. He 
thought the lavish display of wealth tended to 
make him dissatisfied, and to look to a union with 
equally dissatisfied men against capital as his only 
hope. He thought the situation a grave one, and 
that the hopelessness of the wage earner’s condition 
lay in his ignorance ; to intelligence and education 
belong the ‘‘dignity of labour.” He called the 
attention of the members to their positions as 
officers of an army of workmen, and thought it their 
duty, as well as their privilege, to study political 
economy in its direct bearing on those under their 
charge. He thought trades unions would lose their 
power over men since they tended to an equality on a 
low scale, whenever men above the average were re- 
cognisedand encouraged. We should, he said, only re- 
cognise suchrightsamong thelabourersas enlightened 
self-interest prompts us to concede, but within this 
safe territory are many opportunities for a broad and 
intelligent philanthropy. To the question, ‘‘Am | 
my brother’s keeper?’ each employer must answer, 
‘* Yes!” and the speaker warned his hearers that 
narrow-minded selfishness would serve to make this 
question of relations break into revolutionary forms 
and be ‘‘a consuming fire.’”’ The wholeaddressshowed 
careful thought and much study of the problem pro- 
posed. That it was a question of vital interest to 
all Americans in a country occupied by such a variety 
of people, all knew, and the solemn warnings of the 
speaker, of the dangers of abuse, were received with 
attention and produced the intendedimpression. He 
was thanked by a vote on the conclusion and warmly 
congratulated by his friends. 

This speech closed the business of the con- 
vention ; but Halifax, in the bounty of its 
hospitality, was not through with her guests. 
The reception of the evening at the Provincial 
Building was fitly characterised by a local paper 
as ‘fone of the most enjoyable affairs of the 
kind by which the citizens of Halifax have ever 
entertained any body of guests.’’ The halls were 
tastefully decorated, and the American flag ap- 
peared at the entrance as a souvenir of welcome. 
Major Mackintosh and wife received the visitors 
in a graceful and hearty manner, and the scene on 
entering was most brilliant. The Halifax ladies 
were there in numbers, and were tastefully and 
elegantly dressed. The visitors, however, had a 
number of ladies with them, and patriotism as well as 
the love of truth, so characteristic of our first Presi- 
dent, compels the admission—our ladies made a good 
showing on this occasion. There were a number of 
officers in uniform present, but one of the most 
striking persons the writer met, was the Admiral of 
the English fleet, who looked a typical fighting 
sailor. He was in plain dress, but carried his in- 
signia of rank in his face. The feasting portion 
of this entertainment was in no sense behind the 
brilliant promise of the early evening, and between 
the festal board and the festive people, the Engi- 
neers were very loth to depart. However, the 
necessity of having to start at 7.30 a.m. local time, 
or 6.30 standard time, had its influence, and at mid- 
night we reluctantly parted with our entertainers. 
This local standard and the standard local time 
are a problem your correspondent thought offered 
great possibilities ; if one goes to bed by the one 
and gets up by the other, does not a man lengthen 
out the span of his life? The question became 
however so involved, that it is to be feared life was 
shortened in Halifax, at all events time sped rapidly, 
too much so, and the next morning the party for 
Picton and Cape Breton was indeed a sleepy set. 


Tue DrumMMonpD, ARCADIA, AND ALBION MINEs. 

At Stellarton the party was met by a committee, 
and one section taken to the Drummond Mine 
in a car tastefully trimmed with evergreens, 
while the balance went to the Arcadia Mines. 
In regard to the Drummond Mine, there are 
11 ft. to 13 ft. of coal, and the seams dip 
15 deg. It is worked by slopes 2800 ft. long, with 
lifts every 450 ft., and counterbalance planes every 
700 ft. Ventilation is secured by an exhaust fan 
20 ft. by 7.ft. driven at 52 to 56 revolutions per 
minute. The winding engine hauls 114,000 lb. 
up 1800 ft. in 1 min. 50 sec., and lowers in 1 min. 





8 in., and the other 36 in. ; the vertical lift is 347 ft., 
The Clanny lamp is used, The Drummond Mine 
is the place where a terrible explosion occurred in 
1873, by which sixty-five men and boys were killed, 
and the mine fired. 

At the Arcadia Mines the seam is 10 ft., and the dip 
27 deg.; the slope is 2350 ft., and extreme vertical 
depth is 1300 ft. The lifts are 400 ft., with counter- 
balance planes every 700 ft. The hoisting engine on 
the slope has a 16 in. cylinder with 42 in. stroke, 
and is geared 3.5 to 1. The drum is 9 ft. diameter, 
and the piston speed 1100 per minute. The pumps 
are compound duplex condensing, 12 in. by 24 in.; 
the rams are 5} in.; the length of column 2400 ft., 
and the vertical head 990 ft. The screens are 
double, primary 6 in., secondary } in. ; they make 
five sizes of coal and have shaking revolving screens. 
The visitors were pleased to find that the en- 
gines were built by the Novelty Iron Works of 
New York City, and that the boilers were from 
Babcock and Wilcox, of New York. Even the 
trucks under the cars were made by the Wason Car 
Company, of Springfield, Mass. The party was in 
an eminently amiable though hungry condition, 
and prepared to enjoy the lunch, which was served 
at Stellarton in what had been the carpenters’ 
shop, but was transformed by festooned flags into a 
reception room. Sir George Elliot, of England, 
who owns interests here, presided and did it well. 
He made a speech stating his early beginnings 
in a colliery, and bid us a welcome to the coal 
fields. We had a man for the occasion, Mr. 
Weeks, of the Iron Age, who complimented the 
province, and hoped the happiness of our hosts 
would be as deep as their coal seams. Then every- 
one beamed on every one else, and we adjourned to 
see the second locomotive ever brought into America. 
Now this fact we believed, especially the writer, for 
he has seen seventeen first locomotives, but to 
Stellarton belongs the honour of showing the only 
second one. But Stellarton has more than this, it 
can show the engineer who brought it overand who 
ran it in 1838. His name is Davidson, and a fine- 
looking, well-preserved man he is. The engine is 
a curiosity, and is fired at the opposite end from its 
machinery, thus avoiding any collision between the 
engineer and his fireman. Here too are some of the 
old fish belly rails brought from Newcastle, England, 
16 ft. long and having seventeen chairs, others 
12 ft. long with six chairs; they were laid in 1827. 

The Albion mines were also visited. The top 
seam of coal is 3 ft. 6in., the depth reached is 
1100 ft., and the coal below is 38 ft. In 1880, 
forty-five men were killed by explosion and the 
mine was drowned out. These mines have been 
working since 1827, and below the 38 ft. seam 
there is another of 22 ft. The machinery is massive; 
the hoisting engine has a 38 in. cylinder, 5 ft. 
stroke, and 18 ft. drum. Cornish pumps are used, 
62 in. cylinder and 9 ft. stroke. The beam is 34 ft. 
long and weighs 18 tons. The capacity is 1000 
tons per day ; the ventilation is by furnace and 
fans, the latter 30 ft. in diameter by 10 ft. wide. 
The lamps are those of Mueselerand Clanny. This 
coal cokes well, and 104 beehive ovens 10 ft. in dia- 
meter are in operation The average slope is 22 deg. 

(To be continued.) 








PUMPING MACHINERY AT THE 
INVENTIONS EXHIBITION.—No. IL. 
A VERY capital display of pumps is made by the 

Coalbrookdale Company, Limited, who show three 
different varieties. Foremost among these is the 
‘* positive’? vertical flywheel pump, which is de- 
signed to feed boilers, act as a fire-engine, and 
generally to fulfil all the functions possible to the 
well-known Cameron type of pump. It, however, 
differs from this form of pump very materially. 
The framing is of the steam hammer pattern ; the 
crankshaft is driven by a slotted crosshead, and 
the ram is of the piston and plunger variety, 
giving an equal flow on the up and down strokes. 
As the pump piston rises water flows in through 
the suction valve to its lower side, and at the same 
time the water occupying the annular space above, 
represented by the difference in diameter between 
the plunger and the piston, is delivered into the 
rising main. On the down stroke the water below 
the piston is forced through the delivery valve, one 
half going forward into the main, and the other 
entering the upper part of the pump cylinder. Care 
has been taken in the design to render it available 
in all situations ; there is a suction branch at each 





The mine has three steam pumps, one is 18 in., one 


side of the base; the delivery branch is cast in 
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HOSE COUPLING BY MESSRS, BECK AND CO,, LIMITED. 


front, the steam pipe on the top of the steam chest, 
and an exhaust flange on each side of the cylinder, 
so that all the pipes may be taken in any direction 
desired. The pump is made with the steam cylinder 
from 3 in. to 10 in. in diameter, and at prices from 
151. to 501. 

There is another form of steam pump shown, 
designed for general purposes, in which the valves 
are moved by steam. The main valve is a long 
cylinder working in a corresponding casing. The 
ends of this casing are in connection with the ends of 
the steam cylinder by passages ending in ports over 
which main piston passes, just before it ends its 
stroke. As soon as this occurs the steam which is 
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ROTARY BLOWER BY MESSRS. BECK AND CO., LIMITED, LONDON, 


propelling the piston enters the passage, and gain- 
ing access to the end of the valve pushes it over to 
the other end of its travel. But the communica- 


tion between the cylinder and the valve is not | 


direct, for if it were the steam would act on both 
ends of the valve simultaneously, and there would 
be no effect. Both passages are intercepted by an in- 
termediate piston valve which is in communication 
with the steam and exhaust ports of the main 
cylinder. When steam is admitted the intermediate 
valve is forced to one end of its stroke, blocking 
one of the above-mentioned passages, and cutting 
off communication between the corresponding end 
of the main piston valve and the cylinder. When 





the piston reverses its motion the intermediate valve 
moves over into the opposite position. The Coal- 
brookdale Company also show a pump in which the 
steam is cut off at an intermediate portion of the 
stroke by an independent valve at the entrance to 
the steam chest. 

The Hancock Inspirator Company make a good 
show of their valuable apparatus, which, as most of 
/our readers are aware, is an injector which will 

both lift and force. It lifts water from a depth of 
25 ft. with a comparatively low steam pressure, and 
when in operation neither of the steam inlets re- 
quires to be altered on account of variations of 
| boiler pressure, We illustrated this boiler feeder 
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(For Description, see Page 398.) 
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14-IN. SURVEYING LEVEL, BY THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT SOCIETY. 


at page 349 of our thirty-third volume, but since 
the date of that notice various alterations have been 
made. The valve spindles have been carried through 
both sides of the casing, so that by simply removing 
the lever from one side to the other the same in- 
spirator can be altered from a right-hand to a left- 
hand pattern. The levers are no longer keyed to the 
spindles, but are clamped in place by means of a 
split eye and a screw ; they can be slackened and 
refixed in a moment to adjust the valves. The pins 
at the ends of the levers are also provided with 
guide blocks, and the whole of the mechanical 
details have been overhauled, with the view of eli- 
minating all the small causes of failure which pro- 
duce temporary stoppages. 

Several small pumps are shown by the Richter 
Economiser Company, of Richmond-road, Bradford, 
Yorks. 
pumps, but they form part of a well-designed system 
of using! oil economically. The leading feature in 
this system is the abolition of taps, and of all means 
of pouring the fluid from one vessel to another. 
Every oil receptacle, except the hand cans, is pro- 
vided with a pump, while for wooden casks and the 
like, small rotary bench pumps with flexible hose 
are provided. Thus all loss from leaking cocks, or 
from taps left full open, is avoided, while the smaller 
vessels do not get over-filled. The pump in the 
storeroom reservoir holds a given capacity, and 
one or two strokes represent the supply for each 


There is nothing very remarkable in the | 


operative without measuring, and without peering 
into the can to see if it be full or not. Another 
device for economising both oil and machinery is 
shown by Messrs. Whitley Partners, Hunslet-road, 
Leeds. This is a pump for circulating oil through 
a bearing in a constant stream. The friction ex- 
periments of the Institute of Mechanical Engineers 
have called renewed attention to the great ad- 
vantage of flooding bearings with lubricant, and 
transferring the wear and tear from the metals to 
the molecules of oil, and it is probable that the 
custom of making special apparatus to secure this 
result will become more general. In the pump 
shown by Messrs. Whitley, the return stroke of the 
ram is effected by a spring, so that a simple cam, or 
a vibrating lever alternately pressing on the ram 
and releasing it, is sufficient to put it into action. 
Messrs. John Warner and Sons, of the Crescent 
Foundry, Cripplegate, E.C., show a capital pump- 
ing engine designed primarily for mining, well- 
sinking, and the like, but applicable to many other 
purposes. One of the leading features is the dis- 
charge of the exhaust steam into the suction pipe 
of the pump, thus dispensing with the use of an ex- 
haust steam pipe, a very great advantage in well- 
sinking where the shaft is always much crowded, 


and a great deal of time is lost in making the con- | 


nections every time the pump is lowered. The 
condensing arrangement is exceedingly simple, and, 
as shown on page 396, consists of an annular 


. 











CATHETOMETER, BY THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT SOCIETY, 


space around a nozzle at the’ head of the suction pipe. 
The makers state they obtain a vacuum of 24 in. to 
27 in. in the cylinder by this means, and that the sub- 
stitution of an ordinary exhaust pipe in place of the 
jet reduces the head which the pump can maintain. 
Thus the arrangement is not only a convenience 
but an economy. It does not seem to be exactly 
determined whether the steam is only condensed, or 
whether any part of its energy is utilised in the 
nozzle after the manner of an injector. As the 
steam is admitted the whole length of the piston’s 
stroke it is exhausted at very considerable pressure, 
and thus it is possible that it might aid in raising 
the water into the pump barrel. Whether this be 
so or not, there is at any rate, the gain due to the 
vacuum measured by the length of the suction pipe. 
Referring to the illustrations it will be seen that the 
valves of the steam cylinder are controlled by sub- 
sidiary valves operated by tappets. These tappets 
project through the two cylinder covers, and are 
struck at each end of the stroke by the piston. They 
are connected to a pair of piston valves, which work 
over ports, not shown, in communication with the 
small cylinders at each end of the main steam 
chest. Steam is always passing into these cylinders 


| through leakholes in the pistons, and thus there 


is a constant tendency towards equilibrium. When 
one tappet is struck it connects the corresponding 
cylinder to the exhaust, and thus destroys the 


‘equilibrium ; the steam in the opposite cylinder 
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then expands and forces over the main valve ready 
for the next stroke, the motion taking place slowly 
and without concussion. A lever is provided to 
start the pump in case it should be stopped at mid- 
stroke of the valve. The pump is double-acting, 
and is provided with two air vessels and ample 
waterways. The steam cylinder is 12in. in diameter 
and the pump Gin., the stroke of both being 2 ft. 
It is working at the Exhibition against a pressure of 
250 lb. on the square inch, as shown by the gauge 
on the delivery pipe. These pumps are made in 22 
sizes with steam cylinders varying from 4}in. in 
diameter to 12in., and water cylinders varying from 
2 in. to 10 in., according to the height of the lift, 
and the steam pressure available. These engines 
have been supplied to the Chinese Government and 
to Spanish deep ore sinkings. Besides this Messrs. 
Warner and Co. are makers of boiler feeders, hori- 
zontal pumps, miners’ pumps, centrifugal pumps, 
rock drills, air-compressing machinery, quartz 
crushers, winding engines, and all kinds of mining, 
quarrying, and well-sinking plant. 

Messrs. W. H. Bailey and Co., of Salford, show 
four small pumps suitable for boiler feeding. The 
crankshaft is arranged across the end of the steam 
cylinder, and is driven by a connected rod pivotted 
to a bracket on the ram. Messrs. Bamford and 
Co., of Uttoxeter, show several chain pumps suitable 
for sewage removal and other agricultural opera- 
tions. At the stand of the Metallic Valve Com- 
pany there are to be seen various forms of valves 
constructed by them, all being characterised by the 
feature of having an elastic metal plate in place of 
the ordinary lifting clack or the india-rubber disc. 
These valves are particularly applicable to air 
pumps, and are in extensive use. A rotary engine 
also applicable as a pump, is shown by Messrs. 
Hockey and Co., of Chard, Somerset. It consists 
of a horizontal rotary cylinder from which there 
project four radial floats or pistons. These work 
in a race or channel which is arranged around the 
cylinder. They are alternately pushed out from 
and withdrawn into the cylinder. 

The Westinghouse Brake Company, of Canal- 
road, King’s Cross, exhibit one of their air pumps 
modified to fit it for pumping water. The steam 
cylinder and the method of working the valves* are 
the same as their well-known air pump, the varia- 
tion being in the pump barrel and valves. A very 
neat steam donkey pump is shown by Mr. Henry 
J. Coles, of 89, Summer-street, Southwark. The 
steam cylinder is mounted upon wrought-iron 
pillars, after the manner of a launch engine, and 
the design shows more regard for appearance and 
finish than is customary in boiler feeders. 

Messrs. Beck and Co., Limited, of 130, Great 
Southwark-street, S.E., show a new rotary pump 
and pressure blower, which we illustrate on page 
396. It will be seen to consist of two rotating 
bodies or revolvers, each with a deep groove 
running longitudinally on each side. All the sur- 
faces of these bodies are parts of true circles, and 
consequently it is an easy matter to produce them 
of an exact form, a quality which not only reduces 
the first cost, but also secures good fitting and 
freedom from leakage. Upon each revolver there 
are a pair of radial pistons, one of which is always 
in contact with the outer case, and the other with 
the opposite revolver. The entire arrangement is 
exceedingly simple, and it is claimed for it that it 
gives good results. At the same stand there is to 
be seen a hose coupling in which the union of the 
hose with the stand-pipe can be effected in a moment 
by simply pressing the taper end of the one 
(page 396) into the recess of the other. At the end 
of the mouthpiece of the hose is a collar, which is 
forced through a segmental ring, and up against a 
rubber seat. The segmental ring is formed in three 
parts, which are capable of opening, and are held 
together by a spring. The outside of the stand- 
pipe nozzle is screwed to fit the unions of the fire 
brigade, so that, should external assistance be re- 
quired in extinguishing a fire, either kind of hose 
can be used with equal facility. 





PHYSICAL SCIENCE AT THE INVEN- 
TIONS EXHIBITION.—No. II. 

Tue Cambridge Scientific Instrument Company 
exhibit in the South Central Gallery a rocking 
microtome of which we give an illustration on 
page 397. This is used for cutting thin sec- 
tionsfor microscopical purposes, the objects being 
embedded in paraffin wax. The two uprights 





* See ENGINEERING, vol, xxxvi., page 336, 


|cast on the baseplate, as shown, are provided with 
slots at the top into which the razor, that cuts the 
| sections, is placed, being then clamped by two 
screws with milled heads. The inner face of the 
| slot is so made as to give the razor that inclination 
| which has in practice been found most advantageous. 
|The embedded object is cemented with paraftin 
into a brass tube, which fits tightly on to the end 
|of a cast-iron lever. This tube can be made to 
slide backwards and forwards so as to bring the 
embedded object near to the razor for adjustment. 
The cast-iron lever is pivotted at about 3 in. from 
the end of the tube, and to the other end of the 
lever a cord is attached by which the necessary 
cutting motion is given. The bearings of the trun- 
nions or pivot, on which the lever works, are V- 
shaped grooves forming themselves part of another 
pivotted system. Immediately under them is 
another pair of Y bearings resting on a rod fixed to 
the two standards cast on the baseplate. A hori- 
zontal arm projects from the block in which the two 
setsof Y bearings are, and on theend of this arm 
is a boss witha hole in it, the bearings, arm, and 
boss forming one casting as shown. Through 
the hole in the boss a screw passes freely, 
but the bottom of the boss is turned spheri- 
cally, and fits on to a spherical nut working 
on the screw. The nut is prevented from turning 
when the screw is turned by a pin which passes 
through a slotted hole in the boss, and in this way 
when the screw is turned the arm is raised or 
lowered at its outer end. It will be seen that 
when the end of the lever is raised the object to be 
cut is moved forward in consequence of the top 
V bearings being higher than the lower ones. The 
distance of these two apart is lin. and the distance 
of the screw from the fixed rod is 6}in. The 
thread of the screw is pitched twenty-five turns to 
the inch, so that if one turn be taken the object to 
be cut will be moved forward ;!,; in. The turn- 
ing of the screw is effected by a ratchet movement. 
The lever is moved backwards and forwards between 
two stops, but the amount the wheel is turned is 
varied by an adjustable sector which engages a pin 
fixed to the pawl, preventing the latter from taking 
into the teeth of the wheel. By adjusting the 
position of this sector'the feed can be varied from 
nothing to about nds of aturn. The minimum 
thickness of the sections cut depends on the per- 
fection with which the razor is sharpened ; with a 
good razor it is approximately z;'y5 in. 

The rocking motion of the lever which carries the 
object to be cut is effected by the string, already 
referred to, and which passes under a pulley to give 
it a fair lead, being attached to the working arm of 
the ratchet. When the ratchet is drawn towards 
the operator, supposing the apparatus to be worked 
from the front as shown, the pull of the string 
raises the object clear of the razor, and the object 
is at the same time fed forward by the means de- 
scribed. When the cord is slackened by the ratchet 
lever being moved back, the spiral spring shown 
draws the object across the edge of the razor, and 
the section is made. By an adjustment of the string, 
the motions are timed so that the razor commences 
to cut when the object is still travelling slowly for- 
ward. This produces the most favourable con- 
ditions for causing the sections to adhere to each 
other. Amongst other objects shown by this com- 
pany are a cathetometer, a 14-in. surveying level, 
a sine and tangent galvanometer designed by Pro- 
fessor G. F. Fitzgerald, and a spectrophotometer. 
In the first-named instrument, the cathetometer, 
which is illustrated on page 397, divisions to the 
hundredths of a millimetre can be read by the aid of 
a microscope attached. The instrument is supported 
by a weldless steel tube placed upon a tripod with 
spirit levels and screws for vertical adjustment. 
The telescope is accurately turned on the outside in 
order that a saddle may slide on it. This saddle is 
for the purpose of getting the focus and is con- 
nected with the object-glass by a stud passing 
through a slot in the top of the telescope 
tube. By this arrangement the line collima- 
tion will be parallel to any focus, if it be 
parallel to the geometrical axis of the telescope 
for one focus. The telescope turns and slides on the 
main column by four points, which are adjustable. 
One of these has a milled head, so that the tele- 
scope may be placed absolutely level without 
touching the whole levelling apparatus. The tele- 
scope is held by a cord which passes over a pulley 
and is attached at the other end to a weight sus- 
pended inside the vertical standard. The level ex- 














hibits many of the same characteristics as the 
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: a 
cathetometer. The telescope is mounted on a verti- 
cal column of hard bell-metal and has a bearing on 
it at four points. By the variation of two of the 
points, the adjustment is made. The object glass 
is connected by a stud with a saddle sliding on the 
outside of the tube, as shown in the engraving 
(page 397). The focussing is effected by moving 
this saddle piece backwards and forwards by the 
thumb and finger. The level rests at four points 
on the telescope, and is reversible. The telescope 
can be removed from the vertical column, reversed 
so that the top becomes the bottom, and then re. 


placed. By this means the instrument can be 
adjusted. 
In the sine and tangent galvanometer the 


windings of the coil can be measured in sity 
through glass sides. The position of the needle is 
shown by reflections of a cylindrical scale in 
two rectangular mirrors whose intersection is hori- 
zontal and which are attached to the magnet, 
These mirrors reflect images of opposite sides of the 
scale to a fixed mirror, which reflects them into a 
microscope in which, by means of a micrometer, it 
is possible to read accurately the position of the 
line, which is the same in the two images. This is 
equivalent to reading both ends of a needle and 
corrects inaccuracy in centering. There are also 
other advantages about this instrument; for in- 
stance, when used as a sine galvanometer, only 
one graduated circle is required, and the true 
tangent of the deviation is shown instead of twice 
the deviation, as in ordinary reflecting galyano- 
meters. In the spectrophotometer, by an arrange- 
ment of prisms, lenses, and slits, two adja- 
cent superposed polarised spectra are produced, 
of which a portion of any desired colour lay be 
observed. By rotating the Nicol prisms, which 
produce the polarisation, the brightness of these por- 
tions of the spectra may be varied within any 
desired limits, and thus the intensity of the light 
which has passed through any given absorbing 
media may be directly compared. The apparatus 
can be used for detecting colour blindness, and for 
matching mixed spectral colours with any one colour 
of a pure spectrum. 

In addition to his many contributions to electrical 
science, Mr. Latimer Clark has taken great interest 
in the popularisation of a knowledge of astronomy, 
particularly of that branch of it which relates to 
transit time, and for this purpose he has, in con- 
junction with Mr, Alfred Frost, of 6, Westminster 
Chambers, S.W., devised a transit instrument 
which is within the comprehension of the ordinary 
non-technical mind, and which can be purchased 
for a very moderate sum. By the aid of this 
appliance a country gentleman can each day deter- 
mine the exact time, and rate his watch with as much 
exactitude as if he were living under the shadow 
of the clock tower at Westminster, or within sight 
of the time ball at Greenwich. This knowledge of 
itself is well worth having, as great issues sometimes 
turn upon the punctuality of a minute, and it further 
is of use in stimulating a household to habits of order, 
as it imposes one indisputable standard of time 
upon the whole, and sweeps away the most frequent 
excuse of idleness, that is the difference of the 
clocks. A greater and more useful result which 
attends the possession of such an instrument, is 
the interest and aid it lends to the study of astro- 
nomy. It is impossible for a man to watch each 
evening for the passage of some particular star, 
without feeling a desire to learn something of the 
many heavenly bodies which meet his gaze, and 
of the laws by which their motions are governed. 
The very ease of the operation he daily performs 
leads him onward, for it shows him that a calculation 
hitherto confined to fully equipped observatories, 
can be performed by an intelligent child in an upper 
room with an instrument costing only a few pounds. 

Two forms of the transit instrument are illus- 
trated on page 400, together with a lamp for 
illuminating the cross hairs. In the first example 
a telescope with cross hairs of spider’s web in the 
eye-piece, like a theodolite, is carried in trunnions, 
after the manner of a gun, and is fixed to move in 
a vertical plane. The instrument is placed in the 
meridian, that is, due north and south, and when 
once fixed requires no furtherattention. By means 
of a graduated altitude circle the telescope can be 
pointed at any angle, to find the known position of 
the sun or stars. The base is of cast iron with large 
gun-metal levelling screws. The telescope is 13in. 
in length with an object glass of 1} in. aperture. 
The altitude circle is 4} in. in diameter, with a 
vernier and spirit level reading to single minutes, 
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The instrument is furnished with a diagonal eye- 
jjece with a total reflecting prism and three cross- 
wires with collimating screws. There are two dark 
glasses for observations of the sun, and a 7in. strid- 
ing level of great delicacy. The optical power is 
sutlicient to show the _larger stars. and planets 
in full daylight. In taking a transit it is necessary 
to pick out from the tables some star which 
‘‘souths” or passes the meridian at a convenient 
time: The telescope is then set by the altitude 
circle to the height of the star, and a watch is kept 
until the star passes across the field of view. The 
moment it traverses the centre cross hair the time 
is noted, and when the necessary corrections have 
been made, it is seen by how much the watch or 
clock used in the observation is fast or slow. The 
corrections are very easily obtained, their object 
being to convert the sideral time into Greenwich 
mean time. They can be effected by the aid of the 
‘Nautical Almanac,” or, more readily still, by 
means of a small volume of tables issued annually 
by Mr. Latimer Clark, and containing the time of 
transit of about thirty stars for each evening of the 
year, computed from the ‘* Nautical Almanac,” and 
reduced to Greenwich mean time. Thus the 
necessity for any calculation is entirely obviated, 
and the only arithmetic required is the addition or 
subtraction of a certain constant figure representing 
the difference of the observer’s longitude from 
Greenwich. A knowledge of the names of the stars 
or their positions in the heavens is not called for, as 
if the instrument be set some little time before the 
star should appear, the latter will come into the 
field of view in due course. A larger instrument 
has an 18 in. telescope with 1} in. aperture. 

The second illustration shows an instrument 
adapted for taking observations from a window, and 
is designed for the use of those who do not desire 
extreme accuracy. It is entirely novel in its form 
and construction, and, when carefully fixed, will 
give the time to within one or two seconds in the 
hands of an unpractised observer. 
and optical power are the same as in the ordi- 
nary instrument, and its difference in appearanc? is 
due to the fact that the diagonal eye-piece is dis- 
pensed with, and the prism increased in size and 
placed in the axis, which at this point is enlarged, 
the telescope being bent at right angles. The appa- 


only 7/. 10s. Whichever form of apparatus be 
used, there is employed with it a lamp for illu- 
minating the cross-hairs at night. The lamp is 
also so constructed that it will also at the same 
time throw a beam of light at any angle on to 
a watch or chronometer placed near or held in the 
hand. The instruments are well designed and of 
excellent workmanship, and as they are made in 
considerable numbers, the price is exceedingly 
moderate. Mr. Latimer Clark has published ‘‘ A 
Treatise on the Transit Instrument as applied to 
the Determination of Time,” and a ‘‘ Manual of the 
Transit Instrument,” to which we refer such of our 
readers who wish to pursue the subject further. 

There is exhibited by Lieut.-Col. Cameron, R.A., 
Sheerness, a telescope which has the property of 
allowing two objects at widely different distances to 
be focussed at the same time, and to be viewed 
simultaneously. The instrument includes an object- 
piece and an eye-piece of the usual construction. 
Sehind the object-glass there is a semicircular or 
semi-lens, carried in an independent sliding tube 
within the ordinary or external tube. The inner 
tube has two lugs projecting through a slot in the 
outer tube, and by means of these lugs and a screw, 
the half-lens can be adjusted to any position be- 
tween the object and the eye-glass. If, now, it be 
desired to see two objects at once, the more distant 
one is focussed at the cross-wires in the usual way, 
the rays passing through the half of the object- 
glass which has no lens behind it. Next, the 
nearer object is focussed by moving the semi-lens 
until the rays which pass through the other half of 
the object glass are brought on to the cross-wires, 
and thus two perfectly clear images are produced 
together, and may be viewed at the same time. 
The system may be carried further if desired, and, 
instead of a semi-lens, some other sector of a circle 
may be chosen, the smaller the are the greater 
number of lenses that may be introduced, with a 
corresponding increase in the number of images 
obtainable. 

The two principal applications of this instru- 
ment are for measuring angles, as in a theodolite, 
and for laying guns. In the former case 
the scale and vernier are observed through the 





lower half of the object glass and the semi-lens, 
while the distant point is seen through the upper 
half of the object glass. The angle can thus be 
read without the use of a separate magnifier, for 
the graduated arc, the vernier, the cross-wires, and 
the distant point, are all in the field of view at the 
same time. The nearer object, in this case the 
graduated arc, becomes apparently transparent, 
just as in aiming with a rifle with both eyes open, 
the target is seen through the barrel and sight of 
the gun. In using the telescope for laying cannon, 
the foresight of the gun and the distant object 
aimed at, are seen simultaneously, and as both are 
magnified, great accuracy can be obtained. The 
cross-wires need not be used in this case, except to 
test the adjustment of the telescope with regard to 
the foresight, for the supporting pivot of the tele- 
scope must be so placed that accurate laying will be 
insured if the images of the foresight and the dis- 


of 1873 that I was there, hence at a distance of twelve 
years the events and scenes have lost some of their fresh- 
ness, and my memory may not be quite precise, but I 
never shall forget the astonishment that came over me on 
coming on deck when the good ship Larne arrived off 
La Guaira. There above me rose a mountain called La 
Lilla, right from the shore to an elevation said to be of 
8000 ft. or 9000 ft.; at its base, amidst enormous cactus 
plants, was the small town of La Guaira, and up the 
mountain for some height a number of ruined old 
Spanish forts and batteries on the scorched and cracked 
clay reminded me of the days of Drake and Raleigh, and 
the scenes so graphically described here in Kingsley’s 
‘* Westward Ho!” for this was the redoubtable Spanish 
Main, and as Humboldt says, ‘‘I believe the hottest place 
in the habitable globe.” 

Caracas, it was explained to me, was only six miles or 
so off, and at the back of this mountain and nearly 
3000 ft. above the sea, and my task was to lay out a rail- 
way over the mountain to it—no slight undertaking in a 
temperate zone, but in the tropics, and the westward 
part of them, something serious; and the prickly and 
spiky vegetation which covered the steep slopes, 





tant object are in coincidence anywhere near the 
centre of the field of view. In the same case with 
the telescope there are three discs suggestive of forms 
of foresight that might be used with the telescope, 
the central point of the disc in each case being that 
by which the aim would be directed. As the disc 
and the object are simultaneously focussed upon 
the same part of the retina, the disc attains the 
condition of being transparent, that is, the brain 
finding that it can see at the same time two objects, 
one of which is behind the other, concludes that 
the nearer must be transparent. 

Among the smaller novelties in this section isa 
very handy and ingenious thermometer shown by 


Prince of Wales-road, N.W. 
be carried on the watch chain, or in the pocket, and 


metallic sovereign purses. It consists ofa silver 
case, having at one side a dial face divided into 


centre. 





Its focal length | 


Bourdon gauge. A minute curved tube is filled 
| with a mixture of ethers and alcohols, and hermeti- 
| cally sealed. The slightest alteration of tempera- 
ture causes it to change its form of curvature, and 
| this motion is conveyed by means of a toothed 
| quadrant and a pinion to the axis of the index. 


| The fact that the whole instrument is of metal, and | 
ratus packs into small compass, and its price is| 


that its mass is very small, causes it to respond very 
readily to changes of temperature, while its size and 
handy form renders it very convenient to carry. A 


It has received several medals at the various 
medical congresses which have been held, and is 
largely used by the medical profession. It is evi- 


will also indicate changes in the height of the baro- 
metric column, as the form of the tube depends on 
the difference of pressure within and without it. 


produced by any possible atmospheric disturbance 
are quite imperceptible, and that even when placed 
under an air-pump the index shows no appreciable 
disturbance under a considerable decrease of pres- 
sure. 








ENGINES OF H.M.S. ‘‘SURPRISE” AND 
“* ALACRITY.” 

In our issue of the 9th inst. we published a two- 
page engraving of the twin-screw compound engines 
constructed for Her Majesty's despatch vessels Surprise 
and Alacrity by Palmer’s Shipbuilding and Iron Com- 
pany, Limited, of Jarrow-on-Tyne, and this week we 
give another two-page plate containing two perspective 
views of the same engines. We postpone our descrip- 
tion until the publication of further illustrations. 








THE LA GUAIRA AND CARACAS 
RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Str,—I have been much interested in the account you 
have given of the La Guaira and Caracas Railway, to 
which I may add a few lines if you can spare me a little 
of your valuable space. 

Thad the honour of being the engineer who actually 
first laid out the line itself on the spot, being sent out to 
the Government of Venezuela for and on the recommen- 
dation of the late Robert F. Fairlie, C.E. Mr. Geneste, 
who is named in your article, was recommended by me to 
make the detail surveys on my return, and this he carried 
out under Mr. Fairlie’s directions. 

In a somewhat varied mountain experience of railway 
surveying, including some of the roughest places in the 
Tyrolese Alps, I have never seen anything to exceed the 
difficulties of this Caracas Railway. It was in the autumn 





Mr. M. Immisch, of Electric Works, Ryland-road, | 
It is constructed to | 


resembles in size and appearance the well-known | 


degrees, and provided with a finger pivotted in the | 
The internal parts recall those of the| 


special pattern designed for the use of surgeons has | 
a larger scale, in which fifths of degrees can be read. | 


dent that athermometer constructed on this plan | 


The makers state, however, that the movements | 


| considerably added to the discomfort of the under- 
| taking. 
| However, there was a very fair but steep road which 
| led up to the city, but unfortunately it did not go suffi- 
| ciently near to the route which I found the line must 
| take with a practicable gradient, but, after some explora- 
| tion, I discovered an ancient Spanish pica, as it was 
called, or pathway, cut along the face of the rocks and 
the steep sidelong ground, which was completely over- 
| grown, but which, when cleared of its vegetation, enabled 
| me to get along the steep face of the mountain, at a level 
| which served as a base to work upon. I had a careful 
| traverse made along this path, and along the carretera, 
| or main road, and established a series of bench marks 
| from the sea to the city, and so got a backbone or 
| base-line to start from. Having done this, I had 
| transverse clearings or tracks cut through the jungle up 
or down to points, which I ascertained by levelling would 
approximately suit the gradient. Having fixed a number 
of these points, I had them connected by cutting through 
the bushes, and in process of time got the general 
| direction of the line fixed, near enough for a report, and 
on which acareful survey with cross sections was after- 
wardsmade. The mountain, which in this earthquaky 
and volcanic region was furrowed by numerous ravines 
and gorges, involved the employment of very sharp curves, 
but the worst place of all was at the Bogueron Pass, a 
little above Guaracarombo, where the rocks were well-nigh 
perpendicular, and offered the most appalling site to build 
a railway, which it has ever been my fortune to see, and 
| the execution of a line through such a place reflects great 
credit on those who have subsequently carried it out. 
It was impossible to move a yard without the employment 
of a cutlass; every bush, and even the very trees, were 
armed with spikes and thorns, and there were all kinds of 
stinging, creeping, and flying things besides. Ihave by 
me still the rattle of a rattlesnake, which I keep as a 
memento of the class of opposition I encountered; but 
more formidable than all was the climate, which on the 
lower part of the mountain was very trying ; higher up 
at Caracas it improved much, and is not much hotter than 
| I have felt it in some parts of Italy. 

The route of the line is shown on your map, and from 
that it will be seen that the mountain is passed round by 
a somewhat circuitous route up the ravine I have men- 
| tioned; this involved a length of some 23 miles or so, if I 
| remember right, although the distance as the crow (or as 

I should perhaps say here, condor) flies would be but five 
| or six miles. 

A good many engineers before my time appear to have 
been there, and to have proposed various schemes; and 
| General Guzman Blanco, the President, requested me to 
|examine and survey several places on the coast of the 
| Spanish Main, to see if they offered better points of de- 
| parture. I had a small sloop provided for me by the 

Government, and went about 40 miles along the coast. 
The places I examined and surveyed were as near as I 
can recollect the names, Puerto la Cruz,°Chichirivichy, 
| Chuao-Aricifies, Capo Blanco, and La Guaira itself. And 
my report was in favour of the last, although in some 
respects it is unfavourable, the others offering better 
facilities for the construction of a harbour. 

The sea, in the the absence of even a breeze, is in a con- 
| tinuous movement owing to an incessant heavy ground 
| swell, the cause of which I never could explain, and the 
{landing is always most difficult, owing to the surf 
which breaks in clouds of spray on the rocky base of the 
mountain chain. The depth of water close in shore in 
several of the above places was very great, and the 
places I visited were little better than the buccaneering 
coves, which we read about in old books on the Spanish 
Main. Primeval jungle comes almost to the water’s edge, 
and the sea is infested with large sharks, whose presence 
somewhat disturbed the operations of marine sounding 
and surveying. 

Venezuela gave me the impression of being a land of 
vast natural undeveloped resources ; it has hitherto been 
unfortunate in having been the victim of frequent revolu- 
tions, and the coast has had a bad character for yellow 
fever, but I did not suffer from that, or see anything of it, 
although I had other minor ills, such as sunstroke and 
the “‘callentura,” or sickness caused by heavy rain on 
heated system. 

The trade of Caracas was once mainly in the hands of 
the English ; now, I believe, it is chiefly in the hands of 
Germans, who have the principal shops, and whose 
numerous colonies are found along the coast. 

T am glad that under the stable Government of General 
Guzman the country seems to be progressing, and I have 
no doubt the Caracas Railway will be an important 
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pioneer of progress and civilisation, Al] honour to Mr, 
Livesey, who carried it through. 
T am, Sir, 
Your obedient servant, 
J. W. Grover, M.I.C.E. 
9, Victoria Chambers, Westminster, S.W. 
Oct. 19, 1885. 








MISCELLANEA. 

Tae Baldwin Locomotive Works are building twenty- 
eight new engines for the Missouri Pacific Railroad. 

The Indianapolis Rolling Mill Company are making 
arrangements for laying down a plant for utilising Chapin’s 
penumatic process for making iron. 

A new law instituting reforms in the administration of 
the Russian Navy, together with a modified scheme of 
expenditure for the Admiralty and the War Harbour 
establishments, has been promulgated. 


The American Machinist states that the works of the 
Union Iron and Steel Company, Chicago, will be started 
shortly after an entire reorganisation. They employ 
between 2000 and 3000 men. 


The Times states that it has been notified from the 
Admiralty that the committee appointed some time since 
to consider and report as to the desirability of using steel 
castings in the construction of armoured ships, is dissolved. 


Mr. R. Watson, inspector of shipwrights at Chatham 
Dockyard, has been appointed chief builder at Bombay 
Dockyard. Mr. Watson has been employed for some 
time past in the department of the Council of Construction 
at the Admiralty. 

The rails of the Transcaspian have been laid down as 
far as Bhami, 50 versts beyond Askabad, while the road- 
way has been nearly completed for laying down the rails 
as far as Sarakhs, and a large amount of preliminary work 
has been done in the neighbourhood of Merv. 


Mr. Edward Hayes, engineer and launch builder, Stony 
Stratford, has recently built and delivered six iron and 
steel passenger steamers for India to work on the Irra- 
waddy, one stern-wheeler and five twin-screw steamers ; 
size, 70 ft. long by 14 ft. beam. 


A large meeting of shipowners from Tyne ports and 
Blyth has been held in Newcastle. It was decided to form 
a branch of the association recently established for the 
reform of abuses in charters, and to secure to shipowners 
the benefits of combination with regard to cval charters. 


The Novosti states that it has been decided to construct, 
as speedily as possible, four more steel cruisers for the 
ic fleet, and three large ironclads for the Black Sea 
2t as soon as three ironclads of about 10,000 tons each 
are launched, which are now being built in the dockyards 
of Sebastopol and Nicolaieff. 








The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended October 11, 
amounted, on 15,2174 miles, to 1,261,010/., and for the cor- 
responding period of 1884, on 14,986 miles, to 1,263,7581., 


an increase 0 


of 2748/., or 0.2 per cent. 





2314 miles, or 1.5 per cent., and a decrease | 
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The American Contract Journal states that the export 
of railway locomotives from the United States is nearly 
3,000,000 dols. yearly in value. Of stationary engines, 
rc were exported during the same period, value 171,030 

ols, 


We much regret to announce the death of M. Victor 
Forquenot, the engineer-in-chief of the locomotive and 
rolling stock departments of the Orleans Railway. M. 
Forquenot had been connected with railways for the past 
forty years, and his death causes a prominent gap in the 
ranks of the veteran engineers associated with the rise and 
progress of French railways. 


Very successful experiments have been carried out 
during the last eight months in connecting the Sunk light- 
ship with the shore by telephone. She is moored in ten 
fathoms ten miles from the shore, and conversation could 
be easily carried on in the roughest weather. The cable 
was once broken during a gale, but was repaired within 
twenty-four hours, 


The Times states that two powerful vessels are now 
being constructed at the Elswick Works for the Japanese 
Government. They are called the Naniwa Kan and the 
Takachiho Kan, and both are armed with two 10-in. 
and six 6-in. Krupp guns. No official trial has yet 
taken place, but at the preliminary trial the former 
exhibited a speed of 19 knots an hour. 


With regard to railway building in India, Mr. Leonard, 
United States consul at Calcutta, says in his report :— 
‘* The building of roads is constantly progressing, but not 
rapidly. During the years 1883-4 there were 539 miles of 
new railroad built in India. There are roads proposed, 
which if pushed through rapidly, would greatly stimulate 
wheat production and exportation ; but work has not yet 
begun on them, and may not be for some years to come.” 


Messrs. F. Bellville and Co. have received an order 
from the French Admiralty for the supply of boilers of 
2100 horse-power, constructed on their inexplosible 
tubulous system, to the cruiser Rigault de Genioully. 
Many of our readers will remember that an explosion of 
the ordinary cylindrical boilers previously fitted to this 
vessel took place on November 19th last during the voyage 
out to Formosa. 

The following are the details of locomotives exported 
from the United States during the fiscal year 1883-84 
as taken from Bradstreet’s: Argentine Republic, 65; 
United States of Columbia and Panama, 49; Mexico, 
34; Brazil, 32; Canada, 27; Chili, 19; Australia, 14; 
Central America, 13; Cuba, 14; Spain, 6; San Domingo, 
3; Sweden, 3; Venezuela, 2; and England, 1. Altogether 
Australia has taken 115 American engines and Brazil 200. 


Some New York capitalists are reported to have formed 
a syndicate for carrying out an extensive system of rail- 
way construction in China, under concessions which the 
Government of that country will be asked to grant. The 
last Pacific mail steamer from San Francisco carried 
General Wilson, the agent of the syndicate, who will offer 
terms for the concessions. Certain English and German 
firms are reported to be also competing. 


Another large heavily armed composite gun-vessel will 





INVENTIONS EXHIBITION, 


She will be of the 
same general type as the Swallow, will have a dis- 
placement of 1040 tons, and will be fitted with engines 
of 1000 horse-power. She will be armed with eight 5-in, 
steel breechloading guns mounted on the Vavasseur 
system, together with Gardner and Nordenfelt machine- 
guns and torpedoes. The new vessel will have an esti- 
mated speed of fourteen knots. She will be unarmoured, 
but will be protected by a steel deck running the entire 
length of the ship. 


shortly be commenced at Sheerness. 


To put iron and steel manufacturers and engineers in a 
position to benefit by the introduction of the sixpenny 
telegram, the Simplex Code Company, of 47, Fleet-street, 
London, has published a code mounted on millboard, and 
designed to be hung upon the wall. It contains 243 
words corresponding to as many sentences relating to 
quotations, replies to quotations, delivery, answers re- 
garding delivery, payment, specification of iron and steel 
plates, quality and tests, quantities, specification of angles, 
iron and steel tank plates, &c., rails, pig iron, offer of 
orders, galvanised: sheets, acceptance of orders, miscel- 
laneous, old material. Although this code will not 
answer all purposes, yet it will often assist in shortening 
« telegram, and its small cost (3s. by post) should insure 
its wide circulation. 


The Arctic steamer Alert has returned to Halifax from 
Hudson Bay with the observation party who have spent 
fifteen months there testing the practicability of that 
route for navigation from the Canadian North-West to 
Europe. The result of the observations shows that the 
average temperature is not so low as was expected, nor 80 
low as the average winter temperature in the North-West. 
The lowest monthly average was 30 deg. below zero. The 
ice observations show that the Hudson Straits and Bay 
are navigable by properly built and equipped vessels for 
from three to four months—from July to October. The 
movements of the ice vary, and vessels must keep in open 
water wherever there is a sound, or where the ice is thin- 
nest. While this report is somewhat favourable, doubts 
are expressed in Canada whether the Hudson Bay route 
can ever be made practicable. 


A Times correspondent writes :—‘‘It is well known 
that the effect of the numerous artesian wells sunk in the 
metropolis is causing a gradual lowering of the chalk 
springs ; this is now steadily going on at the rate of about 
18in. per annum. The depression in central districts 
has reducel the head of the chalk springs to more than 
80 ft. below Ordnance datum line; it would, however, 
appear that great as this cone of depression has already 
become, the outlying portions of the chalk formation have 
as yet not been affected to any perceptible extent. In 
confirmation of this view it may be mentioned that last 
week an artesian well was completed at Yewsley, near 
West Drayton, by Messrs. Le Grand and Sutcliffe, of 
London, where immediately upon the chalk being struck 
at 152 ft. the water rose to over 8 feet above the surface, 
and continues to overflow with increased force. The level 
of the ground at the site of this well is about 100 ft. above 
Ordnance datum, thus demonstrating a difference of 
nearly 200 ft. in the levels of the chalk springs between 
this spot and the centre of London, the distance from 
Yewsley being 15 miles.” 
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yesterday week, showing an increase for the week of 2208 
tons. 

The Locomotive Trade.—It is reported that the Clyde 
Locomotive Company, Limited, have just taken their first 
contract, which is an order for engines for the Highland 
Railway Company. In the adjoining establishment of 
Messrs. Neilson and Co., Hyde-park Locomotive Works, 
there is a considerable amount of activity. Amongst 
the shipments of machinery, &c., from Glasgow re- 
ported last week, there were no fewer than ten loco- 
motive engines and tenders, eight for Bombay and two for 
Adelaide, their total value being 26,000/. 

Edinburgh International Industrial Exhibition.—This 
undertaking is making capital progress. At a meeting 
of the Glasgow and Western Committee which was 
held last week, and was addressed by a deputation 
from Edinburgh, it was stated that the guarantee fund 
had reached 30,000/., and it has since been increased 
to about 82,000/., Lord Roseberry being a guarantor to 
the amount of 1000/7. The ground in the West Meadows, 
which is to be the site of the Exhibition, has been taken 
possession of, and still further progress has been made. 
forms of tender for the erection of the buildings were 
issued last week, and at a meeting of the Building and 
Construction Committee, held in Edinburgh yesterday 
afternoon, the estimates on which Messrs. Burnet and 
Lindsay had based their cost were carefully considered, 
with the result that they instructed them to accept the 
offers of Messrs. Arrol Brothers, Germiston Iron Works, 
Glasgow, for the steelwork of the permanent building ; 
Messrs. Robert Shillinglaw and Son, Edinburgh, for the 
mason, brick, and timber work of the permanent build- 
ing; and Messrs. William Beattie and Son, Edinburgh, 
for the whole of the temporary buildings. The whole 
estimates amount to about 22,000/. Messrs. Robey and 
Company, Lincoln, have offered to provide the motive 
power for the electric lighting of the Exhibition. 

Contracts for Granolithic Pavement.—Messrs. Stuart and 
Co., Granolithic Manufacturers, Edinburgh, have recently 
entered into extensive paving contracts with several cor- 
porations and companies, including Liverpool, Maidstone, 
New York, Clifton, Niagara Falls, U.S.A.; Holloway 
College, London ; Clyde Trust, Glasgow; London and 
North-Western Railway, and Caledonian Railway. It is 
estimated that the work contracted for will involve the 
covering of a total area of 1,116,760 superficial feet, repre- 
senting about 31,250 tons of materials, and employment to 
about 2000 men, 


The Late Mr, Walter Macfarlane.—The death has just 
been announced of Mr. Walter Macfarlane, an eminent 
and much-esteemed citizen of Glasgow. In connection 
with ‘‘ Macfarlane’s Castings” for sanitary and archi- 
tectural purposes he had for many years enjoyed a world- 
wide reputation. 

Inspection of the Tay Bridge. —Sir James Falshaw, 
chairman of the North British Railway Company, and 
Mr. Carswell, engineer to the company, made an in- 
spection of the Tay Bridge works last Saturday. On 
their arrival at Dundee they were met by Mr. Arrol, the 
contractor, in one of whose steam launches they were 
taken out to the works in the middle of the river. The 
visit lasted several hours, Sir James and Mr, Carswell 
making a very minute examination of the whole of the 
operations, The sinking of the piers, the most difficult 
and tedious part of the undertaking, is now within 
measurable distance of completion, and at the present 
rate of progress the whole of the cylinders will be sunk in 
the course of six or seven months, unless the weather 
during the winter and spring should prove exceptionally 
severe, Ten pairs of cylinders in the centre of the river 
have to be sunk, and two at the north end of the gap, 
Two large pontoons are employed for the construction of 
the large piers, and a amaller pontoon, whichthas been 
undergoing an overhaul at the south side, ia expected to 
be ready this week to begin the work of sinking the 
smaller piers at the north end of the gap, 


The Tilted Caiason at the Forth Bridge, The ‘tilted 
caisson,” which during the past nine months has so often 
afforded the subject of newspaper paragraphs, waa on 
Monday successfully raised and floated into position, 
under the personal superintendence of the engineers, Sir 
John Fowler and Mr, Bb. Baker, The method adopted to 
raise the caisson, which weighs no less than 3000 tons, 
was to entirely encase it in a great ‘‘tubbing” of timber, 
strongly strutted to resist the pressure of the water. By 
continually pumping out inside the caisson and dredging 
around it, the huge mass was gradually righted, and on 
Monday was floated and hauled into its original position, 

30th contractors and engineers are thus relieved of a con- 
stant source of anxiety, as the operations were not only 
tedious but critical. 


Important Shipbuilding Contract.—Messrs. Caird and 
Co., Greenock, have just contracted to build for the Indian 
Government a large troopship—a five-decker of about 
5000 tons. She is to be built of steel, and is to be sup- 
plied with triple-expansion engines of 1500 horse-power 
indicated. 

NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was larger than it had been for several weeks 
past, but the actual amount of business transacted was 
only small, The market was decidedly weaker. No. 3 
Cleveland pig was offered at 32s. per ton f.o.b. Tees. 
The opinion generally expressed is that the prospects for 
the coming winter are poor, and especially is this so with 
regard to shipbuilding and the steel rail trade. These 
industries are the most important in the North of Eng- 
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land now, and it is not likely that there will be any 
revival in the prices of pig iron until more orders shall 
have been secured for ships and steel rails. The stormy 
weather of the past week has very materially interfered 
with exports from Middlesbrough. Up to date there 
have been shipped 48,500 tons as compared with 53,800 
tons at the same time last month. Hematite pig iron is 
steady at 42s. 6d. per ton for Nos. 1, 2, and 8 f.o.b. 
west coast ports. The iron rail mills continue badly off 
for work, and even those now in operation are with difti- 
culty kept going and only about half the plant is in use. 
Ship plates are quoted 4/. 15s. per ton and angles 4/. 10s. 
less 24 per cent. at works; but for good and prompt 
specifications less money would be accepted. 


The Blastfurnacemen and their Wages.—On Tuesday a 
meeting of the delegates of the Blastfurnacemen’s Asso- 
ciation for Clevelandand the Northof England, washeld in 
the Odd Fellows’ Hall, Middlesbrough. The whole question 
as to the renewal of the sliding scale for the regulation 
of their wages was fully discussed, and it was decided to 
forward to the Ironmasters’ Association a letter stating 
that the men could not renew the sliding scale, except on 
lines indicated by them at their meeting on Monday the 
10th of August last, which was to the effect that there 
should be a tonnage rate or a bonus rate, so that in future 
men’s work might not be continuallyincreased without they 
got extra pay for it. The letter added that if the employers 
would not agree to this proposal, the men would submit 
the whole question to arbitration. The Cleveland Iron- 
masters’ Association will meet for the purpose of con- 
sidering this letter without delay. 

Engineering and Shipbuilding.—The engineering esta- 
blishments are not quite so full of work as they were some 
time ago, and fresh orders come slowly to hand. Com- 
plaints are general as to the continued low prices. In 
shipbuilding there is a complete dearth of contracts. The 
vessels now on the stocks in the Tyne, Wear, and Tees, 
are rapidly being finished, and there are no new orders 
worth recording. It is not expected that there will be 
anything like improvement in the shipbuilding trade until 
the spring of next year. 


The Steel Trade.—The steel trade continues in an un- 
satisfactory condition, but some of the establishments are 
busy. Messrs. John Spencer and Sons, of Newburn-on- 
Tyne, are carrying out some of the newest developments 
in the steel trade. They are making the castings for the 
cruisers which are at present being built by the Palmer 
Shipbuilding and Iron Company at Jarrow. These cast- 
ings include stems, stern-posts, and shaft brackets, some 
of which weigh as much as 10 tons each. Messrs. Spencer 
are also making the heavy steel castings for Palmer’s new 
steel rolling mills. The steel armour plates for the 
turrets of the Italia are also being made at Newburn. 

The Coal and Coke Trades.—The fuel trade remains 
steady, but prices are low, coke being especially cheap. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Advance of Colliers’ Wages Refused in Yorkshire.—At a 
meeting of the Committee of the South Yorkshire Coal- 
owners’ Association, a communication has been considered 
from Mr, Benjamin Pickard, on behalf of the miners, 
asking for an advance of 15 per cent. in wages. It was 
resolved that an intimation be forwarded to Mr, Pickard 
to the effect that there was no present indication of such 
an improvement in the state of trade as would justify the 
increase asked for, and that no useful purpose would be 
served by calling together the coalowners to receive a 
deputation, 





Derbyshire Miners and the Wayes Question, —A largely 
attended conference of the miners of Derbyshire has been 
held at Chesterfield for the purpose of further considering 
the wages question, It was reported that application had 
been made to many of the colliery proprietors in Derby 
shire for an advance of 15 per cent,, and that in each in- 
atance the application had been refused, It was there 
upon resolved that the demand should be persisted in, 
It was also agreed that in the event of an ultimate refusal 
of the advance, the whole of the pits in Derbyshire should 
be ‘set down,” if other districts adopted a similar course, 
40 that the strike might be made general throughout the 
country, and it was arranged that notices should be 
given in so as to expire on tho first making-up day in 
November, 


The Silkstone Seam in South Yorkshire. —The Womb 
well Main Colliery Company are at present engaged in 
sinking to the Silkstone seam of coal which underlies the 
Barnsley bed. The experiment is watched with consider- 
able interest, cranth as it is the first attempt to test 
the Silkstone seam on the other side of the throw, 
which exists not far away. The Barnsley bed at the 
Wombwell main is worked at a depth of 225 yards, and 
the Lidgett seam, which has recently been sunk to, was 
found of good quality, and about 2 ft. 4 in. thick, at a 
depth of 260 yards. It is expected that the Silkstone bed 
will be found at a depth of about 600 yards, and should 
it be proved of good quality and thickness, it will 
guarantee the future of South Yorkshire for a very long 
time to come, as the seam underlies the Barnsley bed in 
most parts of the coalfield, and is the finest possible house 
coal. 


The New Water Supply at Scarborough.—The water 
supply at Scarborough has just been considerably aug- 
mented by the erection of new works at Irton, a village a 
few miles from the town. These, it is estimated, will 
yield 1,080,000 gallons per day, making together with the 
existing supply from Cayton Bay and Osgodrey a total of 
2,580,000 gallons per day, which may be assumed as the 
lowest supply, as it was taken in August after two very 








dry years. The consumption during August was 31,000,000 


gallons, equal to 1,000,000 gallons per day, or 28 gallon 
per head. The analysis of the new supply showed it ra 
be free from suspended matter, well aérated, and wha 
heated to 100 deg. Fahrenheit, free from smell. It Pag 
water -of great organic purity, and_ thoroughly well 
adapted both for drinking and domestic purposes, being 
considerably purer than the London water supplies and 
those of most of the large towns. ame 





NOTES FROM THE SOUTH-WEST. 
Ynysybwl.—A short time since Mr. Beith, contractor, 
struck a fine seam of coal in shafts which he is sinking in 
the Ynysybwl Valley for Messrs. D. Davies and Co 
This seam was found to be 6 ft. 9in. of solid coal, The 


entrance into the seam having been arched, Mr, seith 
and his brother proceeded to sink still deeper. After 


delving a depth of seventeen yards lower, another seam 
6 ft. 6 in. thick was struck. This seam is also of the 
hardest quality, and it is being arched over. When this 
is done sinking will be resumed, and it is anticipated 
that the 9 ft. seam will be struck at a depth of thirty or 
forty yards lower. 

Barry Railway.—Mr. J. Mackay is preparing to com. 
mence the construction of this line. Plant and imple- 
ments for the work are arriving at Treforest. On Monday 
Mr. Beith, contractor, Ynysybwl, met Mr. Mackay at 
Treforest, whence they proceeded to examine the route of 
the tunnel from Crawshay’s Craig to Gellzwion Valley, a 
distance of 1300 yards. ‘ 

Another New Welsh Railway.—Constructive operations 
have just been commenced in connection with a new line 
from Penarth to Barry. The pegging commenced last 
week, and considerable progress has been made with it, 

Pacific Steam Navigation Company.—The Pacific Steam 
Navigation Company’s contract for its next year’s coal 
requirements at Cardiffand Newport, has just been taken 
exclusively by Mr. 5. James for the Marquis of Bute’s 
Bute-Merthyr collieries. Twelve months since Mr. James 
obtained the same company’s contract for the current 
year, so that the contract just taken is the second in suc- 
cession for the Bute-Merthyr collieries. 


Newport.—The steam coal trade still continues in an 
unsatisfactory state. The receipts of iron ore have de- 
clined, but the trade has not experienced much change. 
The manufactured iron and kindred trades have remained 
in much the same condition. Last week’s iron shipments 
comprised 2000 tons to Calcutta. The coal clearances of 
the week amounted to 53,227 tons. From bilbao there 
arrived 7490 tons of iron ore, and 1680 tons came to hand 
from other suurces, 


Coal and Graving Docks at Avonmouth.—A meeting of 
the ratepayers of Bristol was held in that city on Friday 
for the purpose of considering the propriety of applying 
to Parliament next session for a Bill to enable the Bristol 
Town Council to construct and maintain a coal dock, a 
graving dock, and an entrance for barges in connection 
with the Avonmouth Dock. Mr. C. H. Low, in seconding 
a resolution in favour of the promotion of the proposed 

sill, said Bristol was progressing, and what was more, he 
believed she would continue to do so, She must, how- 
ever, offer the necessary facilities for the accommodation 
of trade, and one of those facilities was a graving dock at 
Avonmouth, The question of a coal-tipping dock must 
also approve itself to every one. The Severn Tunnel 
would soon be opened, and what good would that be to 
Bristol on any large scale, unless she had accommodation 
for the coal trade of South Wales, This accommodation 
could only be provided through a coal tipping dock, The 
resolution was carried unanimously, 


Cardif.—The steam coal trade has not shown any im- 
provement, Patent fuel shipments have increased, but 
the tone of the market is rather less active, Last week's 
clearances comprised 127,673 tons of coal, 1OL9 tons of 
iron, 6451 tons of patent fuel, and 100 tons of coke, From 
Dilbao there arrived 5360 tonsa of iron ore and 1667 tons 
came to hand from other HOUTCONM, 


The Old EKddystone Lighthouse, On Thursday a bronze 
tablet was affixed to the interior wall of the lower store 
room of the Smeaton Tower, at Plymouth Hoe, bearing 
upon its face a record of the circumstances under which 
the tower was placed there, The size of the plate itself is 
86in, broad and 30 in, high, It is inclosed by a frame 
about 2in. broad. The arms of Plymouth and the Trinity 
Corporation are placed in the two upper corners, and be- 
tween these the text commences. 


Hauling up Torpedo Boats. —The Lords of the Admiralty 
have instructed the officials at Devonport to pee 
plans for a slip and gearing such as are used at Keyham 
for hauling up torpedo boats, in order that similar ar- 
rangements may be made with the same object at the Cape 
of Good Hope. 


Eurorkan ArMAMENTS.—The expenditure of Europe in 
armaments last year amounted to 183,519,997/. Russia 
ranked first with a total of more than 46,000,000/. ; 
France was second with more than 33,500,000/. ; Great 
Britain, third, with nearly 31,500,000/. ; and Germany, 
fourth, with over 22,500,000/. 

Russtan PetroLeuM.~Mr. Charles Marvin, the well- 
known writer on Central Asia, delivered a lecture on 
Monday last at the Midland Institute, Birmingham, on 
“The Region of the Eternal Fire.” About a thousand 
people were present, and listened with deep interest to 
his account of the petroleum district of the Caspian, and 
the prospects of the industry. The lecture was illustrated 
by limelight views and maps, and is to be repeated during 





the winter at other towns in the north. 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, 28th Oc- 
tober. Ordinary general meeting in the Corn Exchange, Coventry. 
The chair will be taken at 3 o'clock p.m. by the President, Mr. 
Jeremiah Head. The ballot lists for the election of new members, 
associates, and graduates will be presented to the meeting ; and 
the names of those elected will be announced. The nomination of 
Officers for election at the next annual general meeting will take 
place. The following papers will be read and discussed, as far as 
time permits : ‘‘On the Construction of Modern Cycles,” by Mr. 
Robert Edward Phillips, of London; ‘‘ On the Distribution of the 
Wheel Load in Cycles,” by Mr, J. Alfred Griffiths, of Coventry ; 
* Description of a Hydraulic Buffer-Stop for Railways,” by Mr. 
Alfred A. Langley, of Derby. 
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THE SYDNEY TRAMWAYS. 
WHEN we last wrote on this subject we did not 
anticipate having any immediate occasion for re- 


ferring to it again. A summary of the Commis- 
sioner’s report on the Sydney tramways for the year 


| during 1884 were 
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1884, the full text of which is not yet to hand, has, 
however, appeared in a recent issue of the Sydney 
Morning Herald, and the facts therein disclosed 
in regard to the working of these tramways during 
the past year, emphasise in so remarkable a manner 
all that we have lately said on the subject that we 
are induced to refer to it once more. 

High as the capital expenditure was shown to be 
up to the end of 1883, it appears from the state- 
ments now published to be increasing, and likely 
to continue to increase in the future, at even a 
higher ratio. The extensions opened for traffic 
2} miles in length, making 273 
miles in operation at the close of the year. In the 
‘**construction ” of these, we now find that the sum 
of 400,5401. has been expended, giving an average 
of 14,5651. per mile. But in addition to that 
amount debited to construction, it appears that 
17,9001. were expended in the course of the year in 
‘‘additions and improvements” to the lines pre- 
viously in operation, bringing up the capital ex- 
penditure in constructing these 274 miles to 418,440. 
or to no less than 15,216/. per mile. The expendi- 
ture on rolling-stock up to the same period was 
175,903l., and on workshops, machinery, c., 
52,4321., making a total capital expenditure of 
646,7751., or 23,5201. per mile, as against 21,7641. 
per mile for the previous year. 

How much of the sum of 17,9001. spent on, so 
called, ‘‘ additions and improvements ” would, 
under a strict system of finance, be chargeable to 
revenue, rather than to capital account, the sum- 
mary published does not enable an opinion to be 
formed. Taking, however, the figures as they 
stand in the report, the financial results of the 
working of these tramways for the year 1884 have 
proved even more disastrous than we anticipated. 
The working expenses, which amounted to the 
enormous sum of 215,167/., absorbed no less than 
98 per cent. of the receipts, leaving a net balance 
of only 4775/., or sufficient to pay merely 0.76 per 
cent. on the capital expenditure. As the money 
was borrowed at 4 per cent., the loss amounted to 
3.24 per cent., or equal to the sum of 20,4271. for 
the year. The working expenses of four of the 
later extensions of an aggregate length of 124 miles, 
or nearly one-half of the whole system in opera- 
tion, and representing 216,000]. spent in con- 
struction, rolling stock, and machinery, exceeded 
the receipts by the sum of 15,9861. 

With respect to the proposal made to the Govern- 
ment by the Commissioner in his report for 1883, 
to raise the fares on certain portions of the system 
as a means of meeting the rapidly increasing work- 
ing expenses, to which we referred in our issue of 
August 28 last—and in regard to which we expressed 
the opinion that such a step was ‘‘ more likely to 
decrease the traflic than to make any material and 
permanent addition to the revenue ’—the proposal 
was, it appears from the report, adopted at the 
commencement of the present year, with the result 
we anticipated. It was therefore abandoned after 
a few months trial in favour of a system and scale 
of charges which, in etfect, and notwithstanding the 
vague terms in which they are described in the 
report, is, as we see by reference to the table of 
fares, a reduction of the previous charges, ranging 
from 20 to 33 per cent. The following are the 
Commissioner’s remarks on the subject : 

The remedy which was suggested, viz., to increase the 
fare to 3d. on the first sections, was, with some modifica- 
tion, adopted on the 15th January last, and continued in 





force till the 20th May, when it was abandoned in favour 


~| of what may be described as a system for the abolition 


of cash fares, and for the payment of fares by ticket only 
on a mileage basis. Time has not admitted of the result 
of this mode of charging being ascertained, but a larger 
number of passengers have been carried under it than was 
carried during the time the increased fare was demanded, 
the infliction of which was practically condemned by those 
who made use of the tramways by many abstaining from 
travelling altogether, while others reduced considerably the 
number of their journeys. 

The portion we have put in italics affords a literal 
verification of what we anticipated. 

An equally remarkable verification of what we 
said in regard to the defectiveness of the ‘‘ per- 
manent way,” is to be found in the following state- 
ment by the Commissioner : 

The Engineer for Existing Lines says: ‘‘ There is no 
doubt in my mind that the present system of permanent 
way is most unsuitable, at least for the city ; and I do 
not know that any system with cross-sleepers will be 
satisfactory with the present heavy rolling-stock. I feel 
confident it is a mistake to put timber under the rails in 
the streets at all, as it is impossible to provide for drain 





age ; every shower of rain carries the grit down under the 
rails, which cut the sleepers through in a very short time ; 





and I believe the only road that will prove efficient for the 
service will be a road laid with a longitudinal iron sleeper 
well bedded in concrete, the rail to break joint on the 
sleeper. There is no use in having a springy permanent 
way in a street, as it breaks up the surface of the road. 


The Commissioner then proceeds as follows : 

It has been estimated that the cost of relaying the 
whole of our lines with such a road as the Engineer for 
Existing Lines has indicated would amount to 200,000/. ; 
but the Commissioner feels convinced that, though the 
outlay would be large, the saving that would be effected 
in working expenses by this improvement of the road 
would justify the expenditure incurred in carrying it out. 

Although it is clear from the foregoing quotation 
that the permanent way in its present form has 
proved a complete failure, and requires to be 
materially modified and strengthened, we are, 
nevertheless, of opinion that the adoption of a per- 
manent way of the kind recommended, i.¢., a non- 
‘*springy ’ way, would be found to be quite as 
great a mistake as the present one. A rigid per- 
manent way, however suitable for the light vehicles 
and slow speeds of horse tramways, would un- 
doubtedly be found to tell injuriously on the heavy 
rolling stock of the Sydney tramways, and even on 
the rails themselves, with the railway speeds at 
which the lines are worked, and would have the 
effect of increasing rather than diminishing the 
working expenses as a whole, even though it might 
lessen the cost of maintaining the substructure of 
the lines and of the roadway contiguous thereto. 
The experience gained in the early history of rail- 
ways as to the unsuitability of a rigid road for even 
moderate speeds should have been sufficient, one 
would have thought, to have nipped the proposal in 
the bud. 

There is an air of innocent simplicity in the pro- 
posal to spend 200,000/. in so off-hand a fashion, 
and without, apparently, having made any pre- 
liminary trial of the roadway suggested, which is 
quite refreshing. One can readily understand that 
any prospect of even temporary relief to the revenue 
account, arising from the reduction in cost of main- 
tenance, which would, doubtless, result for a year 
or two from the introduction of a brand-new road- 
way at the time when renewals of the existing per- 
manent way were coming to their worst, might 
warp the judgment of persons placed in the straits 
in which the Sydney tramway authorities find 
themselves in dealing with a rapidly declining 
revenue. But how it can be anticipated with any 
show of reason, that a permanent saving of working 
expenses to an extent commensurate with the pro- 
posed addition to the capital expenditure—an 
addition equal to nearly one-third of the total present 
capital—would result from the course suggested by 
the Commissioner, we are quite at a loss to under- 
stand, so long, at ail events, as the rolling stock 
reinains of the weight and character it now is. In 
view, however, of the fact that the recommendation 
to incur this fresh expenditure, as a means of re- 
suscitating the concern, emanates from the same 
authority who, in his official report for 1879, 
announced that ‘‘ tramways in Sydney under 
efficient and economical management could be made 
very profitable undertakings,’ which tramways, 
under his own immediate direction, are yielding 
0.76 per cent. ; who, in 1882, gave his countenance 
to the adoption of a ‘‘suspense account” for re- 
newals of the permanent way, which now weighs 
on the concern, and has proved delusive as a means 
of bolstering up the rate of interest; and who, 
more recently, recommended the raising of the 
fares on the ground that, ‘‘ with the increased fares 
proposed, it was estimated that the revenue 
obtained would make the tramways self-supporting 
and insure a fair return on the capital invested ’— 
a proposal which, as we have just noted, has been 
tried and found utterly unsound—it is possible 
the New South Wales Government will pause a 
little before giving its sanction to so questionable a 
proposal in regard to the reconstruction of the per- 
manent way. 

That public opinion in the colony adverse to the 
tramway policy and management is at length be- 
ginning to find expression, may be gathered from 
the following extracts from an article on the sub- 
ject in the Sydney Morning Herald of August 20th: 

‘** Before the Government thinks of relaying the 
tramway lines, it should ask whether it is not time 
that some of these lines ceased to be tramway lines 
at all?” ‘‘It is evident that our present tramway 
system will have to undergo important changes ; 
but before we have any more changes we should 
have a little honest inquiry. It is time that we 
ceased making experiments.” 
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And, speaking of the impolicy of Government 
spending public money on unprofitable under- 
takings for the benefit of local or party interests, 
the same paper remarks : 

**No section of the community ought to expect 
the Government to supply it with conveniences at 
the expense of the community generally. In this 
respect the rule for the railways should be the rule 
for tramways, and the rule for the country should 
be the rule for the town. Hitherto the rule has 
been honoured in the breach as well as in the ob- 
servance, but in future, if the credit of the country 
is to be maintained, it will have to be honoured in 
the observance only. We may construct both rail- 
ways and tramways that will not pay at the first, but 
Parliament should think twice before it sanctions 
either railways or tramways that will never pay.” 

In contirmation of what we have said on previous 
occasions as to the danger to the public resulting 
from the Sydney tramway system, we learn by the 
published statements that, during the past year, 
eight persons, who were neither passengers nor 
tramway servants, were killed, and nineteen in- 
jured by the tramways, in addition to six persons 
killed and eighteen injured, who were passengers ; 
or a total of 51 persons killed or injured during the 
year, over and above tramway servants, of whom 
nine were injured. 

In calling attention, from time to time, to these 
tramways, nothing has been further from our in- 
tention than to disparage the efforts of the present 
technical advisers in the tramway department— 
who, we believe we are correct in saying, are not 
responsible for the errors that have been com- 
mitted in connection with the undertaking—to do 
the best for the concern under the circumstances in 
which they find themselves placed. On the con- 
trary, we are well aware of the difficulties with 
which those have to contend on whom—as in this 
instance, and as, indeed, is the lot of all who 
happen to be connected with undertakings set 
afoot under like evil cireumstances—is thrown the 
burden of grappling with and correcting mistakes 
due to want of prudence and judgment for which 
others are responsible. Our object has been simply 
to make known the facts as they stand in reference 
to the Sydney tramway system, and thereby to 
dispel any misconception existing, either as to their 
being a success, or as to their presenting a model 
for imitation. - 

As an example of all that is to be avoided in the 
design, carrying out, and management of such 
undertakings, the Sydney tramways afford a 
valuable and instructive lesson that cannot be too 
widely known. 








THE FOREST SUPPLY IN THE 
UNITED STATES. 

THE prolific growth of timber trees in the United 
States, and the vast extent of their forests, induced 
customs and methods of construction among the 
earlier settlers which have resulted in the extra- 
vagant use of timber for all purposes, and systems 
of timber cutting without any attention to the re- 
newal of forest growth, which bid fair to result in 
great embarrassment to the lumber trade. 

Within the last twenty-five years, the price of 
white pine at the sea-coast has trebled, and that of 
hemlock doubled. At the present rate of consump- 
tion there is about eleven years’ supply of white 
pine now standing in the Northern States comprised 
in the area bounded by the Atlantic Ocean on the 
east, the Dominion of Canada on the north, the 
upper portion of the Mississippi river on the west, 
and the Ohio and the Potomac rivers on the south. 

In the Southern States the estimated supply of 
the long-leaved pine (pinus australis) is sufficient 
for many years, but much of it grows at a distance 
from navigable rivers and railway lines, and the 
supply convenient to lines of transportation has 
become so reduced that there is a scarcity of this 
timber for millwork and shipbuilding. 

The railways of the country annually require 
about 60,000,000 ties, or the product of 500 to 600 
square miles of growth of such timber, and at 
places convenient to their lines. In Canada, the 
annual cutting amounts to 2,000,000,000 ft., board 
measure ; and in the United States, according to 
their last census, the cutting there amounts to 
224,000,000 ft., board measure. 

It is considered that the resources of the soil 
would be adequate to replace this immense drain 
upon its production of the consumption of timber 
if care was taken to foster the new growth of forests 





and if forest fires could be checked. The ravages 
of forest fires result in the destruction of greater 
values than the losses of buildings by fire. The 
subject has been forced upon the consideration of 
the people and the question of its remedy is re- 
ceiving serious attention, but the most judicious 
plans lack the co-operation of those engaged in 
timber-cutting until the supply in that immediate 
locality becomes nearly exhausted. 

The results of such efforts are shown in the sta- 
tute laws of the legislatures of the several States 
composing the United States. In this connection 
it may be said that while the Congress of the 
Federal Government enacts laws of a national cha- 
racter, each of the several States exercises local 
self-government, subservient to the general govern- 
ment through laws passed by their legislatures ; 
and this question of tree preservation comes within 
the scope of the State authorities. 

Seven of the States have no legislation on the 
subject. Kansas repealed such a law, and Texas 
enacted a law giving to railway corporations the 
right to enter upon any land along their line and 
cut timber for constructive purposes ; a law which 
can be understood when it is considered that only 
a small portion of its immense area has been occu- 
pied by actual settlers, and the enactment is a por- 
tion of the legislation designed for the promotion 
of railway construction as an eflicient means for 
encouraging immigration into that State. 

The laws in the remaining States for the further- 
ance of tree culture are of two classes. Nineteen 
States are provided with protective laws which 
defend the owners of trees against acts of injury by 
providing fixed and excessive penalties for all acts 
against trees, and thus relieving the owner of the 
excessive burden of proof of value of the damage, 
&c., which would be necessary if in the absence of 
such statute law, he was obliged to limit his course 
of action to a proceeding under the common law, 
governed by the same principles of just remedy for 
a wrong common to all Anglo-Saxon people. 

In the remaining seventeen States these protec- 
tive laws are still further reinforced by subsidising 
laws which in addition to the special legislation for 
the defence against wrong-doers, also grant various 
bounties and immunities to those who plant trees. 
Most of these laws show an intelligent appreciation 
of the subject, although in some States there are 
limiting conditions which restrain the application of 
such favours, and give rise to a presumption that 
the Bill was drawn up by an enthusiast andamended 
by a practical politician ; as, for example, in Rhode 
Island, where plantations of forest trees numbering 
2000 to the acre, are exempted from taxation for 
fifteen years after the trees have reached a height 
of 4 ft., but this applies to land worth less than 
25 dols. per acre. Now this State has a population 
of 280 to the square mile, distributed in factory 
villages on fertile land around the water-courses 
which cannot reach the sea except through the 
water-wheels of the numerous small mills scat- 
tered over the State, and any land in that State 
valued within the statute limit, must be too sterile 
to sustain a tree for every 22 square feet of area. 

California requires certain county officers to en- 
courage the planting of trees along the highways 
and give 1 dol. bounty for every living tree four 
years old. The laws of Michigan, Massachusetts, 
Nebraska, New Hampshire, New York, and Wis- 
consin contain wise provision for the encourage- 
ment of tree planting along the highways, on 
the principle that the result of such action is 
twofold, for in addition to the benefit accruing to 
the highway and the abutting property, it has an 
inevitable tendency to encourage tree planting else- 
where. The remaining States further this result 
either by payment of money premiums or abate- 
ment of taxation, or both. In some States it is 
the custom of the governor to issue a_procla- 
mation once a year decreeing a public holiday for 
the purpose of tree planting along the highways. 
The presentation of facts showing the alarming 
diminution of the standing forests, by the Census 
Bureau and other official sources, and the continual 
action of associations organised for this purpose, is 
resulting in measures tending to check the destruc- 
tion of forests. 








THE ELECTRIC LIGHT IN THEATRES. 


Now that the electric lighting of theatres is 
chiefly effected by incandescence lamps, almost to 
the exclusion of arc lamps, it will be of interest to 
describe an installation recently completed, in which 





all the various problems referring to the illumina- 
tion of the auditorium and the stage, appear to have 
been very efticiently solved, by an ingenious appli- 
cation of the Cance arc lamps. There are in France 
a certain number of theatres in which are lighting 
has been introduced, either temporarily or perma- 
nently. Of these is the Chatelet, in Paris, where 
the Jablochkoff candles have been in use for nearly 
seven years; the Bellecour, in Lyons; and the 
Ambigu, in Paris, where a similar mode of illumi- 
nation has been employed for some time. At the 
trand Opera, where the Edison system is adopted, 
a number of Jablochkoff candles are being added, 
to complete the installation. 

The method by which Mr. Cance has adapted his 
system of lamps in the Eldorado theatre, has cer- 
tainly been attended with much success, and the 
lighting may be regarded as leaving but little to be 
desired. Properly speaking, the Eldorado can 
hardly be regarded as a theatre; it is a very large 
café concert, with an auditorium arranged like that 
of a theatre. Until recently it has been lighted by 
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gas; and as smoking is freely allowed, the heat of 
the hall is often overpowering ; moreover, the in- 
ternal decorations of the buildings suffer greatly 
from the effect of the gas. Both these inconve- 
niences have been removed by the alteration that 
has been lately carried out. The principle of the 
Cance lamp is well known, and several forms of it 
have been illustrated in this journal. It combines 
the advantages of great simplicity and small size, 
which adapts it well for decorative purposes; while 
its remarkable steadiness makes it especially 
suited for internal illumination. There are in all 
37 Cance lamps in the Eldorado installation. Five 
light up the facade ; four are in a large hall, where 
they have replaced, with great advantage as regards 
both quality and quantity of light, four chandeliers 
of 20 large burners each ; one is set at the entrance 
of the vestibule ; and thirteen are in the main hall, 
five of which are placed near the ground, and eight 
are arranged around the domed roof. On thestage 
are eight more lamps, of which six can be kept 
always burning, while the other two can be lighted at 
any moment byextinguishing two of the lamps in the 
body of the building; there are also six lamps in front 
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of the stage grouped on each side of the prompter’s 


box. 

The method adopted in hanging the lamps from the 
roof isnovel and ingenious. The committee charged 
by the Prefecture de Police to control this part of 
the work so as to secure the safety of the audience, 
insisted that M. Cance, who carried on the work, 
should not suspend the lamps by the conductors 
themselves, as is very often done. To comply with 
this condition the lamps are suspended by a light 
iron rope, on which are threaded a series of small 
wooden bars, each pierced with three holes, the 
supporting cord passing through the centre one, 
while the lateral holes are for the conductors which 
connect the lamp with the general circuit. These 
terminate at one end with the lamp terminals and 
at the other on a large pulley, by which the whole 
system can be wound or unwound as shown in the 
sketch. By this arrangement the conductors carry 
no weight and they can be raised or lowered by 
winding without being damaged. In the café, where 
the Commission of the Prefecture had no authority, 
the lamps are supported by the conductors, which 
are passed over two wheels forming part of the cir- 
cuit, the ends being attached to an annular counter- 
balance weight. In this case also the conductors 
are passed through a similar series of small wooden 
bars. Another interesting portion of the installation 
is that of the footlights, where a uniform distribu- 
tion is absolutely necessary, and all shadows must 
be avoided; M. Cance has very successfully achieved 
this result as follows: The lamps employed, unlike 
those used for lighting the building, have their 
mechanism beneath. They are carried on wooden 
brackets that slide on vertical posts, and can be 
fixed at any desired height by means of keys. The 
upper part of the lamp is surrounded by a wooden 
trough, extending the whole length of the stage, 
and lined with sheet metal painted white and flatted. 
The trough is surmounted by acurved [silver-plated 
hood, as shown in the sketch. In front of the 
trough and the reflector, the space is filled in with 
glass that protects the lamps. To produce gradual 
effects of darkness without touching the lamps, a 
blind running on suitable rollers can be drawn over 
the glass, the density of this blind being graduated 
so as to cut off more or less light as may be desired, 
or to produce special coloured effects. 

The arrangement of the other lamps in the build- 
ing presents no feature of special interest. The 
motive power is placed in the basement of the 
theatre. Steam is generated by a Collet inexplo- 
sible boiler, and the engine is one of 40 horse- 
power, made by MM. Olry and Grandemange. 


NOTES. 
SAPONIFICATION BY ELECTRICITY. 

In 1882 Professor Rotondi presented to the 
Academy of Sciences in Turin a communication in 
which he recommended for commercial purposes 
the use of electricity for the decomposition of con- 
centrated salt solution into caustic soda and chlorine 
gas. The experiments were confirmed by MM. 
Raudin and Bidet, and recently Professor Rotondi 
has renewed and completed his researches, which 
appear to be of eminently practical importance. 
With a dynamo machine and diaphragms, the 
saponifications process is easily effected by means of 
sodium chloride (ordinary salt) and fat. The 
separation of the resultant products, glycerine, 
soap, and chlorine gas, offers no difficulty. No 
caustic soda or potash is thus required for saponifi- 
cation, and the process would be particularly ap- 
plicable in cases where the chlorine could be at once 
used for bleaching textile fibre, and where sufli- 
cient water power is at disposal. In such works 
bleaching and saponification operations might be 
carried on at night whilst the motive power is not 
otherwise required. Professor Rotondi is further 
engaged in very interesting experiments on the ex- 
traction of metals directly from the ores by means 
of electricity. 


Tue New Army Service RIFLE. 

The decision of the Committee which was ap- 
pointed some time since to consider what form the 
new military rifle should take, is that the diameter 
of the bore is to be .40 in. in place of the .46 in. of the 
Martini-Henry, and the weight of the bullet is to be 
reduced 96 grains, being 384 grains in place of the 
old weight of 480 grains. The powder charge, 
however, remains as before, namely, 85 grains. 
There will be nine grooves in the rifling in place of 
seven as before, and the pitch will be 15 in. in place 





of 22 in. The muzzle velocity will, by these means, 
be increased 255 ft. a second, that is to say, from 
the original 1315 ft. per second to 1570 ft. per 
second. The practical advantage that will follow 
will be that the trajectory will be so far lowered, 
and at 500 yards the bullet would not go much, if 
any, above the head of an average soldier if 
fired from the ground. In the old rifle the rise 
would be between 8 ft. and 9 ft. in the same 
distance. The recoil is said to be much less with 
the new weapon, and to judge by trials made, 
accuracy of shooting generally has been far more 
nearly approached than before Trials are yet to 
be made with a view to determining whether it will 
be advisable to add a detachable magazine to the 
arm. 


BUusINEss OF THE SUEZ CaNAL, 

It may be interesting to trace the course taken 
by the business of the Suez Canal during the ten 
years ending with 1884, inclusive. In 1875, the 
number of ships which passed through the canal 
was 1494; in 1876, the number receded to 1457, 
but in 1877, it rose to 1663. In 1878 and 1879, it 
was 1593 and 1477 respectively. The next four 
years witnessed a great progress, the number of 
vessels passing through the canal in 1880 having 
been 2026 ; in 1881, 2727 ; in 1882, 3198 ; and in 
1883, 3807. In 1884, however, the traffic move- 
ment appears to have experienced a great check, 
the number of vessels passing through the canal last 
year having fallen to 2284. The revenue derived 
by the Suez Canal Company from navigation dues 
during the ten years ending with 1884, inclusive, 
has largely increased upon the whole, although the 
receipts of 1884 presented, as may be anticipated, 
a considerable falling off as compared with 1883. 
In 1875, the receipts were 1,057,232/., and they 
had risen in 1877 to 1,207,958/. In 1878 and 1879, 
the revenue fell off and did not exceed in the latter 
year 1,085,269]. In 1880 it went, however, at a 
bound to 1,459,705/. ; and in 1881, it further ex- 
panded to 1,887,755/. In 1882 there was a further 
stride to 2,216,842/. ; and in 1883 there was again 
an advance to 2,422,340/. Last year’s receipts were 
reduced to 1,945,146. Even then, however, it will 
be seen that there was a very solid advance last 
year upon the revenue collected in 1875. 


A New Type or CANTILEVER BRIDGE. 

The through cantilever bridge over the St. John’s 
River, which forms the boundary between the pro- 
vince of New Brunswick of the Dominion of Canada 
and the United States, differs from all cantilever 
bridges, inasmuch as it is a through bridge, while 
the new Niagara cantilever bridge and the bridge 
over the Frazer River on the Canadian Pacific Rail- 
way in British Columbia,* are both deck bridges. 
This bridge is also the first entirely steel bridge ever 
erected inthe Dominion of Canada. Although there 
have been several causes of delay—the construction 
was begun in 1883—the erection of the superstruc- 
ture began in April, 1884. The towers are of unequal 
height, as it was impossible to find a suitable founda- 
tion at the location originally designed for the posi- 
tion of the western pier, and it was necessary to place 
it some 50 ft. to the west of the position contem- 
plated in the original designs, and as a consequence 
the cantilevers are of unequal length, the eastern can- 
tilever being 286 ft. 2 in., the central span 143 ft. 
lin., and the western cantilever 380 ft. 10in, ; 
this gives the whole span between piers 476 ft. 7 in. 
The height of the western tower is 84 ft. 
and that of the eastern tower 72 ft. The bridge 
is about 90 ft. above low water. When completed 
this bridge will serve the important purpose 
of directly conveying railway traftic between the 
United States and the eastern provinces of the 
Dominion of Canada, and may yet serve as an 
essential link in a railway system for feeding the 
Transatlantic shipping with merchandise. 

TREATMENT OF OLD ZINC. 

According to the Revue Industrielle a new method 
has been introduced by M. Piallat for dealing with 
the clippings, shavings, turnings, and other forms 
of waste zinc resulting from various manufactures. 
The values of these forms of old zine are very much 
lower than that of new zinc, because there is always 
an amount of solder present, which spoils the zinc 
for rolling and for most other direct uses, and the 
difference in value is so considerable that M. Piallat 
considered the subject of treating this zine débris 
to be well worth study and experiment. It is 
stated that he has fully succeeded in making a very 











* See ENGINEERING, vol, xxxviii., page 219, 





profitable success of hislabours. He places the zinc 
cuttings, &c., in a sort of basket, in whieh they can 
be subjected to heat and to centrifugal force at the 
same time. The actual basket-like container is 
surrounded by an outer envelope. Superheated 
steam or heated air can be used, and the tempera- 
ture regulated as desired. Under the influence of 
the heat and the centrifugal action, the solder is 
melted, detached from the zinc, and driven to the 
exterior of the container, where it collects and is 
drawn off. The solder thus collected is remelted 
and cast into bars. It is stated that the value of 
it alone will pay all the costs of the operation. The 
zine remaining after this operation is further puri- 
fied by fusion. It is then very suitable for use in 
making small castings, and can be sold at lower 
price than the brands of zinc which are now specially 
in use for this purpose. This branch of trade is 
stated to be of considerable importance, great 
quantities of zinc being used in Paris alone for cast- 
ing figures and in clock-making. M. Piallat esti- 
mates that one of his machines, working ten hours 
per day, can extract the solder from three tons of old 
zinc. This amount of purified zinc will be too great 
to be all disposed of for casting purposes, and so 
the remainder is to be rendered pure and soft 
enough for rolling into sheets. Itis stated that M. 
Piallat has also found a method of purification far 
superior to any in ordinary use, and producing a 
better quality of metal than any on the market, 
but this method is kept secret at present. 


THE Tower Brince. 

Rather a nice point was raised at a meeting of the 
Court of Common Council last week, as to who 
should superintend the erection of the proposed 
Tower Bridge. Mr. Horace Jones, as is well known, 
is the City architect, a position which has attached 
to it, what one of the deputies described as ‘‘a 
handsome salary.” Mr. Horace Jones had pre- 
pared the design for the bridge which had received 
the sanction of the Legislature, but he had very 
properly declined being responsible for carrying 
out such a large engineering work. It was pro- 
posed, therefore, that Mr. J. Woolfe Barry and 
Mr. Horace Jones should jointly undertake the 
work, the latter gentleman superintending such 
part as would fall within his more immediate 
province. Mr. Barry not being in receipt of ‘‘a 
handsome salary” from the City, very naturally de- 
sired to be remunerated for his services, and had 
intimated that he should expect the standard com- 
mission of 5 per cent., and as the Parliamentary 
estimate was 610,000/., this would amount to 
30,500/. After a good deal of discussion the Court 
agreed by a majority of forty-two votes that 
30,0007. should be paid to Mr. Jones and Mr. 
Barry, and they should be left to agree between 
themselves how they should divide the sum. The 
arrangement certainly leaves room for citizens and 
tax-payers who may be at all inclined to be captious 
to make unpleasant remarks. Supposing the build- 
ing of bridges, even the architectural part of such 
structures, is outside the pale of Mr. Horace Jones’s 
duties, it would have been far better, so the cap- 
tious ones will say, to have employed an indepen- 
dent architect. Mr. Jones must either have a deal 
of slack time on his hands or he will have to put in a 
powerful quantity of overtime if he is to earn any 
considerable portion of the 30,000/. On the other 
hand Mr. Jones has already done more that he was 
legally obliged to do in return for his ‘“‘ handsome 
salary” in preparing the designs, and doubtless 
fully deserves a little extra consideration in conse- 
quence of the extra work and responsibility thrown 
on his hands; besides which he will no doubt have 
to engage quite a considerable staff in carrying out 
the details of the design. These jobs are never the 
lucrative thing that ordinary people imagine them 
to be. 


Tue Tirpury Docks. 

The works of the new Tilbury Docks are being 
pushed on with vigour, so that the opening may 
take place within the contract time—December. 
It is expected that the main dock will be opened 
then, but probably all the works will not be 
completed by that time. The chief works are the 
main dock, 1600 ft. long and 600 ft. wide, with 
three branch docks, each 1600 ft. in length, 
extending from the main dock in a north-westerly 
direction. The Central Branch Dock is 300 ft. 
wide, and each of the others has an average width 
of 250 ft. The depth of the main dock and the 
three branch docks is 38 ft. below Trinity high- 
water mark. At the quays on these docks, 32 
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steam vessels of the largest size can be berthed 
for loading and discharging. Four large dry docks 
are also provided for minor repairs. The tidal 
basin at the entrance to the docks is 19 acres in 
area, with a depth of 26 ft. at low water spring 
tides. A lock 700 ft. long and 80 ft. wide connects 
the tidal basin with the main dock. The surface 
works consist of quay sheds and warehouses, with 
an extensive system of railway sidings. A floating 
derrick, capable of lifting 50 tons, and 60 hydraulic 
travelling cranes of the most approved type, are in 
course of construction. Arrangements have been 
made for a liberal supply of trains to run between 
Fenchureh-street and the dock in 35 minutes, and 
special trains will be adapted to the requirements 
of passenger steamers. A town depot for export 
cargo will be constructed in Whitechapel by the 
London, Tilbury, and Southend Railway Company. 
The dock lines of railway and sidings will be in 
connection at Bow, Bromley, and Barking junc- 
tions with the whole of the trunk lines on the 
north side of the Thames; and for Continental 
tratlic there will be easy access to the South- 
Eastern Company’s wharf, and the London, Chat- 
ham, and Dover Company’s new waterside 
premises on the south side of the river. A service 
of lighters will also be employed to convey river 
goods between the docks and the City wharves. A 
steam laundry is being built for washing purposes ; 
a first-class hotel for the accommodation of ships’ 
officers and others; and a contract has been entered 
into for the electric lighting of the whole site, 
including the railway sidings, quays, sheds, offices, 
and hotel. 
An ActuaL TELPHER RaILway. 

An actual telpher railway for commercial pur- 
poses was opened last Saturday at Glynde, in 
Sussex, on the estate of Viscount Hampden, the 
late Speaker of the House of Commons. The object 
of the line is to carry clay from a pit or quarry to 
the railway station, a distance of about a mile, 
where it is discharged into trucks to be delivered to 
the Sussex Portland Cement Company, of New- 
haven. The line is double, and traverses a series 
of marshy meadows intersected by a canal, which 
is confined between high banks, and is filled every 
tide from the sea. The steel rods which constitute 
the track are suspended from posts, spaced about 
66 ft. apart, and stand at an average height of 18 ft. 
from the ground, so that there is ample room for 
the trains to pass over the heads of the cattle, or 
the occasional foot-passengers who cross the ground. 
The trucks are substantially of the same pattern as 
those described on page 56 of our thirty-eighth 
volume, but the locomotive has been greatly simpli- 
fied. The nest gearing and gripping appliances de- 
vised by Professor Fleeming Jenkin have been aban- 
doned, and the necessary tractive power is obtained 
by a pair of Y wheels with india-rubber treads. 
These are found, with the moderate gradients used 
at Glynde, to give good results, and to propel a train 
of ten skips with ease. Each skip weighs 101 Ib., 
and carries a load of 2501b. to 3001b. of clay in 
dry weather. At the railway station bulb angle 
steel is employed for the track, in place of the 
round steel rods used in other places, and the line 
is so placed that the skips run over a line of rail- 
way wagons standing in a siding. It is intended to 
fit this part with an automatic device to unlock and 
discharge the skips as they pass, so that a train 
despatched from the quarry may be relied upon to 
proceed to the station, discharge its load, and travel 
back without any attention. There are two trains 
on the line, an it is stated that each is capable of 
easily carrying 150 tons a week, at the cost of 74d. 
per ton. If there were more trains the cost would 
be lessened. The company estimate that a railway 
such as we are describing could be erected for 
1200/., including stationary engine, dynamos, and 
five trains with locomotives to carry 100 tons daily. 
The working cost, including coal and wages of 
stoker and electrician, and 124 per cent. for interest 
and depreciation, would be less than 3d. per ton of 
material carried, the skips being empty on their re- 
turn journey. 

Tue SoorrisH Mryerat O11 Inpustry. 

As President of the Dumbarton Philosophical 
Society, Mr. James M‘Gilchrist, engineer of the 
Corporation Gas Works, delivered an exceedingly 
interesting inaugural address in opening the winter 
session of the Society last Monday evening. 
Choosing as his subject ‘‘ A History of the Rise 
and Progress of the Mineral Oil Industry of Scot- 
land,” he proceeded to say that the capital invested 





in the industry in this country amounted to some- 
thing like 2,500,000/., and that, as was well known, 
the founder of the industry was the late Dr. James 
Young, F.R.S. As showing the progress made in 
the manufacture of the mineral oil, Mr. M‘Gil- 
christ pointed out that the amount of shale distilled 
annually had risen from 800,000 tons in 1871 to 
2,090,000 tons in the year 1884, and that the crude 
oil obtained from it had increased during the same 
period from 25,000,000 gallons to 62,712,000 gallons 
perannum. Referring to the present condition of 
the American petroleum industry, which was also 
in a sense founded by Dr. Young, he said that the 
production of the natural oil in the United States 
was twelve times greater than the amount of shale 
oil produced in this country, and that the produc- 
tion in one day in America was 60,000 barrels of 
forty gallons each. The industry in America, how- 
ever, has been going back, the yield during the 
eleven months ending September, 1885, having 
shown a decrease amounting to 3,397,652 barrels, 
which was equal to 10,898 barrels per day, or 
more than double the total production of the 
Scottish oil works. Subsequently Mr. M/‘Gil- 
christ referred at considerable length to the great 
improvements made in connection with the industry 
at home ; and especially did he notice the patent 
system of retorting devised by Messrs. Young and 
Beilby, by means of which there was obtained a 
much larger yield of sulphate of ammonia and of 
paraftin scale, which is even a more valuable pro- 
duct ; and both of these can be obtained without 
any extra cost for labour or plant. Mr. M‘Gilchrist 
showed diagrams of the Young and Beilby retort, and 
explained the method in which it is worked, in 
order to obtain the various products resulting from 
the distillation of the shale. He also exhibited an 
extensive series of specimens to illustrate the manu- 
facture, including amongst them the raw shale, the 
crude oil, the various distillates obtained from it, 
such as burning oil, the highly volatile gasoline, 
&c., and the beautiful paraftin wax in its retined 
state. By way of showing the great value of the 
Young and Beilby retort, he remarked that if sul- 
phate of ammonia had remained at the average 
price of the last six years, the quantity manufac- 
tured by the aid of that invention would alone have 
paid a dividend of 7$ per cent. on the capital 
invested in the trade in Scotland. 





COMPOUND LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Sir,—The discussion on this subject has now reached 
a new and interesting stage by the entry into it of one of 
your contemporaries who holds views entirely antagonistic 
to your own, and we may now look forward tothe matter 
being thoroughly threshed out in a series of editorials 
without any further assistance from your correspondence 
columns ; but before closing my part in the discussion I 
wish to make a few general remarks. 

In the first place, I must correct an error made by your 
contemporary in the current number, referring to a re- 
mark of mine, comparing the performances of the ‘‘ Ex- 
periment” and the ‘‘ Lady of the Lake” class with the 
Irish mail; he says ‘‘the compound engines of the ‘ Ex- 
periment’ class,” &c., whereas I referred to the ‘* Experi- 
ment” herself, running the up Irish mail every day during 
her year of probation; at the same time there is very 
little that has been done by the thirty engines of the 
‘* Experiment” class during the time they have been at 
work, that could not have been done just as well by the 
‘* Lady of the Lake.” 

Referring to your articles, I think your argument is 
this, that the cost of fuel saved is such a very small per- 
centage of the cost of a locomotive, that it really is not 
worth while to add anything to the latter item to save a 
few pounds per mile in the former, and as such an in- 
crease of first cost must of necessity entail an increase 
cost of maintenance, there might be a loss in the annual 
charges instead of again, but that seeing what a large 
percentage of the valueof an engine is the cost of repairs 
and renewals, any increase of first cost which will lower 
the item of repairs, is not only justifiable, but sound 
policy. To particularise, you hold that because Mr. Webb, 
in December, 1874, turned out a type of engine (1) which, 
by the reintroduction by him of an arrangement of valves, 
first adopted by Mr. M‘Connell a quarter of a century 
previously, had ample bearing surfaces, and was, there- 
fore, likely to be very durable, it would have been wrong 
of him to build a larger or more powerful engine, unless he 


saw his way clear to increase his bearing surfaces propor- | 
tionately, and as it was not until the introduction of the | 
** Experiment” that such a way was opened, your v-ew | 


of the matter is that Mr. Webb was perfectly justified in 
holding on to the ‘‘ Precedent” type until, as he himself 
admits, she was overpowered by the traffic. It would, 
you argue, have been quite a mistake for Mr. Webb to 
have built such an expensive engine as Mr. Stirling’s 8 ft. 
singles, an engine antecedent to the ‘‘ Precedent,” for 
running trains south of Crewe ; or to follow the lines of 
Mr. Johnson’s 7 ft. coupled bogies, introduced in 1877, 
engines which have done splendid work on the Settle and 
Carlisle line, for the Crewe-Carlisle section, because an 





examination of the drawings would show that neither of 
those engines has such an ample proportion of bearing 
surface to load on piston as the ‘* Precedent ;” but as an 
examination of the drawing of the ‘* Experiment” shows 
that she has a much greater bearing surface, the increased 
cost entailed in her construction is quite justifiable, in 
fact she is a triumph of the most advanced practice of the 
day (2). That any of these engines, say the ** Sarmatian,” 
running north from London, burns 50 per cent more 
coal than Mr. Stirling’s or Mr. Johnson’s engines dur- 
ing similar work, isa trifle not worth mentioning ; neither 
is the fact that they will not go over the Preston-Carlisle 
section at all, while such little eccentricities as occasionally 
refusing to start or to back down to their train—one of 
them detained the 10.30 a.m. at Euston five minutes the 
other day from this cause—are only matters for a little 
amusement. So also with the ‘f Dreadnought” class. Mr, 
Finlay says the ‘‘ Precedents” weigh 32.5 tons, and Mr, 
Webb says the Dreadnought” weighs 42.5 tons, an in- 
crease of 30 per cent. in weight ; look atthe elaboration of 
detail in the latter engine, and imagine the cost of her. 

You say an attempted increase of fuel economy by alarger 
boiler cannot be a success, for the fuel saved will not pay 
for extra first cost interest and maintenance (3); but Mr, 
Webb has built the finest and most costly boiler in a loco- 
motivein England, a most efficient steam generator, and 
then further increased the weight and cost of the machine 
altogether by putting in cylinders which his previous ex- 
perience clearly pointed out would be most etticacious in 
counteracting the fine qualities of the boiler ; and yet all 
this is perfectly sound engineering, because the crank- 
pins and driving axle journals are a little longer than can 
be got in with the best type of normal engine. You say 
an inspection of the drawings will show how perfect an 
engine she is, and a visit to the Inventories will show any 
one interested how noble is her appearance, how magni- 
ficent her proportions, and what a credit she is to every- 
body concerned, especially the paint shop (4); but after a 
few months’ trial on the only bit of road on the North- 
Western main line that puts a good engine on her mettle, 
her failure is, as ‘‘ X.” truly says, humiliating and com- 
plete, and on the Crewe and Carlisle section, the ‘‘ Pre- 
cedents ” are left in undisputed possession of the field. 

Now, Sir, in your view of what is a sound economical 
locomotive policy, does the factor of efficiency count, or 
does it not (5)? If it does, to what extent are we to set off 
the utter inefficiency of these compound engines in actual 
work against the really splendid qualities which they 
show on paper? and to what extent are we to accept as 
thoroughly good a policy which allows a company’s main 
line standard engines to get far away behind the age, and 
then suddenly launch out into a great increase of weight 
and cost to get an engine which only performs really well 
with Euston and Birmingham expresses of six or seven 
coaches, while the hard rough work is left to the old style 
engine? In support of your view you give statistics from 
two companies. Taking the North-Eastern first, we see 
that, in order to make a loss on an expenditure tending to 
economise fuel, you have assumed that a patent right is 
involved, and only make the loss absolute through the 
item of sinking fund to pay the royalty. I do not quite 
see this argument (6). Mr. Webb says the “‘ Precedents” 
running south of Crewe burn 34.61b. per mile, with 
cylinders 17 in. in diameter. There would have been no 
patent right involved, and very little extra expense in 
giving these engines 18in. cylinders, and the saving in 
fuel and increased efficiency would have altogether out- 
weighed any little extra wear and tear (7); but confining 
my remarks to the North-Eastern Railway, when Mr. 
M‘Donnell went there from Inchicore, he found such a 
collection of almost pre-historic engines as would have 
been very hard to beat, and it was in honestly endeavour- 
ing to put these engines in something like order that he 
incurred that heavy expenditure which brought about 
such unfortunate relations between himself and the direc- 
tors, and which seems to afford such strong support to 
your argument. 

The Brighton statistics are more to the point. You 
admit the cost of repairs and renewals of the 410 en- 
gines forming that company’s stock is very low in- 
deed ; and if you refer to the paper read by Mr, Stroudley 
before the Institution of Civil Engineers last March, you 
will see that the consumption of fuel by all of these en- 
gines only averaged 29.74 lb. per mile, or about as much 
as the very cream of Mr. Webb’s engines. Mr. Stroudley’s 
paper was essentially an account of the construction and 
performance of his latest express passenger engine, one to 
whichI have already referred, namely, the ‘‘ Gladstone,” 
which was introduced early in 1883. If the illustrations 
of the ‘‘ Gladstone” given by your contemporary as a sup- 
plement to its issue of October 19, 1883, be compared with 
those of the ‘‘ Dreadnought” given by you in your issue of 
May Ist last, by any ‘‘competent locomotive designer” it 
will be perfectly obvious at a glance that there is really no 
comparison between the engines at all. The ‘ Glad- 
stone” with that terrible incubus a coupling rod; with 
crank-pins only 4 in. long and crank-axle journals 
only 81 in. long, being quite out of it compared with the 
‘* Dreadnought” and her 1 ft. 14 in. bearings; but seeing 
that the latter weighs 4 tons more than the former engine, 
and is more elaborate generally, may not the interest on 
extra first cost quite cover the slightly increased mainte- 
nance account, which, theoretically, the smaller bearing 
surfaces of the ‘‘ Gladstone” must inevitably give rise 
to(8)? Of course if one of the ‘‘ Dreadnoughts” is to smash 
an axle-box once a month, another a valve spindle now and 
again, and a third is to blow out a cylinder end, or snap 
a connecting rodin a critical place, we will begin to think 
that these ‘‘ Mammoths,” > Lovatane,” and ‘ Titans” 
are very weak-kneed giants, and expensive to keep in 
order. Mr. Stroudley told the Institution of Civil 
Engineers that he had had the engine carefully indicated, 
and he showed a diagram for each of forty-nine miles 
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at of the fifty from B righton to London Bridge, 
the train consisting of 23 vehicles, and weighing gross 
335 tons 14 cwt., and the speed 43. 38 miles per hour, 
average, the maximum being 65 miles. These diagrams 
show that the maximum power developed was nearly 
oe horse, a result whieh must have been very gratifying 
to her designe r(9). Well, I suppose as these two engines, 
“Gladstone” and ‘‘ Dreadnought,’ have, in round num- 
bers, the same grate area, their powers will be somewhat in 
propor tion tothe tractive ‘force per pound of mean pressure 
in the cylinder, and as you say that compounding must 
give a clear gain of 10 per cent., we see that under the 
same conditions the ‘* Dreadnought ” should develop 
1550 indicated horse-power (10), how is it then that she 
cannot manage to run a train of half the weight between 
Crewe and Carlisle that the ‘* Gladstone” draws between 
Brighton and London? It is very evident that, in spite of 
the 10 per cent. gain, there is something radically wrong 
somewhere. Mr. Stroudley’s paper made so favourable 
an impression on the Council of the Institute of Civil 
Engineers that they awarded it a medal and premium, 
and, taking this fact along with the great success in 
etliciency and economy in working of his locomotives into 
consideration, it is clear that anything Mr. Stroudley may 
say on the subject carries great weight. Let us see what 
he says: “fAs at high speeds the steam was never ex- 
hausted, the temperature of the cylinders was maintained, 
and as much steam was locked up in the cylinders 
as raised the pressure at the end of the stroke to 
near that in the steam chest. This made the engine 
run very smoothly at high speeds, and turned what 
would be an extravagant coal burner into an econo- 
mical machine. The back pressure observed in the 
diagrams of high-speed locomotives was not therefore 
adefect, but an advantage, and the author accordingly 
used small steam ports, and a short travel of slide valves. 
The remarks as to back pressure referred, of course, to 
the cylinder, not to the blast pipe, where it ought to be as 
small as possible.” So we see that on all hands Mr. 
Stroudley did what, theoretically, was all wrong, but 
which, practically, was a great success. Compression is 
absolutely necessary for high speed and economy in loco- 
motives ; but you tell us that in the compound non-con- 
densing engine compression is practically im possible(11), so 
that is one point in favour of the simple engine ; again, in 
the simple engine all the work done by the steam is 
done in the proper place, the cylinders, whereas Mr. 
Webb has taken the trouble to design and _ patent 
an arrangement by which the driver - can, after the 
steam has done half its work and left the high- 
pressure cylinders, expand it down to two-thirds 
of its pressure before it does the other portion of its work 
in the low-pressure cylinder; that is another point in 
favour of the simple engine ; and again, you say that the 
reduction of the initial loads due to compounding is only a 
secondary consideration (12) ; so pray where does the 10 per 
cent. gain come in? Your conte mporary would say there 
was no gain, and that the man who said that a compound 
was better than a simple engine cvteris paribus, ought to 
know better; but if your contemporary will turn to its 
number of January 11, 1884, jand read its own account of 
the compounding of the s.s. “‘ Abyssinia” it will perhaps 
modify its opinion, for this boat ‘having been fitted with 
simple surface-condensing engines with 72 in. cylinders, 
48 in. stroke, and a working pressure of 30 lb., was com- 
pounded by arranging two new 31 in. cylinders, tandem 
fashion, on top of the others, the pressure in the new 
boilers being 110 1b. The horse-power with the old boilers 
was 2070, and with the new 3000; I suppose your contem- 
porary would argue that the same results would have been 
obtained by admitting the 110]b. pressure steam direct to 
the 72 in. cylinders and cutting off very early ; quite so, 
and how long do you suppose he would run before he 
broke his crankshaft? Not far I know. Now here we see 
what a wonderful gain there is in compounding, by the 
reduction of the initial loads, and therefore also of the 
friction due thereto, allowing the same bearing surfaces to 
be just as effective for an engine 25 per cent. more power- 
ful. Take another case : at the last meeting of the Institu- 
tution of Naval Architects, Mr. A. E. Seaton read 
a paper on ‘*Some Further Experiences with Triple- 
Expansion Engines,” in which he mentioned a case of 
a steamer which had ordinary two-cylinder compound 
engines, her crankshaft being strong enough for a boiler 
pressure of 70 1b. only, having been fitted with a new 
boiler strong enough for 100 lb. pressure she was re- 
compounded by mounting a new high-pressure cylinder 
on top of the original low-pressure one. The original 
high-pressure now became the intermediate cylinder, 
with most satisfactory results, the engine running like a 
clock, 

Now, Sir, I cannot see any reason why the same results 
should’ not’ be produced in a locomotive, and with much 
greater effect; for at the outset, the initial load on the 
two pistons of the compound engine, taken together, is 
less than that on the two of the simple engine taken 
together, and while in the latter the loss from friction 
due to this load is constant forall points of cut-off, making 
the ratio of effective to indicated horse-power at extreme 
rates of expansion very small, in the compound engine the 
total initial load fails with the increase of rate of ex- 
pansion, so that there is very little variation in the ratio 
of effective to indicated power at various points of cut off, 
within reasonable limits, of course ; a consideration of the 
very first importance in an engine worked with a very 
wide range of expansion, as is the ordinary passenger 
locomotive. In marine engineering a crankshaft and 











bearings large enough for a surface condensing simple 
engine, would be much too heavy for an ordinary com- 
pound engine of the same power, and absurdly large for 
a triple-expansion engine still of the same power ; and the 
engineer who adopted ridiculously large dimensions for 
his shaft, simply because he had room to do so, would 





soon find himself out in the cold. Mr. Webb has done 
this, and in order to do it effectually has neutralised 
every possible advantage compounding would give him, 
and yet certain of your correspondents became quite 
hysterical because I ventured to criticise unfavourably 
his action in the matter. I have yet to learn that Mr. Webb 
has any prescriptive right to immunity from adverse 
criticism. Seeing that compounding on the most ordinary 
lines affixes such a relief to the crank-axle and bearings, 
it is fair to assume that an axle which requires enlarge- 
ment after compounding must have been very light 
indeed under the former conditions, and conversely an 
axle, which is sufficiently large for a simple engine, would 
be very ample for a compound one. Now referring again 
to Mr. Stroudley’ s crank-axle for the ‘‘ Gladstone,” we 
find that itis 7}in. in diameter at the centre, 8 in. in 
the bearings, and 8} in. in the crank-pin, the pins are 
4in. long, and the bearings 8} in., the centres of the 
cranks are 2 ft. 1 in. apart, and the crank webs 5 in. 
thick. Mr. Stroudley has shown that the engine 
indicates 1000 horse-power in her ordinary work, (13) 
and you say the cost of repairs is small, although the 
axle is so small as compared with Mr. Webb’s engines, 
and she has a load of 140 lb. per square inch on 18} in. 
pistons, The ‘‘ Precedent” class have a crank axle 64 in. 
in diameter at the centre, .7 in. in the bearings, and 74 in. 
in the crank-pin, the pins are 4 in. long, and the bearings 
9 in. ; the centres of the cranks are 2 ft. apart, and the 
crank webs are 4} in. and 42 in. thick, outer and inner 
respectively, to stand a load of 140 lb. on 17 in. pistons. 
Now taking the effective bearing surface as equal to length 
multiplied ‘by diameter we have in each bearing 65 square 
inches in the ‘‘G ladstone” as against 63 square inches in 
the “‘ Precedent ;” and in each pin 33 square inches in the 
“Gladstone,” against 30 square inches in the ‘‘ Precedent ;’ 
of course the “Precedent” is at a disadv antage in the thick- 
ness of crank web ; but adding up the dimensions given, 
we find the total length of the ‘‘Gladstone’s” axle is 
4 ft. 7} in. betw een the wheels, while in the ‘‘ Precedent” 
it is only 4 ft. 7 in., so we see that it is a perfectly easy 
matter, by using the available 4 ft. 7} in. space, which we 
see can be successfully obtained, to have an axle with 
84 in. long bearings, a 4} in. crank- pin, 5in. crank webs, 
and any diameters we feel disposed to adopt, the centres 
of the cylinders being 2 ft. apart ; that i isa much superior 
crank axle to that of the “ Gladstone.” 

We have seen what power the ‘‘ Gladstone” exerts, now 
let us look at the other. If you turn back to your issue of 
March §, 1875, you will there find illustrated and described, 
an engine, the ‘‘Precursor,” built by Mr. Webb, and exactly 
resembling the ‘‘ Precedent” in all particulars except 
that her coupled wheels are 5 ft. 6 in. in diameter, as 
compared to the ‘‘ Precedent’s” 6 ft. 6in. You give some 
details of her performances, showing she had run for 
eleven months between Crewe and Carlisle, hauling 
trains of an average weight of 140 tons, (14) and burn- 
ing 33.2 lb. of coal per mile. You also give five 
indicator diagrams showing the power exerted under 
different conditions, from which it appears that to pull 
eleven coaches up Shap Fell 1 in 7: 5, at 28 miles per hour, 
requires 484 indicated horse-power ; to pull fifteen up 1 in 
125, at 33 miles per hour, requires 592 indicated horse- 
power ; to take fourteen down 1 in 106, at 49 miles per 
hour, requires 529 indicated horse-power ; and to take 
eleven coaches on the level at 58 miles, requires 531 indi- 
cated horse-power. I commend these figures to the atten- 
tion of Mr. Webb’s numerous admirers, for they show 
what is wanted on the worst section of the North- 
Western main line, and I ask them to point out the 
reason of their admiration of the sublime policy, which 
enormously increases the size and cost of a locomo- 
tive, to make her appear on paper good for at least 

1200 horse- power (15), but when put to do work for which 
half that power is ample, she fails egregiously, and 
has to be taken off. Mr. Stroudley’s engine doing “double 
the work (16), burns3ib. per mile less than the “‘ Precursor,” 
what would be her consumption doing the same work, and 
what would be her consumption, do you suppose, running 
similar trains between Crewe and London ? 

You also mention the fact that, on being stripped for ex- 
amination, the ‘‘ Precursor” was found in excellent condi- 
tion, the coupled wheels remaining of exactly equal dia- 
meters, so it is pretty evident hercouplingrod was not doing 
much harm. Whatever the facts were that so prejudiced 
Mr. Webbagainst coupling rods, itis reasonably certain that 
they must have been known to Mr. Worsdell, but we 
have seen that when that gentleman went to Stratford he 
built a 7-ft. coupled engine, with an 8 ft. 9 in. coupling 
rod, and when he compounded this type he still stuck 
be his coupling rod; moreover, his simple engines 

had 18 in. cylinders, but his crank axle had the 

same length of bearing and of crank-pin and the same 
thickness of crank arm as in Mr. Webb’s “ Precedent” 
class, while the diameter of the axle is }in. less than in 

Mr. Stroudley’ s engine; so Mr. W orsdell’s notions of the 
real amount of bearing surface required are by no means 
so extravagant as Mr. Webb’s, and the results with his 
engines fully bore him out. Now when Mr. Worsdell 
built his compound engine he was able to get in, on the 
same centre lines, an 18in. anda 26in. cylinder of lin. 
thickness of metal. Of course, the low-pressure cylinder 
coming rather close to the leading wheel, and the long 
wheel base necessitating a certain anount of flexibility, a 
bogie was substituted for the radial axle-box. 
certainly is heavy, and stands on a lot of ground, 
to the application of the compound principle, there isto my 
mind an error in connecting the valve gear of both engines, 
as it is certain that in ordinary running, the low-pressure 
gear should be fixed in a suitable position to avoid loss 
between the cylinders, and the driver just have to vary 
the cut-off in the high- -pressure cylinder, as in a simple | 
engine ; but tosum up. Mr. Worsdell has 


| cember, 
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| reduce the ordinary proportions of cushioning. 


principle on a rational basis, and I sincerely trust that in 
his new sphere he will soon see his way to go on to perfec- 
tion ; his engines certainly do what they were expected to 
do, while Mr. Webb's do not. Mr. Webb’s “‘ Precedent ” 
class, with 17 in. cylinders, are 4 ft. 2in. wide between 
the frames, and had he gone on Mr. Worsdall’s principle 


he could have put in a 24in. and an 18 in. cylinder; by 
casting them together, his cylinder centres would 
be only 1ft. 1lin. apart; cutting off in the high- 


pressure cylinder in full gear at 80 per cent. of the 
stroke, he would have the equivalent of a cut-off at 
45 per cent. in the 17 in. cylinders, his crank-axle 
could be made stronger, and to have more bearing 
surface than the ‘‘ Gladstone,” the cylinders, barring 
a little of the low-pressure flange at the front end, 
would go between the frames, thus leaving the wheel base 
as it was; and he could have adapted his boiler to as 
high a pressure as he found convenient. That is roughly 
how Mr. Webb could have turned out a compound engine, 
which, although not so fine on paper or in an exhibition 
as the ‘* Dreadnought,” would still have done her work, 
and economise both coal and repairs, in so far as repairs 
are rendered necessary by small crank-axle bearing 
surfaces. 

In conclusion, I maintain that a comparison of locomo- 
tive policies in which efficiency is omitted, is of no value (17), 
for it is little use an engine being cheap i in first cost, li; ght 
on repairs, or economical in fuel, if she is to have the 
assistance of a second engine on every little extra push of 
tratfie. Compare the efficiency , if the word can be applied 
at all to such performances, of the ‘‘ Compound” or 
‘* Dreadnought” with that of the ‘‘Gladstone” or Mr. 
Stirling’s or Mr. Johnson’s engines, and see what you 
have as a set-off against an extra bearing surface, which 
was never wanted and is no use; and even without going 
to other companies for comparisons, we find in Mr. Webb’s 
own railway that the “ Precursor,” w eighing 31 tons 8 ewt., 
and costing little to build, can manage to develop the 
necessary horse-power to pull an average train te Car- 
lisle, but the ‘‘ Dreadnought,” weighing 42 tons 10 ewt., 
and costing nearly twice as much, is tacitly admitted to 
be a failure for the same work ; what avails her admirable 
qualities on paper, her mechanical fitness in the face of 
this admission? The policy which produced her may be, 
as you argue the very acme of sound locomotive economy ; 
but its next development will be looked forward to with 
much curiosity and misgiving by 

Yours, very truly, 

October 20, 1885. ARGUS 

[We fear that ‘*‘ Argus” has not read our articles care- 
fully or he could scarcely have perverted our remarks in 
so many cases, or devoted so much time to demolishing 
views which we never expressed. There are some opinions 
set forth in his letter which could not be dealt with 
within the limits of a foot-note, and which, therefore, we 
must leave for criticism in a future article, but, on the 
other hand, there are many statements in our correspon- 
dent’s letter on which it is desirable that we should com- 
ment at once in order to save further misapprehension. 
To these portions of the letter we have a appended 
figures referring to the following notes: (1.) Inasmuch as 
the opinions which “ Argus” has potter Sa were ex- 
pressed in this journal in August, 1871, we do not see the 
grounds on which our correspondent assumes that we 
hoid them ‘‘ because Mr. Webb” did something in De- 
1874. (2.) Our correspondent is quite wrong in 
his argument in this sentence; what we have said about 
the influence of first cost of locomotives would of course 
apply quite as much to increase of cost, if any, due to 
compounding, as to increase of cost incurred in any other 
way. Weare unaware also that we ever drew any com- 
parison whatever between the cost of Mr. Webb’s engines 
and those of Mr. Stirlingand Mr. Johnson. (3.) We never 
said anything of the sort. What we did say was that to 
ascertain the net annual saving due to the use of a large 
boiler or any other improvement, there must be deducted 
from the value of the fuel saved such a sum as will pay the 
interest and depreciation on the cost of the improvement. 
This is a simple self-evident fact, and not an expression 
of opinion. (4.) This is what ‘ «Ar, gus” says, not what we 
say. (5.) Of course it does; if there is one point on which we 
have insisted more strongly than another, it is that the 
true economy of locomotive working lies in getting the 
greatest possible work out of an engine. (6.) Our ‘"llus- 
tration was a perfectly fair one, intended to show the in- 
fluence of a charge for royalty. The result would have 
been just the same, however, if the assumed patent had 
not existed, but the cost of the supposed improvement 
had been 1207. 4s. per engine instead of 100/. (7.) We 
should be glad to know on what basis—theoretical or 
practical—our correspondent assumes that the ‘“‘ Prece- 
dents” would be improved by increasing their cylinders to 
18 in. in diameter. (8.) Our note (2), abov e, replies to this 
query. (9.) We should like to know “‘ Argus’s” authority 
tor this 1100 horse-power. Mr. Stroudley’s paper gives 
667.86, or say 668 horse-power, as the maximum power 
dev eloped, 7 amount some 40 per cent. under ‘‘ Argus’s” 
statement. (10.) Why ? Ifthe com pounding enables a given 
size of boiler to develop steam for 10 per cent. greater 
horse-power we should only get 735 horse-power for the 
bas Dreadnought” against 668 horse-power for the ‘‘ Glad- 
stone.” Even with our correspondent’s erroneous 1100 
horse-power for the “‘ Gladstone” we are at a loss to know 
how he arrived at the 1550 for the ‘‘ Dreadnought.” (11.) 
We never made any such statement ; on the contrary, we 
explained that with non- condensing compounds the com- 
pression would be excessive unless care was taken to 
(12.) Our 


| words with regard to this reduction of initial loads were : 
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states in his paper is that the “‘ Gladstone,” when hauling 
a train of twenty-three carriages from Brighton to London 
developed an average of 528.5 and a maximum of 668 
horse-power ; this was with the 8.45 a.m. train from 
Brighton, the loads with other trains hauled by this 
class of engine being given as varying (on occasions when 
experiments were made) from nine to fifteen carriages. 
(14.) The weight of train as given by us, was 141 tons ex- 
clusive of the engine, the average gross load being 187 tons. 
(15.) On what grounds does our correspondent make this 
statement? (16.) We have already shown that ‘‘ Argus” 
is entirely wrong on this point. (17.) We entirely agree 
with ‘‘ Argus” on this point ; but inasmuch as no one has 
to our knowledge expressed any other opinion we are 
rather at a loss to account for the tone of our corre- 
spondent’s remarks,— Ep. E.] 


ToTHE EDITOR OF ENGINEERING. 

Str,—I have been much interested in reading your 
correspondence and articles on compound engines. There 
is one point about Mr. Webb’s engines not yet, I think, 
noticed, which Iam unable to reconcile with good work- 
ing. An essential, perhaps the essential, feature of the 
design is that the crank-axles on which high and low- 
pressure pistons act are uncoupled, the professed object 
being to let the two sets of driving wheels roll inde- 
pendently in order to avoid the friction and inefficient 
grip of the rail inseparable from binding them together. 
As already pointed out and well understood, this leads to 
the cranks assuming different angles between them at 
different times. Now, if a compound engine is to be 
worked economically, either with regard to steam or coal 
consumption, there must be avoided any material drop 
of pressure at the exhaust from the high-pressure cylinder 
into the intermediate chamber. This is avoided by pro- 
perly proportioning the cut-off in the low-pressure 
cylinder. The proper cut-off depends on three things, 
viz. : (1) ratio of high to low-pressure cylinder volume ; (2) 
ratio of high-pressure cylinder volume to that of inter- 
mediate chamber ; and (3) the angle between the cranks. 
The latter has a very important influence in determining 
the point of cut-off that will prevent this drop of pressure. 
But evidently, if this angle is liable to continual variation, 
there seems no possibility of the valve being properly set. 

If Mr. Webb has avoided this difficulty by any means, 
it would be interesting to know how it has been done, 

Yours truly, 
Rosert H. Smt. 

Mason Science College, Birmingham, 

Oct. 17, 1885. 





To THE EDITOR OF ENGINEERING, 

Srr,—With reference to the breaking down of the com- 
pound engines on the London and North-Western Rail- 
way at Shap, mentioned in my letter which you kindly 
inserted in your issue of September 4, I beg to thank 
you for the information you have given on this important 
subject in your subsequent issues ; but one point I wish 
to clear myself upon, and that is the imputation cast upon 
your correspondent ‘‘ Argus” and myself by the remarks 
made by Mr. C. J. Ennor in the letter you published on 
the 16th inst. 

My letter was for the sole purpose of enlightening my- 
self upon an occurrence which, to say the least, is unusual 
on a well-regulated railway, and, knowing of the corre- 
spondence then going on in your columns, I thought a 
relation of the facts might be of interest to your corre- 
spondents. These were my objects in writing the letter, and 
any thought of running down Mr. Webb, was furthest 
from my mind, and although perhaps his compounds have 
not as yet realised his expectations, he is deserving of all 
praise from all locomotive engineers. In one point I quite 
agree with Mr. C. J. Ennor, and that is upon the way 
in which ‘‘ Argus” has commented upon Mr. Webb 
throughout the whole of his letters, and perhaps if he 
would follow Mr. Ennor’s advice and build an efficient 
and trustworthy compound engine he would be putting 
himself beyond criticism, and at,the same time benefitting 
humanity. 

My own experience of the marine compound engine 
leads me to believethat a compromise of it, with surface 
condenser, and a locomotive boiler mounted on wheels, 
would not prove a success, but would rather tend to 
further ‘‘ inconvenience.” 

Your obedient servant, 

October 21, 1885, TRAVELLER. 

To THE EDITOR OF ENGINEERING. 

Srr,—The facts mentioned in this letter will, I hope, 
prove of interest in this discussion, which must be my ex- 
cuse for again addressing you. 

You have been informed on official anthority that the 
coal consumption of all the compound engines, up to date, 
has been 29.2 lb. per mile. Knowing, as I do, that a com- 
pound engine has burnt as much as 39 lb. per mile as the 
result of a month’s working, it does to me seem strange 
that the average should not be more; and unless the 
working of compound engines is very different all the rest 
of the year to what it was in July, which there is no reason 
to suppose, I think it will seem equally strange to your- 
self and your readers. In July, the average consumption 
of a set of about ten “ Dreadnoughts,” working Crewe- 
London and Crewe-Carlisle, was 34.1]b. About ten 
more compound engines, running between Crewe and 
Rugby or London, burnt 31.57 1lb., whilst those working 
the lighter and much slower Holyhead line trains burnt 
29.2 1b. The two stationed at Rugby are down to explain 
high consumption, which means, I take it, that they have 
attained or exceeded the standard allowance of 38 lb, 
These figures clearly show that 29 lb. cannot be the ave- 
rage consumption on express trains, nor were you informed 
that it was, The trains are heavy during July, but the 








fine weather practically counterbalances this, so far as 
consumption goes, 

The **Dreadnoughts” appear to have been removed 
from the Crewe-Carlisle route owing to the breakages of 
connecting-rods, for I hear new connecting-rods are being 
made for them. : ' 

I would beg leave to refer you to a letter on this subject 
in the English Mechanic of October 9, wherein is_an 
extract from the Crewe stores sheet of July last. The 
cost per 100 miles in coal, oil, and grease of a link of 
“‘Dreadnoughts” is quoted as 1. 5s. ; of a link of ‘* Prece- 
dents” 1/. 3s. 10d. The coal consumption was only 61b. 
per mile in favour of the ‘‘ Precedents,” so this does not 
account for the difference of 1s. 2d. in cost, but only for 
about 3d. of it. Now where did the remaining 11d. go 
to? Are we to understand that this is the extra cost of 
compound engines in oil and grease? This means a loss, 
as compared with ‘‘ Precedents,” of about 2/. 5s. per 
month, or 27/. per year, when in actual work. Taking 
the ‘‘ Precedent” highest on the list, as quoted in the 
letter in your contemporary, and comparing it with the 
‘‘ Dreadnought” highest on its list, the excess of rape oil 
used by the compound engine is 69 per cent., non-corrosive 
oil 68, and grease 57 per cent. 

Nobody seems tu know what a ‘‘ Dreadnought” costs, 
but can it possibly be less than 500/. more than a “ Pre- 
cedent ;” or spreading this sum over the life of the engine, 
say 25 years, 20/. a year more? When all the pieces are 
ready, a ‘* Dreadnought” takes about nine weeks to put 
together, whilst a ‘‘ Precedent” takes about five. 

The next time Mr. Webb speaks before the Statistical 
Society, I would suggest that he include in his speech a 
computation of the time lost to the public by compound 
engines since they have been running. 

The Great Eastern Railway compound engines used to 
run into St. Pancras at first, but were taken off because 
they had insuperable objections to climbing one of the 
banks between Tottenham and St. Pancras. 

Yours obediently, 








BICHROMATE BATTERIES. 
To THE EpITor OF ENGINEERING. 

Srr,—The following useful battery may be of interest to 
some of your readers : 

Six half-gallon stoneware jars (coffee cans) with holes 
for tap or plug. In each a round porous jar 9 in. by 
3 in. surrounded by carbon plates and broken carbon. In 
the porous cell a zinc rod 84 in. long weighing 1} lb. 
Solution, common salt and water. The depolarising solu- 
tion is for the six cells: 


Water, 14 lb. 8. dd. 

Potash bichromate, 1} lb. at 6d. perlb. 0 10} 

Sulphuric acid, 6 lb, at 14d. = 0 9 
1 7% 


Ihave four 24 candle-power 4.8 volt lamps in places 
where the light is only wanted for a few minutes at a time ; 
one is used as a night light to be turned up when wanted. 
Besides this the current is used through resistances for 
bells, gas lighters, &c. For this I use cells one to four in 
series, added to which a third wire is used with six in 
series in my work-room either for ten-volt lamp 5 candle- 
power or other purposes. I am sure I under-estimate 
when I say the current is used fifteen minutesa day. And 
for the second time this combination has lasted me over 
ten weeks. To equalise the wear of the solution I empty 
all the cells together about the fifth week, and refill with 
the mixed solntion. The loss of zinc is about 2 lb. at 4d. 
per lb. =8d., added to the cost of solution equals 2s. 34d., 
or between 4d. and 4d. per night. A night light alone 
costs $d. 

The carbon of the cells I use has just been overhauled 
after six months continual use; there are hardly enough 
chrystals of chrome alum to cover a sixpence, but in each 
carbon cell is about 20z. of a pale bottle-green crystal, 
very brittle, and unlike chrome alum, easily detached 
from the carbons. I shall be much obliged if you can tell 
me what these are. 

I have never heard of the use of iron in the place of zinc 
in these batteries, and shall feel greatly obliged if any of 
your readers can give me any information on the subject. 
I have tried a short experiment with the following result - 


Seven cells (pint round stoneware) in series. 
In each cell oneiron plate immersed surface 4 in. by 1} in. 
two carbon 2 


: ie 29 ” ) ” 
In asolution divided among the seven cells of 


Water es ae 6 lb. 
Potash bichromate 12 oz, 
Sulphuric acid 41},, 


This kept a 24 candle-power (4.8 volt) lamp at a useful 
light for 34 consecutive hours, 
Yours truly, 


W.N. 








A CURIOUS ELECTRO-CHEMICAL 
PHENOMENON. 
To THE EpiToR OF ENGINEERING. 

Srr,—If the formula given by Mr. Chaster for the 
crystals formed in bichromate batteries is divided by 2, 
it will be seen to be identical with that which I found 
on rough analysis, and as given in my letter, or KCr2 
SO, .12 Aq... (Cr was misprinted Cs). 

I intended the brief symbol SO, for the dihydric sul- 
phate (H, SO,). Mr. Chaster does not explain in his letter 
why the chrome alum crystals attached themselves to 
each end of the pieces of arc carbon; it could hardly be 
accidental in my batteries, because in them the instance 
is invariable. It may be the result of the same electro- 





lytic action by which the carbons become attached to the 
carbon pole. 

If the new compound (double bichromate) does not 
produce the chrome alum crystals, it will enhance the ad- 
vantages of this excellent form of battery. 

Yours faithfully, 
B. H. Tuwarre, 

37, Victoria-street, Liverpool, October 10, 1885, 








THE CABIN JOHN BRIDGE. 
To THE Epitor OF ENGINEERING, 
Srr,—Please correct the statement of Mr. B. Baker's 
address to the Mechanical Science Section of the British 
Association at Aberdeen (page 318 of your issue of 
September 25) in regard to the span of the stone arch of 
the Cabin John Bridge. It is 220ft. clear span, 56} ft. 
rise, instead of 215 ft. span. It is the last foot that counts 
in such things. 
Very respectfully, 
M. C. Mees, 
Chief Engineer of the Washington Aqueduct, 
and Builder of Cabin John Bridge. 
Washington, D.C., October 7, 1885. 











MARINE ENGINE GOVERNOR. 
To THE EpIToR OF ENGINEERING. 

Sir,—I beg to correct a misstatement in the last number 
of your paper (page 366), in which you say that I am 
engaged in the Swedish Navy. For the present I am not 
on the active list. At the same time I beg to draw your 
attention totwo points not mentioned in yournote. The 
governor is not only connected with the throttle valve, but 
also with a piston valve, which permits the steam in the 
receiverto escape to the condenser. By this arrangement 
vacuum will be obtained on both sides of the piston of 
the low-pressure cylinder, which thus loses all its power 
in an instant (if so required). In some cases it is required 
to have the governor *‘ anticipating,” and when so, there 
is fitted between the outlet and inlet pipes of the little 
pump a supplementary cock, governed by the water pres- 
sure at the stern of the vessel. 

Iam, Sir, yours truly, 
Fripo.r Frson. ALMQVIST, Seagoing Engineer. 
Stockholm, Sweden, October 19, 1885, ; 





THE NEW PATENT LAWS. 
To THE EDITOR OF ENGINEERING. 

Smr,—With regard to the alteration of practice under 
the new Patent Law, which has frequently caused two 
patents to be taken out now instead of one, I think the 
following experience may interest your readers. 

I recently applied for a patent for a machine, and part 
of the machine was a wheel of new construction, which 
was specially useful to the machine in question, and was 
also applicable and useful to other machines. 

Iemployed a thoroughly respectable patent agent to 
obtain the provisional protection. He informed me that 
he feared that ‘‘the authorities” would require that a 
separate patent should be taken out for ‘* the wheel.” I 
demurred, and he sent in the specification as I had settled 
it. Shortly after, he again informed me that ‘‘the au- 
thorities ” objected to the wheel being included in one 
patent, and that he did not think he could induce them 
to “ give way ;” so I ‘‘ gave way,” and the specification 
was simply divided into two. 

I have now received the account for the work done by 
my patent agent, and I find he charges me 10/. for obtain- 
ing the two provisional specifications, which, after deduct- 
ing the Government fees, leaves him 8/. for his work ; but 
if only one provisional specification had been taken out, 
he could have charged me only 5/., leaving him only 4/. 
for his work, which would have cost him in time, &c., 
—— a few shillings of the same as the work he now gets 
8/. for. 

I cannot help wondering whether this may be one of 
the reasons why we are now s0 often induced to take out 
two patents where one ought to be sufficient, and might 
be, if the patent agents would fight on our side. 

Yours wonderingly, 
A PATENTEE. 








THE LIFE OF A SHALLOW WATER CABLE. 
To THE EDITOR OF ENGINEERING. 

Srr,—In an article on the ‘‘ Life of a Shallow Water 
Cable,” which appeared in ENGINEERING of the 9th inst., 
reference is made to a volume called ‘Telegraph and 
Travel.” One passage in its pages is said to describe 
the settlement of a Turko-Persian difficulty on the ques- 
tion of iron or wooden poles for a particular section of the 
telegraph between Tehran and Baghdad. It is added :— 
“Sir Frederic Goldsmid cut the Gordian knot; for 
seventeen miles he put up alternative wooden poles and 
Siemens’ poles. There was an ingenuity about this 
transaction which ought to rank Sir Frederic as a high 
diplomatist.” 

If the writer of the artiele will again turn to the book 
and look at page 252, he will find that the credit for this 
arrangement belongs to Colonel (now General Sir Arnold) 
Kemball, the late distinguished Resident and Consul- 
General at Baghdad, and that it is only chronicled, not 
appropriated, by 

Yours obediently, 
Tae AvTHor or ‘‘ TELEGRAPH AND TRAVEL.” 

Kensington, October 22, 1885, 








DEFENCES OF NEW ZEALAND.—Major Cautley, R.E., has 
presented a report on the defences of New Zealand, and 
the Colonial Government has decided to take vigorous 
measures to render them effective. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10, 1885. 
Aw unexpected lull has overtaken the iron markets, 
and it is impossible to say to-day what it means. 
Railroad builders, merchant bar makers, and others 
who have been buying liberally of pig iron, have all 
suddenly disappeared from the market, and left sellers 
wondering as to the cause of the sudden departure of 
the game. Prices are firm in all markets from Boston 
to Chicago. The retail demand is satisfactory for iron, 
steel, sheets, plates, nails, and hardware material. 
The enormous activity in building is coming to a close, 
and a great deal of material is being rushed forward 
from shops and factories to enable builders to complete 
their engagements by the end of this month. Special 
and standard brands of foundry have advanced 50 to 
70 cents, and will remain there because a few makers 
of these brands are well sold up, and can afford to 
remain out of the market for ninety days. The best 
brands of crude and refined iron are scarce. The orders 
for merchant bars are mostly for medium makes at 
1.50 dols. to 1.60 dols. Sheet iron has advanced one- 
fourth cent per pound, and is now higher than it has 
been for two years. Plate and structural iron is 
weakening again, due more to the enormous capacity 
than anything else. Heavy orders are filled in a short 
time. Manufacturers reappear in the market. Several 
important engineering enterprises are heard of, which 
will be inaugurated next spring, such as tunnel build- 
ing, city elevated railroads, numerous and expensive 
public buildings, large manufacturing corporations, 
and the like. It is more and more evident that next 
spring will witness a great activity in building. Rail- 
road building will also be actively pushed, and very 
good guesses are made that doubl? the mileage will be 
laid next year than has been this year. One possible 
cause of the disturbance is the expected action of labour 
unions throughout the country in inaugurating strikes 
foreight hours. A general agitation is fixed for May 
Ist. Steps are being taken ‘by labour organisations 
throughout the country to make the strike as general 
as possible. It is not yet known what dangers exist in 
that quarter. The past week has developed a large 
number of strikes for higher wages, and the advances 
are being rather generally acceded to. Manufacturers 
have booked orders in nearly all branches of industry 
or two to three months and are not ina position to 
suspend production. The past week has been rather 
dull in steel rails because of the determined course of 
nakers in holding prices at 30 dols. to 31 dols. Large 
orders could be readily booked at 29 dols., but these 
figures have been declined. Reports from the leadin 
manufacturers of textile machinery in New Sneed 
States and elsewhere, show that there is a 25 per cent. 
increased capacity as against thirty days ago. Work 
will be steady until the last of December. After that it 
is probable the demand for machine shop labour will 
be less active. The trunk lines are making vigorous 
efforts to settle disputes, and there is a moderate in- 
crease in tratfic, but the difficulties in the way of har- 
monious adjustment are apparently too numerous for 
permanent peace. Yet an adjustment may be made, 
and if so the outcome will be increased railway con- 
struction, on a small scale, mainly of small lines of 
from ten to fifty miles in the section of the country 
this side of the Mississippi. Several railroad enter- 
prises have recently been announced, and to all ap- 
pearances railroad building will be quite actively prose- 
cuted on the opening of spring. The list of failures 
shows a decline in number and amount of liabilities. 





TUBULAR BOILERS. 


It is well known that in the smoke tubes of tubular 
steam boilers, the rate of production of steam, per 
unit of length, increases the nearer the part under 
consideration is to the firebox tube-plate. This fact 
was as clearly demonstrated by the experiments of 
Petiet and others. 

The steam thus produced at the ends of the tubes 
where they are inserted into the tube-plate, acting 
together with the steam supplied by the tube-plate 
itself, lessens the density of the water in contact with 
these surfaces, and the refrigerating power is reduced in 
proportion as the combustion is more active, the volume 
of water smaller, and the escape of steam more difficult. 
The result is that these surfaces become overheated and 
weakened and expand excessively. The water may 
even possibly assume the spheroidal state. Leakages 
consequently often occur at the junction of the tubes 
with the tube-plate. 

It would therefore be evidently advantageous to 
increase the volume of water and to facilitate the 
escape of the steam which is produced in this part of 
the boiler, provided that the section of the passage for 
the products of combustion, or heating gases, be not 
contracted in consequence. This may be done. The 
tubes of locomotive boilers are usually provided with 
iron or steel ferrules in the tube sheet of the firekox. 
The internal diameter of the tubes may consequently 
be reduced to that of the inside of the ferrules without 
contracting the section of the passage for the gases, 
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This reduction of diameter may be extended for a 
certain length, say, from 1 ft. to 2 ft. for example, 
without lessening the evaporation, as the production of 
steam by a given heating surface, or, in other words, 
the quantity of heat transmitted, is proportional not 
only to the extent of this surface, but also to the re- 
frigerating power of the liquid in contact with it. In 
the present instance, the heating surface is slightly re- 
duced, at the contracted part of the tubes, but as the 
density of the mixture of steam and water surrounding 
it is at the same time increased, there are good 
reasons for assuming that the quantity of heat trans- 
ferred is not lessened. On the contrary, if the dia- 
meter of the tubes were uniform throughout their 
length and enlarged at the tube-plates only, an 
arrangement frequently adopted, the heating surface 
would be much reduced, and the speed of the heating 
gases increased, thereby producing a serious diminu- 
tion in the production of steam. 
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Messrs. Augustin Normand and Co., of Havre 
(France), have lately patented altering the diameter of 
boiler tubes for a certain length at the firebox end in 
accordance with the principles above explained, the 
annexed sketches A and B showing two modes of 
carrying out their plans. They have applied those 
improvements to the three last sea-going torpedo 
boats built by them for the French (Government. 
The official trials consisted of three runs on the 
measured mile at the beginning, and three runs at 
the end for determining the advance of the boat per 
revolution, with a full speed run of two hours’ 
duration inserted, no interruption being allowed be- 
tween the different parts of the trial. A trial of this 
kind is certainly more severe and of longer duration 
than the ordinary three hours’ run. The results were 
as follows : 

Displacement at beginning of trial in English tons, 
46.2 tons. 











Number of boats 71 72 73 
Dates of trials . June 13, 1885 Aug. 14, 1885 Aug. 24, 1885 
Mean speed during 

the two hours’ 

us Ct... knots 20.948 20.596 20.752 
Mean revolutions per 

minute ‘ ms 310.48 306.86 309.65 
Mean boiler pres- 

sure oy Ib. 127 129 129 
Consumption of fuel 

(Anzin briquettes) 

perhour .. Ib. 1120 1350 
Vacuum < 27.6 26.9 
Air pressure.. in. 2.3 2.5 





None of the leakages in the fire tube-plates, which 
had been observed during the trials of the former boats, 
were experienced. The tubes are made of brass, 44 
millimetres outside and 40 millimetres inside diameter, 
reduced to 39 and 35 millimetres respectively for a 
length of 300 millimetres (1 ft.) near the firebox tube- 
plate. The inside diameter of the ferrules is also 35 
millimetres, so that the section of passage of gas is not 
reduced, although the thickness of the body of water 
and the width of the longitudidal passages for the 
escape of steam between the tubes, is thus increased by 
33 per cent. in the vicinity of the firebox tube-plate. 

The results above recorded are of much interest, and 
we trust that further experiments will be made with 
Messrs. Normand’s tubes on locomotive and on hard- 
fired marine boilers of the ordinary type. 











TAR AND AMMONIA FROM BLAST 
FURNACES. 


The Present Position and Prospects of Processes for the 
Recovery of Tar and Ammonia from Blast Furnaces.* 
By Mr. Wittram Jonzs, Langloan Iron Works, N.B. 
(Continued from page 388.) 

Dempster Process.—The only English firm which has yet 
attempted the recovery of tar and ammonia from the blast 
furnace gases, is the firm of Messrs. R. Heath and Son,’of 
Stoke-on-Trent. Extensive plant on condensation prin- 
ciples has been erected by them at their Norton Works. 

The apparatus at these works has been designed and 
patented by Mr. John Dempster, of the firm of R. and J. 
Dempster, Newton Heath, Manchester. Mr. Dempster, 
being a gas engineer and constructor of gas works, adopted 
apparatus generally used in gas works, but adapted to the 
special requirements of blast furnaces. The blast fur- 
naces of the Messrs. Heath are situated close to the forges, 
mills, and collieries of the firm ; and as the gases are used 
in raising steam for the latter, Mr. Dempster had to prac- 
tise every economy in relation to them. 

The plant is adapted to deal with the gases of four 





* Paper read before the Iron and Stee] Institute at 
Glasgow. 








furnaces. The hot gases are conveyed from the furnaces 
by a 6-ft. main, and pass in the first place through the 
flues of the ammoniacal liquor-still. he area of these 
flues is very large, thus causing the gases to flow slowly 
round the still, and by reducing the —_ allowing the 
dust to fall to the bottom of the flue. understand that 
there is very much more dust in these gases than in the 
gases of the Scotch furnaces. By an arrangement of 
scrapers, this dust is collected in a well at the end of the 
still. The well can be shut off from the flues by dampers, 
and the dust removed without having to stop the working 
of the still. The ammoniacal liquor is easily boiled in 
this way, and the ammonia driven off without any expense 
for fuel. The still is 40 ft. long and 7 ft. in diameter, and 
holds twenty-four hours’ make of liquor; the ammo- 
niacal liquor is being continually pumped in, and there 
being baffle plates in the still, it flows on to the other 
end and out. The gas can be shut off at any moment 
from the flues of the still. 

The gases then pass on to two iron vessels, which ma 
be termed primary washers. These washers are eac 
divided into four compartments, the divisions being sealed 
in water. The bottoms of the vessels slope towards the 
front; and the gases, divided into two, are made to pass 
four times under water. These vessels are so arranged 
that either can be shut off for cleaning, while the gas is 
passed through the other. A considerable ed of tar 
is obtained here with the remainder of the dust. 

The gases now enter the atmospheric condenser, which 
consists of 100 malleable iron pipes, 40 ft. in length and 
20 in. in diameter, placed in five rows of twenty each. 
The pipes are placed upon the usual cast-iron box, provided 
with the necessary division plates to separate each row of 
pipes, while allowing the condensed matter to flow under- 
neath. The cast-iron box has alsoa sloped bottom, which 
allows of the condensed matter gravitating to one end, 
where it can be run off. 

By an arrangement of valves, any one of these rows of 
pipes can be shut off, and they can be easily cleaned, if 
necessary, by removing the blank flanges from the top. 
They can also be sprayed if necessary. 

The gases are then drawn through the exhauster, which 
consist of four Roots’ blowers, capable of discharging 
10,000 cubic feet of gas per minute. The blowers have 
valves fixed at the inlet and outlet, so that they can be 
shut off for repairs if necessary. 

he gas passes on to four sets of Livesay washers, the 
gas dividing through two, and again dividing through the 
othertwo. They can be shut off in pairs at any time, and 
cleaned if required. The interior of these washers is fitted 
with four plates, varying in size, and getting smaller 
towards the outlet, the last plate of the last washer having 
holes 7; in. in diameter—the object being to get rid of the 
last of the tar before entering the scrubber. It is claimed 
by Mr. Dempster that they do this very effectually. 

The gas then enters the scrubbers, four in number, 
which are each 100 ft. high and 12 ft. in diameter, and 
are filled with about 300 tons of wooden boards set on edge. 
Each scrubber is provided with a pump, which throws 
the liquor to the top of the scrubber. The gases flow 
through the four scrubbers alternately, the last being a 
clean water scrubber. The scrubbers are set in a square, 
and in the centre between them is a spiral staircase. They 
are made in rings of plates 5 ft. deep, and in each ring of 
plates is a fap valve, held to its face by weights, so as to 
give an immediate release in case of an explosion. These 
valves also do duty for manholes to the scrubbers, being 
18 in. in diameter. Between the scrubbers and the boilers 
is introduced a box which is partly filled with water, and 
hasa plate dipping into it, thus acting as a seal between 
the gas on its way to the boilers and the gas leaving the 
scrubber, so that in the event of an explosion when start- 
ing the works, it does not strike back farther than this 

X. 

The apparatus has now been working for two months, 
and Mr. Dempster informs me that it has given the utmost 
satisfaction. The firm are now erecting plant to deal with 
the tar, it being originally intended that it should be dis- 
posed of to the neighbouring tar distillers ; but unfortu- 
nately the prices are new so low for this substance that it 
will pay only by distillation on the spot. As the works 
have been only recently started, reliable figures as to 
yields of tar and sulphate cannot yet be given, but the 
atest results will be given at the meeting. 

Mr. John Dempster puts down the cost of his apparatus 
at 6000/. per furnace. 

Henderson Process.—The following is a description of 
plant on the condensation principle, devised by Mr. A. 
G. Henderson, of the Gas Appliances Company, Limited. 
It is capable of treating 20,000,000 cubic feet of gas per 
twenty-four hours, or in other words, the gases of two 
blast furnaces consuming 80 tons of coal per twenty-four 
hours. 

The process is also applicable to the recovery of bye-pro- 
ducts from coke ovens, gas producers, &c., and to ordi- 
nary gas purification. The following order of apparatus 
is observed: (a) Primary washer and cooler. (b) Steam 
jet exhauster. (c) Slow speed water condenser. (d) A 
washer scrubber. 

The primary washer and cooler consists of a tower-like 
vessel, built of boiler plate 21 ft. high and 21 ft. in dia- 
meter, and divided off into five chambers. A central 
pipe runs up the centre of this vessel, with a connection 
to one sub-chamber in each of the five main divisions. 
The five chambers are divided off into seven sub-chambers 
radiating from the central vertical pipe. Each chamber 
is filled half full with liquid, and the seven diaphragms 
which divide each chamber, are provided with a serrated 
edge which stretches from the central pipe to the peri- 
phery of the vessel. The serrated edges are sealed in the 
liquid and are set at an acute angle to the liquid. 

The gas enters the bottom chamber by the central pipe, 
and from this pipe it enters the sub-chamber, the outlet 
being the serrated edge sealed in the liquid, The gasthus 
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travels from one chamber to another, and a run of 150 ft. 
in the whole apparatus is thus given to the gas. The five 
main chambers are fitted with liquid overflows, arranged 
to suit the seal on the serrated edges, and also with stop- 
cocks by means of which the cooling and cleansing media 
is supplied by gravitation. At the top of the vessel liquid 
is let down from chamber to chamber intermittently, or it 
may be arranged for the liquid to flow through the whole 
—- continuously, as in blast furnace practice. 

‘There is no pumping of the liquid through the apparatus 
over and over again with circulating pumps. Much of the 
effectiveness of the purification is due to the liquid in each 
chamber taking a whirlpool motion by the forward pres- 
sure of gas. The pressure resistance to the gas is low, due 
to the form of serrated edges, and also to the free circula- 
tion of the liquid in each chamber. The media em- 
ployed in the cooling and cleansing may be either 
water, ammoniacal liquor, or heavy oil, according to 
the composition, temperature, &c., of the gases under 
treatment. 

The gas thus reduced in temperature from 500 deg. 
to 150 deg. Fahr. passes on to the Korting’s steam 
jet exhauster. In dealing with such enormous volumes 
of gas, these steam jet exhausters are generally erected in 
groups, any one or more of which can be put out of action 
as required. Mr. Henderson claimsfor them the follow- 
ing advantages or recommendations over mechanica! ex 
hausters, viz. : (1) Cheap first cost ; (2) certain uniformity 
of action ; (3) small daily cost where fuel ischeap as at a 
blast furnace establishment ; (4) cheaply upheld in repair ; 
(5) little attention required. 

On the other hand, we have the intermixed steam to 
condense out, weakening the natural liquor from the gas, 
and the gas is raised some 10 deg. Fahr. in temperature, 
&c. As the details of these exhausters are not fixed, I 
cannot give any detailed information with regard to 
them. 

The gas mixed with the steam from the exhauster now 
enters the condensers. They consist of a three-fold set 
of vertical multitubular vessels, each of which is 22 ft. 
high and 114 ft. square, and they are each provided with 
a closed water chamber at the bottom and an open water 
chamber at the top. These chambers are connected tv- 
gether with 1200 malleable iron tubes 14 in. in diameter, 
so that in the three columns there are 3600 tubes, 
which altogether present a cooling surface of 25,000 
square feet, this being exclusive of the cooling surface of 
the casings. 

Each chamber is divided horizontally by two perforated 
discs, the perforations in these discs being made of such 
a size as to allow of an annular passage for the gas 
around the cooling tubes. The cooling water for the con- 
densers is supplied by gravitation. It enters at the 
bottom of the condenser nearest the scrubber filling the 
bottom chamber, and rises through the tubes. It thus 
fills the chamber, cistern, or open tank, at the top, over- 
flows at a porthole, and is carried off to the bottom 
chamber of the next column, where the process is repeated, 
and so on. The cooling water entering is controlled by 
one large valve. The cylindrical chamber inclosing the 
cooling tubes has gas outlet and inlet connections. 

The hot gas enters at the top of the first condenser, and 
the area of this being very much greater than the con- 
necting tube, an expansion of the gas takes place, and 
the rapidity of the flow of gas is greatly reduced. The 
whole of the gas is brought into near contact with the 
cooling surface in passing the annular spaces formed by 
the holes in the discs and the cooling tubes. The con- 
densation is progressive and uniform, the hottest gas 
meeting the hottest water, and the coldest gas meeting 
the coldest water. The tar water, &c., is run off as it is 
condensed in the usual way. With gas entering at 
150 deg. Fahr. and water at 53 deg. Fahr., the gas leaves 
the apparatus at 54 deg. to 55 deg. Fahr. and the water 
at 140 deg. to 145 deg. Fahr. The water tanks at the top 
of each chamber being open to the atmosphere, part with 
much of their heat. 

The gas, now reduced to the ordinary temperature, 
passes on to the scrubber. It is 32ft. high and 26 ft. 
square, and it is divided off horizontally into seven cham- 
bers. On the floor of each chamber is fixed numerous gas 
distributors, consisting of bell-mouthed tubes, open at the 
top and bottom. The upper or bell-mouthed end rises 
above the level of the purifying liquid. They are sur- 
mounted by an inverted cap, which is slightly sealed in 
the liquid. This dip cap is fitted with curved vertical 
partitions, dividing the gas volume into still smaller 
streams, and by means of these partitions being curved the 
gas plays upon the liquid at an angle, sending the liquid 
into a whirlpool-like motion. The number of distributors 
in each chamber is 2652, or 18,564 in all, and each dis- 
tributor presents to the gas 16 in. of metal surface, in all 
2062.6 square feet. 

Each chamber is provided with an overflow tube, set to 
suit the seal on the dip caps, and it may be provided 
with valves worked from the outside, by means of which 
the liquor is let down from chamber to chamber. In blast 
furnace practice a constant stream of cold water enters 
at the top of the scrubber, overflowing through the 
different chambers, and is run off as strong liquor at the 
bottom along with the tar. The letting down of the liquor 
from chamber to chamber, at stated intervals, or strengths 
of liquor, by means of the valves, allows of very strong 
liquor being made, which is an arrangement admirably 
adapted for works where the liquor is worked up into 
caustic or liquor ammonia. It is also very suitable for 
works where there is a limited water supply. 

The gases enter at the bottom chamber and pass into 
the next through the beli-mouthed tubes, fill the dip-caps, 
break up into small volumes, and bubble through the 
seal in fine streams. The gases are then distributed in 
the usual way. 

This scrubber is admirably adapted for the scrubbing of 


furnace gases with oil, to deprive them of their hydro- 
carbon vapours or ‘‘ spirits,” and to obtain the last traces 
of tar, &e. Itis equally applicable to the scrubbing of 
gas from coke ovens, &c., for benzol or ammonia. It will 
be observed that the water used in the principal parts of 
this apparatus is derived from one main overhead tank, 
thus saving a multiplication of pumping engines, &c. 

The cost of the apparatus which I have described is 
about 10,000/., or 5000/. per furnace. Certain Scotch iron- 
masters are at present considering the advisability of 
adopting this of 2 of plant. 

Veilson or Summerlee Process.—At the Summerlee Iron 
Works, owned by Messrs. Neilson, works for the extrac- 
tion of tar and ammonia from the furnace gases have been 
erected, and they have now succeeded in bringing their 
process to a considerable degree of perfection. 

The principle of the process consists in the os a 
of 1g ammonia in the gases by means of dilute sulphuric 
acid. 

At these ‘works there are four close-topped furnaces, 
70 ft. high—fitted with the usual cup and cone arrange- 
ment for charging--and three open-mouthed. The coal 
used is brought principally from the Larkhall or Hamilton 
district. 

Twelve scrubbers, 6 ft. square and 20 ft. high, built of 
cast-iron plates, and filled with hard-burned fireclay tiles 
in the form of chequer work, are provided. hese 
scrubbers are worked in sets of two ; the gases, at a tem- 
perature of 500 deg. Fahr., enter at the top of the one 
scrubber by a 24-in, neck, and are washed in a downward 
direction with a stream of water. The temperature of the 
gases is at once brought down from 500deg. to 140 deg. 
Fahr. This preparatory washing of the hot gases is of 
great practical importance in the successful carrying out 
of this process. If the gases at 500 deg. Fahr. were passed 
into the second scrubber, which is lined with lead, it would 
in a very short time be completely ruined, so far as lead 
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work is concerned, in consequence of the enormous expan- 
sion and contraction. 

Owing to the want of space, these towers or scrubbers 
are placed within 18 in. of the large gas main, and the 
gases were formerly taken from the main and carried to 
the bottom of the scrubber. 

This tube invariably got choked up with “ pitchy ” 
tar, and hence the gases are now passed immediately into 
the scrubber, where the ‘‘ pitchy” tar is kept liquid by 
the excess of condensed tar from the gas. The wine of 
the hot gases with water before entering the acid scrubber, 
is also intended to wash out the potash and soda salts oc- 
curring in the gases, which, if not washed out, would con- 
taminate the ammonia salts. It removes the greater part 
of the tar obtained by washing the gases at these tempe- 
ratures, thus avoiding the subsequent washing of that tar 
from sulphate of ammonia liquor, and it avoids any danger 
of decomposition of the sulphate of ammonia, and any 
a of the sulphuric acid employed into sulphurous 
acid. 

The gases now, at a temperature of 140 deg. Fahr., 
enter the second scrubber, which is lined with lead (8 lb. 
to the square foot), where they meet a descending flow of 
dilute sulphuric acid, which deprives them of the am- 
monia and any other base that they contain. The exit 
gases have a temperature of 135 deg. Fahr., and have 
been deprived of 25 to 30 per cent. of the tar which they 
originally contained. The dilute sulphuric acid used falls 
from the bottom of the scrubber into a cast-iron cistern 


lined with lead, which constitutes the bottom of the | 


scrubber. From this cistern the acid gravitates into a 
cylindrical vessel lined with lead, whence it is blown by 
means of compressed air to a lead-lined tank standing 
above each scrubber, and it is again distributed through 
the scrubber by falling on a series of leaden cups. 

The water used for washing the gases is lifted from a 
brick tank below the ground level by a double-acting pump 





with 9-in. plungers, A constant circulation from this tank 


| of the vats. 





is neat up, and the water lost by evaporation is ocea- 
sionally made up. 

The amount of water sage through the six water 
scrubbers is in all 230 gallons per minute, and the volume 
of gas per minute I estimate at 15,600 cubic feet. The 
volume of dilute acid varies, but it is about 280 gallong 
per minute passing through the six acid scrubbers. The 
water scrubbers catch by far the greatest portion of the 
tar, but they do not entirely remove the potash and soda 
salts existing in the gases, which is a most surprising 
feature. 

The gases from the six sets of scrubbers are collected in 
a4ft. main tube, provided with the necessary escapes, 
and are drawn through the whole apparatus by means of 
an ordinary Schiele fan, driven at a speed to suit the 
—— of gas, They are then burned at the boilers, stills, 

C. 

Any water, &c., that may condense out of the gas in 
its travel to the boilers is run back to the tank. This 
water, taken all over, is absolutely neutral, showing that 
the gases are not carrying off in suspension dilute sul- 
phuric acid, but that the water in the gas is entirely due 
to water of evaporation. With regard to this point a 
very great deal depends upon the proper manipulation of 
the fan. The gases burn freely, and there is no difficulty 
in keeping up the steam at the boilers, the ‘‘ heats” at the 
stills, &c. 

The dilute acid used in the scrubber is brought nearly 
to the neutral point, the workman in charge testing the 
degree of acidity by means of a little dilute soda solution. 

When nearly neutral, the liquor is run by gravitation 
from the tanks above the scrubbers to a series of evapo- 
rating and settling tanks or vats. These vats are ranged 
in series behind the sulphate-house, one series gravitating 
into the others, 

Great care is now necessary in treating the liquor to 
thoroughly separate the tar which it contains before 
evaporating to the crystallising point, otherwise a very 
inferior sulphate will be produced. 

The liquor is placed in steam-tight vats lined with lead, 
and fitted with a steam coil. It is kept at a temperature 
of 180 deg. Fahr., which often causes very considerable 
quantities to rise to the surface. The specific gravity of 
he liquor, to begin with, should be greater than 1.09, as 
under that gravity great difficulty is experienced in 
effecting a separation. The tar which rises to the surface 
is run off into an egg-end boiler standing below the level 
The vapours and all the steam used in these 
various operations is condensed, and may be used for 
diluting the vitriol. 

The liquid is run off from the vat into two upright 
boxes, lined with lead, where it is boiled down to a gravity 
of 40 deg. Twd., and is then run off into four shallow 
tanks, lined with lead, where it is allowed to settle, and 
is then carefully skimmed from the last of the tar. All 
these operations are conducted in the open air. 

The sulphate of ammonia liquor is then run into the 
sulphate-house, where it is boiled down to the crystallising 

oint, and the crystals “fished” hot and thrown into a 
LS autenter, where they are washed with a little 
water, dried, and carried off to the storehouse. 

The sulphate of ammonia liquor in the tar is worked up 
in a most economical manner. The skimmed tar is dis- 
tilled with lime, and the liberated ammonia conducted 
into the vessels in which the liquor is boiled down to 
40 deg. Twd. Thetar, which rises to the surface of the 
liquor in the vats, being rich in sulphate of ammonia 
liquor, is placed in an upright boiler and washed with 
water, the mixtures of tar and water being effected by 
means of compressed air. The washings may be boiled 
down, or employed to dilute the sulphuric acid used in 


| the towers. 


The washed tar is then mixed with the tar from the 
water-scrubbers, and is forced by compressed air into the 
tar-stills, which are of the usual shape, &c., for the 
handling of blast-furnace tar. 

The gases of two furnaces, with about one-fourth of the 
gas of another, are being handled, but the plant now laid 
down is capable of treating the gases of four furnaces. 
At the furnace top the outward pressure of gas is 2} in. 
water-gauge pressure. 

The present make of sulphate of ammonia is from 12 to 
14 tons per week, 


(To be continued.) 





LiveRPOoL ENGINEERING Society. —The ninth meeting 
of the current session was held at the Royal Institution, 
Colquitt-street, on Wednesday evening, October 14th; 
Mr. W. E. Mills, president, in the chair. A paper by 
Mr. Peter Evans, on the ‘‘ Application of oe oy 
Air to Warehouse Requirements,” was read by the 
author, After giving a general description of the hoisting 
machinery at the boandusy-savenk warehousez of the 
Warehouse Owners’ Company, Limited, including a de- 
scription of the engine and boiler house, with air com- 

ressors, air mains, receivers, and connections to power 

oists, the author described the system of cooling and im- 
proving cereals, and also of elevating and distributing 
same by means of compressed air. He then compared the 
first cost and working expenses of the different systems of 
transmitting the power for working the hoists, and showed 
the economy of compressed air in the case under con- 
sideration. The application of compressed air for refri- 
gerating purposes was next dealt with, and he showed 
how pel seta cellars might be made valuable as stores 
for dead meat by exhausting into them the air after it had 
done its work in the hoists, the air on expansion pro- 
ducing an intensely cold, but pure, atmosphere. In con- 
clusion he creer | out the great demand for a reliable 
compreased air-power meter, by which consumers could 
be charged for the amount of power actually used, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE, 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
he number of views given in the ification Drawings is stated 
= each case after the price ; ae dae ae mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ‘ 

Copies of Specifications may be obtained at 38, Cursitor-street, 

eet , E.C., either personally, or by letter, enclosing 
amount of apo and postage, addressed toH. Raper LaoK, Esq. 

The date of the advert t of the pt ofa plet - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt ofa plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the arounds mentioned in the Act. 


RAILWAY PERMANENT WAY. 


12,155. J. Quarmby, Manchester. Railway Chairs 
and Sleepers. (6d. 2 Figs.) September 9, 1884.—This in- 
vention relates to arrangements, by means of which fishplates 
are dispensed with, two rails being placed end to end in the chair 
and wedged up separately. The wedges are held in position by 
means of locking levers. For the better preservation of the wooden 
wedges and sleepers they are inclosed in a tight-fitting and air- 
tight case of zinc or other material. (Sealed October 6, 1885). 


12,581. Wade H. Smith, Birmingham. Permanent 
Way of Railways. (6d. 4 Figs.) September 19, 1884.—The 
main key being in position a fastening key is driven home in a slot, 
the latter key bedding on the end of the slot which has a tapered 
plane, and against the chair-horn, thus securing the main key per- 
fectly in position. A loose plate having flanges over the sides of 
the chair-horn prevents the creeping of the main key. The 
fastening key beds against this plate, called the anti-creeping plate. 
(Accepted September 18, 1885). 


13,669. B.G. Martin, Cork. Fastening or Connec- 
tion for Attaching the Rails of Railways. (6d. 10 Figs.) 
October 16, 1884.—Plates are fitted to the abutting ends of the rails 
to be joined, the outer faces of the plates being tapered each way 
from the centre. Chairs with tapered inner faces, are passed on to 
these plates, and secure them in position. (Accepted August 18, 
1885). 


13,686. T. Richmond, Nottingham, Bolts and Nuts 
for Fastening Fishplates. (6d. 4 Figs.) October 16, 
1884.—When the nuts are screwed tight on to the bolts and two 
sides of each nut brought into a vertical position, a small lever 
fastened to the plate by means ofa rivet is knocked down into a 
horizontal position, so that the ends of the lever wedge between 
the nuts, thus preventing them from unscrewing themselves. 
(Accepted September 8, 1385). 


13,707. A. Cooper, Middlesbrough. Steel and Iron 
Plates for Sleepers. (6d. 12 Fiys.) October 16, 1884.— 
Bosses are formed onthe bar plate at the points where the rails 
are secured to impart greater strength. (Accepted August 25, 
1885). 


14,536. T. Richmond, Nottingham. Arrangement 
for Preventing the Wood Keys Used for Securing 
Rails in their Chairs from Working Out. [4/. 3 
Figs.) November 4, 1884.—In addition to the wood key a metal 
key is used provided with a shoulder which cuts into the wood 
upon being driven into position, and holds the wood key firmly. 
To remove the keys, the metal key may be prized up by a pick or 
lever, thus releasing the wood key. (Accepted August 28, 1835). 


14,630. W. E. Gedge. London. (EF. Gordon, Massachu- 
setts, U.S.A.) Railroad Switches. (4d. 4 Figs.) November 
5, 1884.—A lateral motion is imparted to the switch rails without 
moving the point rails ; guards are attached to the switch rails to 
prevent the wheel flanges from coming in dangerous contact with 
the ends of the point rails. (Accepted August 28, 1835). 


15,309. C. D. Abel, London. (//. Hirchweger, Hanover). 
Sleeper Rails. [4¢d. 6 Figs.) November 20, 1884.—The rails 
and longitudinal sleepers are made in one piece. (Accepted August 
28, 1885), 


15,360. J. P. Jackson and R. Symons, Sheffield. 
A Self-Clamping Rail Chair. [6d. 3 Figs.) November 21, 
1884.—The chair is constructed in such a manner that the down- 
ward pressure of the rail and of the load on it causes it to be 
clamped between the jaws of the chair. The chair consists of 
the base A, having one jaw B formed thereon, in which is a mortice 
with inclined upper and lower surfaces C. Into this mortice 














fits the loose tenon E, provided with the jaw F. On the upper 
surface of the tenon is formed a seat G for the base of the rail to 
bear on, Thedownward pressure exerted by the rail and its load 
upon the tenon will tend to force this down the incline, whereby 
the jaw F will be made to clamp the rail forcibly against the fixed 
jaw B. (Accepted September 15, 1885). 


15,663. H. S. Stewart, London. Washers. [4d. 
7 Figs. November 28, 1884.—The inner edges of the washers are 
serrated, soas to produce a ratchet action upon the fastenings with 
which they are used. (Accepted September 22, 1885). 

15,522. W. Lloyd Wise, London. (E. Boyenval and 


Ponsard and Co, Paris). Permanent Way of Railways. 
(6d. 10 Figs.) November 25, 1884.—The rails are attached 





directly, as shown in the figure, or by the intervention of chairs, to 
metallic plates ¢c by means of screws or bolts e, screwed into blocks 
of wood e, placed under the plates c and into the sleepers a, made 
of rolled or hammered iron or steel, and rivetted to the plates ¢ ; 





if a firmer sleeper is required plates d d may also be rivetted to its 
under side. Layers of linoleum may be interposed between the 
plates c and the rails or chairs, to act as elastic cushions and soften 
the rolling action of vehicles. (Accepted September 11, 1885). 


7349. A.J. Boult, London. (EF. D. Dougherty, Philadel- 
phia, U.S.A.) Railway Ties. [4d. 2 Figs.] June 16, 1885. 
—This invention relates to an improvement in cross-ties for 
elevated and surface railroads, the object of the same being to 
provide means for conveying the water, oil, and dirt falling on to 
ties into suitable conduits located alongside of the track. A 
further cbject is to provide yielding ties, whereby the noise occa- 
sioned by passing trains is considerably deadened and the wear of 
the rails and car wheels much lessened. (Sealed September 29, 
1885). 


7678. T. H. Gibbon, London, Railway and Tram- 
way Construction. [6d. 8 Figs.) June 24, 1885.—The 
sleepers consist of longitudinal metallic boxes provided with 
arrangements for locking the rail, and connected by means of 
transverse tie-rods. The arrangement appears particularly ap- 
plicable to tramways and light railways. (Accepted August 7, 
1885). 


8713. _F.J. Talbot, Sheffield. Fastenings for Rail- 
way Chairs, Rails, and Rail Joints, (6d. 9 Figs.) 
July 18, 1885.—The bolts, combined with heads for giving bearing 
surfaces, are united by crossbars, (Accepted August 28, 1885). 


9349, P. M. Justice, London. (C. B. Price, Pittsburgh, 
U.S.A.) Railway Frogs and Switches. (8d. 9 Fiys.)— 
August 5, 1885.—In order to preserve the continuity of main lines, 
frogs are used, which may be moved away from the main rails or 
may be thrown above the latter without preventing the passage of 
carriages on the main line, at the same time constituting 
continuations of the branch rails. A, A', A? are the main line rail, 





B' the lead rail, and B, B* the siding rails. The frog rail E is 
—— at X, and is supported by chairs g. The inner edge vcan 
»e brought in line with the inner side of the main rail, so as to cover 
the latter, the facer being inclined downwards from the centre 
towards each end. The movement may be imparted to the 
frog and switch rails from a cranked shaft H. (Accepted Septem- 
ber 8, 1885). 


9921. P. Richard,Derby. Joint Chair for the Per- 
manent Way cf Railways. [4d. 3 Fijs.] August 21, 1885. 
—The object is to overcome the jolting which usually takes place, 
when the wheels of vehicles pass over the joints of rails. The chair 
is made of two parts, fitting between the upper and lower flanges of 
the rails similarly to the common form of fishplate, but is further 
provided with a foot which spreads out and forms the base resting 
upon the sleeper. The two parts of the chair are bolted together 
through the webs of the rails in a similar manner to the ordinary 
fishplates, but are further secured by two bolts under the rails 
which pass through lugs formed at each end of the chair. The 
whole weight of the rail and its load is communicated from the 
under sides of the top flanges through the two parts of the chair 
to the sleeper. (Accepted September 25, 1885). 


TRAMWAYS. 


13,310. M. H. Smith, Halifax, York. Rails and 
Chairs for Tramways. (4d. 5 Figs.) October 8, 1884.— 
The rails and rail guards are reversible, for changing the 
working and wearing surface, without displacing the chairs or 
disturbing the street or road surface. The tread rail 1 is pre- 
ferably double-headed, the guard rail 2 has three equal limbs, 


Fug J ; 
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4, 5,6. The chair 7 is so formed that the guard rail 2 is held with 
its inner limb 4 horizontally, and when the tread rail is held in 
position by a wooden wedge 8, it presses against the limb 4. The 
groove 12 is left for the flanges of the wheels. The guard rail is 
capable of three reversals. (Sealed October 6, 1885). 


14,504. F. Moore and E. C. S. Moore, Plymouth. 
Wheels and Axles for Tramways. [6d. 6 Figs.) No- 
vember 3, 1884.—To do away with the strain on the axles of 
wheels when passing round curves, the two wheels on the same 
axle are allowed to revolve independently by making the axle in 
two separate pieces. The bearings are tightened by a collar pro- 
vided with wedge-shaped projections. (Accepted August 18, 1885). 


14,635. A.J. Boult, London. (G. Pardy, San Francisco, 
U.S.A.) Compressed Air Street Railways. (8d. 6 Figs.) 
November 5, 1884.—Along the route, contiguous to the track, is 
arranged a storage or charging pipe, which through a system of 
valves is made available for tapping to take a supply therefrom to 
replenish the receivers upon the car. The car may therefore be 
made of low capacity, both as regards storage room and pressure 
of the stored air. (Accepted September 18, 1885). 


14,971. C. A. Edge, Warwick. Wheels for Tram- 
cars and other Vehicles. (6d. 7 Figs.) November 13, 
1884.—The flange and tyre are separate, the flange having elastic 
supports, so that it may be pressed into the tyre when the tram- 
way leaves the rails and passes over an ordinary road. (Accepted 
August 14, 1885). 


15,060. R.F. H. Hovet, Bamberg, Wheels to Run 
on Rails or Ord Roads. [6d. 4 Figs.) November 
15, 1884.—The flange is arranged loosely between two tyres, allow- 
ing it to retire at the place where the wheel touches even ground, 
while projecting at the upper part of the wheel. (Accepted August 
21, 1885). 
15,671. F,G. Myers. Lond Tr r Wheels 
(6d. 5 Figs.) November 28, 1884.—To allow of the wheels on the 
same axle travelling at different rates round curves, they are fitted 
with loose tyres which are free to revolve round the outer body 
of the wheel on friction balls working in one or more suitable 
grooves. Accepted September 11, 1885). , 
16,044, G, F. Milnes, Birkenhead. Tramcar Ve- 
hicles. (6d. 3 Figs.) December 6, 1884.—To facilitate the 
e of tramcars round curves, they are fitted with inde- 
pendent self-righting bogie-carg, The body of the tramcar 








and bogie frames are made each with inclined circular bearing 
pieces or turntables. In place of these, inclined curved ways and 
friction rollers may be used. Combined with these bogies is a 
self-righting central supporting frame carrying wheels arranged 
toslide transversely on inclined surfaces. (Accepted September 18 
1885). 

7613. J. Rae,Glasgow. Spring for Tramcars, Self- 
Adjustable for Varying Loads. (4d. 1 Fig.) June 23, 
1885.—The spring A A! is a compound or double-curved laminated 
spring. When a heavy load is put on, steel blocks B B fastened 


a 2 a 





to the tail of the scroll irons C C come in contact with the portion 
A of the compound curve A A', and causes the spring to ride asa 
short spring, thus preventing hobbling, swinging, and the rattling 
of windows. (Accepted September 8, 1885). 


RAILWAY ROLLING STOCK. 


11,657. H. J. Haddan, London. (C. 4. Dupuis, Villiers 
aux Chénes, and A. Jeanmaire, Tremilly, France.) ety 
Coupling for Railway Carriages. (6d. 7 Figs.) August 26, 
1884.—When the carriages are pushed towards each other, tne 
catches B B are brought together, the two heads graze each other, 
and, finally, lock, being pressed by the spring F which acts on the 
lever EE, and to render the coupling secure, the tongue D is 
































pressed down by the levers I. To release the coupling the 
cranks R R are used, acting on the endless screw P. Touncouple, 
the tongue D is lifted by the lever I, then the crank H is turned 
acting with the screw G to press on the lever E, thus releasing 
the catches B. A carriage furnished with this coupling may be 
connected with a wagon provided with the usual screw and link 
coupling. (Accepted August 21, 1885). 

13,850. W. S Laycock, Sheffield. Couplings for 
Railway Rolling Stock. (6d. 4 Figs.) October 20, 1884.— 
The apparatus is operated from either side of the vehicle and con- 
sists of an arrangement of levers and links by means of which the 
coupling links or shackles can be raised, moved on one side, and 
dropped over the draw-hook of the next adjacent carriage. A rod 
A operated by handles B is fixed in suitable bearings, so as to 




















have a rocking and short lateral sliding motion in its bearings, and 
is kept in its normal position by springsC. The centre part of the 
rod A is bent to form a crank arm D in front of the draw-hooh E 
for the purpose of lifting the links G G'G2 when coupling or un- 
coupling through the medium of the first link G. The links G 
and G2 are connected to the central link G! by means of knuckle 
joints having a movement in one direction only to enable them 
to be raised together. (Accepted August 7, 1885). 


14,813. A. M. Clark. (C. Leidy and C. E. Green, Angus, 
Ohio, U.S.A.) Railway Coupling. [6d. 3 Figs.) November 
10, 1884.—The connecting link enters a sliding block in connec- 
tion with the drawhead to which a swinging piece is hinged, to the 
free end of which is 1 gyro a tripping pin connected at the other 
end with a drawhead. After coupling, the parts are held in posi- 
tion by acoupling pin, Upon withdrawing the pin the connect- 
ing link is free to act on the tripping pin; the sliding block is 
thus withdrawn and the link released (Accepted August 7, 1885). 


5858. A.M. Clark, London. (J. Bourne, Jun., Portland, 
U.S.A.) Railway Carriage Axles. (6d. 5 Figs.) May 12, 1885. 
—This invention relates to improvements in car axles formed of two 
sections journalled in each other at the middle of the axle. A hub 
which is shrunk or otherwise rigidly attached upon the inner end 
of one of the axle sections, serves to receive the inner end of the 
other axle section, which is provided at a short distance from its 
end with a fixed collar having its outer side surface bevelled. (Ac- 
cepted September 18, 1885). 


8781. R. Hadfield, Sheffield. Construction of Rail- 
way, Tramway, and other Wheels and Pulleys. [4d. 
2 Figs.) July 21, 1885.—The wheels are fitted with interchange- 
able tyres provided with pockets for the reception of the arms, a 
packing of a bad conductor of concussion and vibration, such as 
hard dry oak, being interposed to secure freedom from vibration 
=. when the wheel is running. (Accepted August 25, 


9313. J. Gerhardt, Montreal, Canada. Safety Truck 
Appliance for Railway Cars. [4d. 4 Figs.] August 4, 1885. 
The object is to provide means by which, in case of derailment of 
cars of the “‘ bogie” type the carriages will be retained in their 
normal position, and the wheels in the line of the track. For this 
purpose truck frames are loosely attached to the car body, suffi- 
cient play being allowed to permit the trucks to accommodate them- 
selves to curves. (Accepted September 4, 1885). 


RAILWAY BRAKES. 


14,473. T. Sloan and E. Hawks, Edinburgh. Rail- 
way Brawes, (8d, 14 Figs.) November 1, 1884.—The object 
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8 to obviate ‘‘skidding” by automatically regulating the pressure 
applied to the brake-blocks. The weight of each carriage is 
applied to place the brakes on the wheel with an‘initial pressure, 
and the removal of the pressure is effected by mechanical devices 
under the control of the driver, the degree of pressure being con- 
trolled in proportion to the adhesion of the wheels by means of a 
momentum governor fitted [to one or more axles of the braked 
wheels. (Accepted August 21, 1885). 


14,575. M. Schleifer, Berlin. Brakes for Railway 
[Sd. 20 Figs.] November 4, 1884.—The brake 
blocks are automatically set to give them an approximately con- 
stant motion to and from the wheel, regardless of the wear on the 
blocks. In order to prevent the pressure on the wheel becoming 
excessive and skidding the wheel, the stroke of the rods, by which 
the brake is applied, is limited by a spring and stop which comes 
into operation, as soon as the desirable maximum pressure to 
which the spring is set, is reached. The appliances may be used 
in connection with vacuum and air pressure brakes, but are 
especially applicable to screw brakes worked by hand. (Accepted 
August 18, 1885). 


14,821. J. Y¥. Johnson, London. (J. H. Cheever, New 
York, U.S.A.) Rubber Hose or:Tubing. [4d.] November 10, 
1884.—The object is to render the hose pipes for air or vacuum 
brakes more durable and less liable to accidental rupture from 
rotting of the fibrous fabric. Instead of using a tube of fibrous 
fabric coated with rubber on both sides, two distinct tubular 
layers of fibrous fabric are employed, india-rubber being inter- 
ee so as to wholly separate the two layers from each other ; the 

ose is also provided with an external and internal rubber cover- 


ing. (Accepted September 1, 1885). 
16,439. _J. Gresham, Manchester. Automatic 
Vacuum Brake A: tus, (Sd. 13 Figs.) December 15, 


ppara 
1884.-—This invention relates toa ball valve employed in connection 
with automatic vacuum brakes in which a ial vacuum is main- 
tained in the brake cylinder on both sides of the piston to keep 
the brakes out of action, and the brakes are applied by admitting 
air to the train pipe and one side of the piston only, and preserv- 
ing the vacuum on the other side by means of a ball valve, which 
then cuts off that side from communication with the train pipe, 
but will allow a free passage of air from the cylinder to the train 
pipe whilst the exhaust takes place. The valve shown is intended 
for brakes in which the piston cylinder and vacuum chamber are 
combined. The p ge a3 cc icates with the under side of 
the piston, while a! is connected with the vacuum chamber form- 
ing the upper side of the piston ; the pipe b is connected with the 
train pipe by india-rubber tubing. The cage f holding the ball g 
slides upon the projecting nipple a2, which forms the seating for 
the ball. The cage is provided with holes f? so that air can pass 
between the interior of the cage and the tube b. When air 
is drawn from the vacuum chamber the ball rolls up the incline f3 
to allow of a free passage of air. When air ceases to pass the ball 
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rolls back and nearly closes the passage in the cage as shown in 
the figure. When the brake is applied by the admission of air 
into the chamber a4, the ball valve rest firmly on its seating, but 
it may be pushed off its seating by moving the cage with 
the lever h. Fig. 2 shows arrangements applicable to auto- 
matic vacuum brakes for slipping carriages, the object being to 
close the ends of both uncoupled train pipes and prevent the 
admission of air to either without interfering with the automatic 
action of the train; d is the ordinary slip-coupling for the draw- 
bars ¢, actuated by pulling the rope hat hl. The brake slip- 
coupling consists of two separate couplings of the ‘‘ Universal” 
type, each provided with a cock, made to couple with the ordinary 
couplings of the train pipe and with each other. By pulling at 
the rope h the two cocks are closed. The two coupling facings of 
the two cock couplings are not secured, but will become detached 
from each other when the two parts of the chain are separating. 
The chains g are provided to prevent the flexible hose pipes 5! 
from striking against the ends of the carriage when the train is 
slipped. (Accepted August 25, 1885). 


16,604. H. A. Hoy, Manchester. Vacuum, Air, or 
other Fluid Pressure Brakes for Railways. [6d. 6 
Figs.) December 18, 1884.—In order to insure the perfect coup- 
ling up of train pipes, used in connection with vacuum or pressure 
brakes, the train pipe and draw hook couplings are made dependent 
one upon the other. Fig. 1 illustrates this invention as applied to 
vacuum brakes where dummy couplings are used, Figs. 1 and 3 
are two views showing its application to pressure brakes when 
cocks are used. In Fig. 1, b represents the end beams of the vehicles, 
e is part of the train pipe, d the draw hooks and bars; the two 
vehicles @ and a' are shown coupled together. The dummy 
coupling f and the double arm f2, which are rigidly connected, are 
arranged to turn on the axis f1. The arm /f2 carries a tumbler. 
The brackets e are formed with projections e' to come on each 
side of the dummy J, which render the placing of the coupling on 





the dummy impossible when the tumblers /3 are held up. The 
coupling link g! is provided with projections g? in such a manner 
that it is impossible to place it on the draw hook d without lifting 
the tumbler, and consequently raising the coupling from the 
dummv,. In Figs. 2 and 3, c! represents the cocks, c2 is the handle 








secured to the plug which has a short armc? to which one end of the 
rod his jointed. On one side of the rod h is a projection A? which 
will come in the way of a projection /> on a segment /6 formed on 
the axis j' of the tumbler 3 when the latter is down as shown in 
the figures, and will prevent it from being lifted until the handle 
c2 is turned to open the cock, when the upper edge of the projec- 
tion h? upon the rod h will come below the projection #5, which 
when the tumbler is up, will prevent the cock from being shut. 
(Accepted September 11, 1885), 


1152. M. Schleifer, Berlin. Air Pressure Cylinders 
for Railway Brakes. [6d. 2 Figs.] January 27, 1885.— 
The cylinder is enlarged at one end, so that a leather ruffle, which 
servesas a piston packing, does normally not lie against the cy- 
linder. When, on its backward stroke, the piston reaches tais en- 
larged portion of cylinder, the tension of the air on both sides of 
the piston grows equal. On the return stroke the compressed air in 
front of the piston presses the leather ruffle against the sides of 
the cylinder, and sets the piston in motion. (Accepted August 18, 
1885). 

5810. 


S. Sheppard, Dublin, H. G. Barnes, Dublin 
and J. A. O’Connel, Cork. 


J , 

A Mechanical Contrivance 

for Stopping and S Tramcars and all Ordi- 

nary Road Conveyances. (6d. 2 Figs.) May 12, 1885.— 

This is an attempt to turn to practical account the principle of 

storing the energy of a moving car, to be temporarily stopped, in 

a spring which may in turn be set free to act and again émpart 
motion to the car. (Accepted September 18, 1885). ; 


7955. E. A, Wescott and E. R. Bristol, Minneapolis, 
U.S.A. Car Brakes. (4d. 4 Figs.) June 30, 1885.—The 
object is to bring continuous automatic air brakes into operation 
in case of a wheel leaving the track or an axle breaking, or any 
obstruction being met with. From the carriage is suspended a 
post, which, by contact with the rails or other obstruction, acts 
upon a valve on the train pipe, thus applying the brake. (Sealed 
October 6, 1885). 


SIGNALS, &c. 


13,324. J.W. Fletcher, Stockport. Electrical Rail- 
way Signalling Apparatus, [6d. 9 Figs.) October 8, 
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1884.—Only a single wire is used between the signa 2 
signal-box for indicating by means of the arm Eine pl 
of the signal, and the state ‘of the signal ight at night. 
The coils Aare constructed of fine wire and connected for work. 
ing the induced needle; while coils B, of thicker wire are 
connected in circuit by wires W with coils A. An armature C is 
controlled by coils B, and actuates a small flag D by means of a 
prolongation C'. The current from the battery B passes through 
the spring S! and metallic lever A, and by the springs $3 and 84 
to the contact boxC. By the line W! the current reaches the 
repeater and light indicator and passes through both coils A and 
B, but as the current is only strong enough to actuate the arm 
E, the armature C is not attracted, and therefore the flag D rot 
raised. The flag F indicates when the signal is mechanically out 
of order, (Accepted September 1, 1885). . 


14,496. J. Enright, London. Electric Railway Signa). 
ling. (6d, 3 Figs.) November 3, 1884.—The object . ry signal 
to or from a train without making electrical contact. Along the 
permanent way are fixed coils of insulated wire with iron core 
joined with a battery by means of line wire which is continued to 
the signal box. On the train is fixed a coil, so that ag it passes 
along, the coil shall come into close proximity with a line coil 
causing an induced current in the oak on the permanent way 
which opens to an indicator ; the train thus signals itself. When 
the coil on the train is joined with any convenient indicator a 
signal may be sent by the signalman to a driver. (Accepted Septem- 
ber 1, 1885). 


14,953. J. Radcliffe, East Retford, Notts. Elec- 
trical A: — for Communication between Pas. 
sengers, Guards, and Drivers, of Railway Trains. 
(6d. 7 Figs.) November 13, 1884.—Within the guard’s van and on 
the engine, electric bells with commutators are attached, and 
| batteries, connected to insulated wires, run throughout the 
| length of the train in such a manner, that the equilibrium of elec- 
trical potential is maintained when the couplings between the 
different parts of the train are complete. Upon these being 
separated, or knobsarranged in the compartments either pushed or 
pulled, the equilibrium of electrical potential is disturbed, and 
the bells are rung by currents from their respective batteries, 
(Accepted September 11, 1885). 


8621. W. R. Lake, London. (M. W. Parrish, Detroit, 
and M. F. Parrish, Niles, Michigan, U.S.A.) Electric Sig- 
nalling or tus for Railways. (6d. 4 Fiy,.| 
July 16, 1835.—There are arranged two circuits, one of which is of a 
higher resistance than the other, a signal or bell in the circuit of 
higher resistance and circuit breakers in the circuit of lower resist- 
ance, 80 applied that a break in the circuit of lower resistance causes 
the bell to be rung by the circuit of higher resistance and conse. 
quently not to ring when the circuit of the lower resistance remains 
unbroken, as the lower resistance circuit shunts the higher resist- 
ance circuit, thus robbing the latter circuit of its power to ring 
the bell. (Accepted September 4, 1885). 


CABLE RAILWAY. 


6130, G. B. Bryant and E. D. Dougherty, Phila- 
delphia, U.S.A. Grippers for Cable Railways. [ti/. 
3 Figs.) May 19, 1885.—The grip is so constructed that when 
from any cause the cable becomes disengaged from it, it may be 
readily caught without the necessity of stopping the car or engine 
driving the cable. Referring to the illustrations, rollers e¢ are 
carried as shown by a plate B secured to the lower end of a plate 
A passing through a slot in the floor of the car. The plate A is 
| guided by the slot and by means of a bolt passing through a slot 
j in the plate A, and connecting the lower ends of the irons L 
| secured to the floor of the car. The plate A has pivotted toita 





| cam M bearing on the floor of the car, and operated by means of 
| the arm N, so that by placing his foot on and depressing the arm 
| N, the carman can let down the plate A, which carries the jaws ; 
| the cable is then inserted between the jaws, and the plate A again 
| raised. The plate Balso carries at its lower end a horizontal roller 


cli 


r 





g, which prevents the cable from falling down out of reach of the 
grip. A plate C is secured to the other side of the plate A, and 
has pivotted to it the upper end ofa jaw D carrying the rollers 1 
which are opposite the rollers e. A plate E is fastened to the 
plate C, and carries a cam G operated by means of a bifurcated 
connecting rod H secured to one end of a horizontal lever piv otted 
to the plate A, and whose other end is connected to the lower end 
of a vertical rod bearing against one edge of the plate A, and re- 
tained in position by means of horizontal arms bearing against the 
sides of the plate A, and connected by a bolt sliding in a vertical 
slot in the sleke A. When desired to start the car, the carman 
with his foot depresses this vertical rod and thus raises the con- 
necting-rod H forcing the cam G to bear against the back of the 
plate D, and forced the rollers m towards the rollers e, the cable 
being thus gripped betweenthem. When the foot is removed the 
plate D hangs vertically and the cable is released. (Sealed 
September 18, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 








SovTu AUSTRALIAN TELEGRAPHY.—South Australia now 
possesses about 5500 miles of telegraph, and the length of 
wire is nearly 9000 miles. In 1883 the gross value of the 
international messages was 251,2777. Sawn jarrah poles 
are pronounced the {best timber for carrying wires. e 
Transcontinental line was opened in October, 1872. The 
cost of construction was 338,059/., or including repoling, 

Its length (from Adelaide to Port Darwin) 
|is 1975 miles. A line to Western Australia cost nearly 
| 70,0007. Communication was established between Ade- 
laide and Perth in December, 1877. 





| &e., 479,1750. 
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THE EXPLOSION AT HELL GATE. 


Any one who was fortunate enough to witness the | 


orand sight offered on Saturday morning, October 
10th, to the thousands assembled, must have re- 
flected, if a thoughtful person, on how little it 
takes to destroy the work of ages, if the force be but 
properly applied. Here were huge masses of rock, 
built up by Nature through the countless ages, 
shattered to fragments by the pressure of a child’s 
finger, and the incessant labour of the last few 
years, culminated in a rumble, a splash, and a sub- 


| expressive but not so orthodox, and it has been 


known as Hell Gate for many years. 

That its name is not altogether misapplied the 
writer can bear witness to, for with a friend who is 
now a respected deacon in a popular church, he 
undertook to row through there some twenty-five 
years ago, and nothing but that usual good fortune 
which always watches over the heedlessness of 
youth, prevented them from being dashed to pieces 
on the rocks, for they tried till exhausted to pull 
their boat around the point, and the remarks of 
the deacon at that time, were more in keeping with 
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way of Long Island Sound, the route being much 
shorter than the exit by the Narrows, and moreover 
in no danger of filling with silt. In a word, a 
permanent gate to the ocean would be established. 

It is only necessary to glance at the Hell Gate 
obstructions and their history. In 1848 Congress 
was urged to make an appropriation for removing 
Pot Rock, Frying Pan, and Ways Reef. In 1852, 
20,000 dols. were appropriated, and 18,000 dols. 
spent on Pot Rock, with the result of increasing 
the depth of water from 18.3 ft. to 20.6 ft. The 
method employed, which was the best known at 
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sidence of solid rock which now ceases to obstruct | the character of the place under its present title, | the time, seems to our modern ideas extremely 


one of New York’s great highways to the commerce 
of the nations. 


| than with the sacred office he now fills. 
The rocks in question, which consist of hard horn- 


crude: M. Maillefort, a French engineer, removed 
the rough portions of the rocks by exploding 


A retrospect may not be inappropriate at this | blend gneiss, with intersecting quartz veins, have charges of powder on their surface, with the result 
time, for in order to appreciate what has been done, | various names, such as Heel Tap, Great Mill, Fry- | above given. 


it will be necessary to note the condition of the 
locality before the work was commenced, and then 
to follow it to its completion. 

In that arm of the sea known as the East River, 
located on the eastern side of New York, just where 
it enters Long Island Sound, there is a series of 


| ing Pan, Pot Rock, &c. ; but the two most impor- 
| tant and the most dangerous, were Hallett’s Rock 
|and Flood Rock. Hallett’s Point was blown up 
| by General Newton on September 24, 1876, and 
| Flood Rock on Saturday October 10, 1885. On 
| Flood Rock, which occupied the centre of the 


In 1867 General Newton reported a plan to give 
| 25 ft. depth of water at low tide by removing these 
| rocks. Congress made the necessary appropriation 

in 1868 of 85,000 dols., and in 1869 operations were 
| started on Diamond Reef. The drilling on this 


reef was done from a scow having a central well- 


rocks, rendering navigation so perilous that even | channel, a small ridge or backbone projected, and hole 32 in. in diameter, within which 21 drills 


among the old Dutch settlers this passage was | the entire extent of this rock was about nine acres. | were mounted and operated. 


Holes from 7 ft. 


known as Hurl Gate, and the modern progress of | With Hallett’s Point demolished, and Flood Rock | to 13 ft. in depth were drilled and charged with 


ideas and the modern desire for emphatic words, 
have changed this harmless title into one equally 


| lowered to afford 26 ft. of depth at low water, New 
| York would have a fine entrance to the ocean by 





35 Ib. of nitro-glycerine, and then after explosion 
the broken rock was dredged out. In 1871, 93 holes 
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were drilled and blasted in Coenties Reef, and one 
year later 17 holes and 11 surface blasts were made 
on Frying Pan Rock. Again in 1873 additional 
work was done on these smaller reefs, and with 
satisfactory results. 

In 1869 work commenced on Hallett’s Point by 
building a heavy cofferdam on the side next to the 
shore. This was fastened to the rock by bolts, and 
after the water was pumped out, a shaft was sunk 
about 33 ft., and ten radiating headings and cross 
galleries were drilled out, conforming to the general 
contour of the rock. The headings averaged 270 ft. 
in length, and the total length was7426ft. ; 173 piers, 
each about 10 ft. square, wereleft to supportthe roof. 
The latter, by the way, leaked very badly, and visitors 
found umbrellas at a premium. The rock above 

























the 26-ft. contour was equal to 51,000 cubic yards, | 
and that removed in excavating, amounted to 47,461 
cubic yards, much of the latter being below the 26-ft. 
contour. In June, 1876, the excavations having 
been completed, holes were drilled in the pillars and | 
roof to an average depth of 9ft. and from 2 in. to 
3in. in diameter. They were charged with a dyna- 
mite cartridge 2in. in diameter and from ‘in. to 
















were commenced at Flood Rock, and galleries were 
run from them till the rock was thoroughly under- 
mined. In 1883 it was ready for charging, but | 
the appropriation not being granted by Congress, | 
some 30,000 dols. were spent in keeping the works in | 
order and ready for completion. The rock itself at | 
the 26-ft. contour, is 1200 ft. by 625 ft., and covers | 
about 9 acres. The roof, as at Hallet’s Point, 
leaked badly, but by means of cement and heavy 
pumps the water was disposed of. Many soundings 
were made to fix the contour of the rock and so 
locate the proper direction and length of the gal- 
leries. The well hole in the main shaft was 64 ft. | 
below low tide and the gallery floor wss 50 ft. below, 
while the total length of the tunnels was about four | 
miles ; the roof varied from 10 ft. to 24 ft. in 

thickness, and was supported by 467 pillars 15 ft. 

square; 13,286 holes were drilled in the pillars 

and roof, averaging 9ft. in depth and being 5ft. | 
apart in the pillars and 4ft. in the roof. The 
holes were 3in. in diameter. The total rock ex- 








| cavated was 80,166 cubic yards, and about 275,000 | 


cubic yards remained in the roof and pillars. 
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g; in all 47,781 lb. of dynamite, or its 
equivalent, were used, and such charges were made 
in 184 battery groups of twenty charges each. The 
battery which exploded the mine consisted of 960 
bichromate of potash cells, thezine and carbon plates 
offering an area of about 40 square inches each to 
the fluid. Over 800 drill holes charges were fired 
by the method of detonation by transmission, while 
about 4000 mines were directly fired by the elec- 
trical fuzes. Many experiments were made at this 
time to determine the proper arrangement, and Mr. 
Striedenger’s able paper on this subject, presented to 
the American Society of Civil Engineers, received the 
Norman medal. In this he states that the standard 
fuzes were made up in bunches forming continuous 
and perfectly insulated circuits of 21 exploders each, 
and the distances between the fuzes, while being 
the same for each set of 21, varied from 20ft. to 
25ft. and from 30 ft. and 35 ft. General H. L. 
Abbot determined the value of the current required 
to ignite any number of silver platinum fulminate 


24in. long ; 


and the resistance of the fuze at the moment of ex- 
plosion, at 2.01 ohms. On Sunday, September 24, 
1876, at 4 p.m., Miss Mary Newton, achild of three, 
fired this blast, and the explosion, was heard loudly 
sixteen miles away. The operation proved to be so 
successful that a cofferdam was built and shafts 


of mercury fuzes, arranged in series, at .675 webers | 
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appears to be one of the safest and most satisfactory | 


of the modern high explosives. Some four years 
ago, in Pennsylvania, at a meeting of the Mining 
Engineers, Mr. Rand, the inventor of this explo- 
sive, gave an exhibition of its power, the ease and 
safety with which it could be handled, and its 
adaptation to the purpose of shattering rock, as 
its name implies. None of the party who witnessed 
the demolition of a mass of rock weighing 800 tons, 
will ever forget it. The explosive was to most 
present a new thing, and they watched the loading, 


‘and attachment of the wires, with considerable 


interest. The party were then removed to a point 
which seemed dangerously near, but were assured 
by Mr. Rand they were safe; and, as he was in 
front, they believed him. There wasarumble, a dust 
and a quiver, and then the whole front of rock slid 
down the face of the hill, broken into fragments. 
There was no flying of pieces, the rocks were rent 
and not shivered. <A short description of rackarock 
| may not be amissat this point. This explosive con- 
sists of chlorate of potash and nitro-benzole, ingre- 
| dients harmless in themselves until mixed. They 
were delivered separately at Great Mill Rock, and 


Abbot. The advantage in the use of rackarock 
was recognised by the Government, for it could 
| be delivered in small quantities in a harmless 


carefully tested under the supervision of General | 


ia 
state, and thus any danger from a premature 
explosion was avoided, a circumstance of no small 
weight when the proximity of the island to New 
York City and the great number of craft daily 
passing into the adjacent waters, were taken into 
consideration. A summary of the results of the 
tests applied under Government supervision jis as 
follows : It was demanded that the rackarock should 
equal in effect 90 per cent. of dynamite No. 1, and 
the average of seventy tests showed a result equal 
to 109 per cent. of dynamite No. 1, or 19 per cent, 
more than the stipulated power. In respect to 
charging the cartridge cases, the operation consists 
of putting 6 Ib. of rackarock into a case of thin 
copper yoo in. in thickness, indeed so thin as to be 
nearly like rubber. The object is to utilise the 
pressure of the water to solidify the explosive, 
which a thicker envelope could not effect. The 
cases are 24 in. long and 2} in. in diameter. The 
mixing of the potash and benzole is made in a lead- 
lined vat, the former being passed through the 
meshes of a fine sieve. The mixture, which re- 


_sembles brown sugar, is tamped into the cases by 
| The explosive used was chiefly rackarock, which | 


wooden mallets. A head is then soldered into the 





case, and requires caution, steam heat at 112 deg. 
being used, affording a satisfactory margin of safety. 
The slight coating of a very fusible alloy and a 
thin plate covered with it, are applied for a short 
time to the steam-heated cup, and thus the case is 
sealed. At the bottom of each case four short brass 
wires are soldered, which not only steady the case 
in the borehole, but afford certain contact between 
the cartridges. After the cartridges had been put 
into the drill holes to a sufficient number to fill the 
holes, some 600 points were chosen, and 10 lb. of 





dynamite were located at each point, and although 
25 ft. is the usual distance allowed for sympathetic 
explosion, arrangements were made so that no 
cartridge was distant more than 12} ft. The 
diagram, Fig. 1, shows the method of exploding 
the whole, for while a few cartridges were con- 
nected with the battery, yet the majority may be 
said to have been exploded by sympathy. 

A is the positive wire of the main battery, and 
the circuit would be complete, did not the end of B, 
the negative wire, rest in a tumbler D instead of 
in the mercury C. E is an iron rod resting on the 
bottom of the tumbler D. G is a fulminate ex- 
ploder, and H and I are respectively the positive 
and negative wires of an auxiliary battery. The 
‘action is most simple ; a current from the auxiliary 
battery fires the fulminate exploder, which forces 
‘the iron rod down, and by breaking the glass 
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tumbler, causes the wire B to be immersed in the | 
mercury, and this completes the circuit of the main 
battery and fires the 600lb. of dynamite, and 
thence the mine. 

As to the cost of removal of the obstructions ; it 
was estimated, including Diamond and Coenties 
Reefs, to be 5,139,120 dols., and of this, on June 
30, 1883, 3,136,945 dols. had been expended since 
1868. It is said that Flood Rock has absorbed 
1,000,000 dols. of this. 

General Newton gives the following as the cost on 
the Flood Rock portion : 

Rock removed from heading, 6ft. by 4ft., per 
cubic yard, 10 dols., while stoping cost 4 dols. per 
cubic yard. But to be more exact : 


Dols. per 
Cubic Yard. 
Drilling oe 6.652 
Blasting 1.684 
Pumping 0.623 
Ventilating .. 0.290 
Timbering ... 0.077 
Transportation 0.132 
Surveying... 0.355 
Superintendence 0.687 
Total for heading per yard ... 10.500 
In stoping, as follows : 

dols. 

Drilling 2.831 
Blasting 0.645 
Pumping 0.273 
Ventilating ... 0.017 
Timbering ... 0.034 
Transportation 0.058 
Surveying _.. 0.156 
Superintendence 0.301 
Total for stoping per cubic yard .. 4.315 


Cost per lineal foot of a 2-in. hole in 1883 was, 
for heading, 0.341 dols., and for stoping, 0.431 dols., 
while for a 3-in. hole heading, 0.535 dols. 

In regard to the amount of labour done, in eight 
hours, each machine drilled 22.98 ft. of 2-in. hole 
and 19.49 ft, of 3-in. holes. 

In respect to the explosives used. In the 10 ft. by 
6 ft. heading there were required 3.62]b. per cubic 
yard of rock removed, and in stoping, 1.39 lb. per 
cubic yard. In considering the relatively high price 
for rock removed in stoping, it may be said that, out 
of 14,202 cubic yards removed in a year, only 516 
cubic yards were in stoping. 

The map Fig. 2 gives the location of the 
various obstructions in the channel of the East 
River, and it will be seen at a glance how important 
the removal of Flood Rock and Hallett’s Point 


Fig. 8. 
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reef were, and how they prevented the ocean 
trattic from entering New York by the Long Island 
Sound. The Great and Little Mill Rocks, just 
north of Flood Rock, will be next attacked, and 
then this channel will be comparatively clear. 

Fig. 3 shows the section of Flood Rock as it was 
before explosion. It may be said the derrick shown 
was left in the rock, and instead of going up in the 
air, as many expected, it quietly sank down and 
fell on its side, one end projecting above the water. 
The tall structure on the left is the lighthouse at 
Astoria, which contains an electric light of great 
power. Fig. 4 shows a section of Flood Rock after 
excavating, and Fig. 5 shows the plan of the mine, 
galleries, &c. Fig. 6 is a section of a gallery, and 
shows the method of inserting the cartridges, and 
Fig. 7 shows the cartridges as inserted in each bore- 
hole, their number varying with the depth. With 
the foregoing description of the work, and a glance 
at the map and illustrations, the reader is in full 
possession of the state of things on Saturday morn- 
ing, October 10, 1885. 

The work of charging had continued through 
several weeks, the cartridges were all in position | 
in the galleries, and the water had been allowed to 
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flow in through a syphon over the cofferdam for 
twenty-four hours, so that every opening was flooded. 
Hallett’s Point had been exploded as follows : 

A bomb-proof house had been erected for the 
batteries, and the wires were conducted over a plate 
to insure simultaneous ignition ; these wires were 
conducted to the shore, where the key which com- 
pleted the circuit was located. The plate in the 
bomb-proof was suspended over the cups of a 
battery containing mercury, and when the projec- 
tions in the under surface of the plate dropped 
into the mercury, electricity would be generated. 
The plate was dropped by a current from the 
shore. 

This method was not deemed best for the Flood 
Rock explosion, because of the difficulty in laying 
a cable to the Astoria shore, but an automatic 
exploding battery was arranged by Lieutenant 
Derby to explode in fifteen minutes in case of 
necessity, and wires were carried to the Astoria 
side and connected with a battery which was fired 
by Miss Mary Newton ; had this failed Lieutenant 
Derby’s battery would have fired the mine, the 
method being as before described. 

Everything being prepared as above, Mr. A. C. 
Rand, of the Rackarock Company, invited some of 
his friends to witness this triumph of his explosive, 
and the steamer Sylvan Dell was crowded with the 
wives, daughters, andsweethearts of the engineers, as 
wellas a large delegation from the various societies of 
engineers, and more than one representative from 
the press; Sir George Elliot, M.P., whose face 
was so familiar to the Mining Institute during 
the Nova Scotia meeting, was present. The Sylvan 
Dell sailed around the rock, and caused some of 
the more timid ones to ask if the boat was quite 
safe, considering the thousands of pounds of explo- 
sives so near to her keel. 

Much ‘‘gush” has been written in the papers, 
evidently spun from the brains (?) of the enter- 
prising reporter, about brave men turning pale 
and women shedding tears as 11 o’clock drew near. 
This genius was not in the Sylvan Dell, for there the 
greatest hilarity prevailed, either because the 
company was good, or because they had great con- 
fidence in Mr. Rand’s judgment, or because it was 
a beautiful day, or from a combination of all these 
causes. Suffice it to say the Sylvan Dell backed 
into an excellent position within short range, about 
800 ft. to 1000 ft. distant, and as 11 o’clock advanced 
there was a great deal of eager anticipation, but as 
men could still be seen running around on Flood 
Rock, and as the derrick boat had not gone, we 
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knew the time had not come. Then the moments 
seemed long, and when the flag was lowered from 
the derrick and 11 o'clock came and went, it seemed 
as though the explosion would never occur. Next 
the scow and the floating derrick moved off, but 
still men were on the rock, and finally two tug- 
boats went up in haste; one made a complete 
circuit of the situation and saw everything was in 
order, while the other took off the last men. It 
was now 11.11 and every one was excited and every 
eye fixed intently on the doomed rock. Suddenly 
there was a rumble which seemed like distant 
thunder muffled in its sound, and instantly the 
scene represented in Fig. 8 was presented to the 
eager eyes of those on the Sylvan Dell. 

The water seemed to rise at the highest point to 
about 100 ft., and to take a varied colour in the bright 
sunlight, which shone through it. The upper part 
was white and glistening, evidently spray and water, 
but it changed to darker colours beneath, becom- 
ing brown, green, and finally black at the lower 
part. There were several smaller detonations 
following almost instantly, although at distinct 
intervals. These were probably caused by gases 


from the lower chambers generated by the explosion. 


The Sylvan Dell made two circuits around the 
scene, but of course nothing definite could be known 
then. The rock was gone, and completely gone, 
but what there was below the surface only careful 
investigations will show. 

There are not wanting wiseacres who predict al. 
this work is of no value to ocean navigation. One 
indeed cites the fogs of Long Island as being a 
hindrance, as though there were no fogs in the 
lower bay, or as though fogs were a permanent 
feature of Long Island Sound. The opinion among 
engineers seemed to be that a man of General 
Newton’s ability would never have recommended 
this plan to the Government without being very 
sure of the result. 

Attentionshouldbe called to thegreat and peculiar 
difficulties of the case ; Astoria with its large popu- 
lation is about 600 ft. distant on the east; while 
Ward’s Island, with its immense hospitals, is about 
1200 ft. to the north; on the south, Blackwell’s 
Island, with its thousands of criminals, is about 
2000 ft. distant, while on the west, at a distance of 
about 1000 ft. is the City of New York, and at that 
special locality are numerous large buildings, 
breweries, manufactories, &c. It was imperative 
that none of these places should be affected in- 
juriously by the shock due to the explosion of the 
240,000 lb. of rackarock, and it is no small recom- 
mendation of this explosive that the programme 
was successfully carried out. 

There is probably but one man in the United States 
who feels unhappy over this explosion, and he lives 
at New Brunswick. He is a Seismologist, and had 
evidently lain awake nights and devised apparatus to 
record minutely the vibration of the earth from this 
explosion. It was of extreme delicacy, indeed, it 
was very extreme and recorded the vibrations 
beautifully at one minute after 11 (the appointed 
time), although the actual explosion occurred at 
11.14, thus beating the record and antedating the 
occurrence by 13 minutes, which, as The Sun says, 
‘twas a remarkable instance of the reconciliation 
of science and faith.” 
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MINING MACHINERY AT THE IN- 
VENTIONS EXHIBITION.—No. I. 


TuE display of mining machinery and appliances 
at the International Inventions Exhibition is a very 
limited one, although there is a certain number of 
machines, especially rock drills, which call for a 
somewhat detailed notice from us. It may be too 
much to urge that this country takes the lead in 
this particular branch of industry, but in the Ex- 
hibition, at all events, it stands without any foreign 
competition. It is much to be regretted that some 
of the very special and especially interesting ap- 
plianees used in the United States for deep boring 
are not to be found at South Kensington; they 
would have served the double purpose of giving 
valuable lessons to those interested in making this 
class of machinery, and of affording information to 
those employing it. Deep well boring is a rapidly 
growing industry in some parts of the continent, 
where petroleum abounds, or is hoped to exist, and 
the rapid and successful sinking of shafts is so 
thoroughly an American specialty that a good ex- 
hibit of standard plant at the Inventions would 
have brought honour and profit to any exhibitor, 
who would have incurred the trouble and expense 
of being present. 

One of the important shows of drilling machinery 
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is that made by Mr. J. G. Cranston, of 22, Grey- 
street, Newcastle-on-Tyne ; it comprises examples 
of rock drills for tunnelling and sinking shafts, as 
well as for work in quarries and other open cuttings, 
and also for submarine work. There is also shown 
Cranston and Heppel’s coal-cutting machine. The 
Cranston rock drill is illustrated by Figs. 1 to 4 
on the present page, Figs. 1 and 2 being re- 
spectively a longitudinal and a transverse section 
of the machine. The cylinder is shown at c ; it is 
of gun-metal, and one end is cast solid, the other 
being closed with a screwed ring, provided with a 
stuffing-box f. The cylinder is carried in the saddle 
frame k, at the bottom of which is a cone l that 
serves as a means of attachment to the mounting 
screws. As will be seen from Fig. 2, the cylinder 
ais provided on opposite sides with projections i, 
that slide in grooves formed for their reception in 
the frame k. The piston n, and the piston-rod 0, 
are made in one piece, the rod being extended on 
each side as shown. One end of the piston-rod 
| passes through a gland in the forward end of the 
cylinder, and is furnished with a socket q to receive 
| the boring tool, being strengthened with a ring 7, 
| placed outside it, and carries two set screws for 
securing the drill-head. It will be seen that by this 
arrangement the piston-rod at the drill-holder end is 
of uniform diameter throughout, so that the cylinder 
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is cast with a solid end, avoiding the complication 
of additional joints, and adding to the strength of 
the machine. The opposite end of the piston-rod 
is swelled out as seen at 0, and travels in an ex- 
tension of the cylinder casting y, this arrangement 
serving as a very simple and efficient means of 
guiding. It will be noticed that the piston-rod is 
made tubular throughout, except at the socket end 
q. The reciprocating motion of the piston is 
effected by the travel of an ordinary slide valve u, 
which is put in action by means of the tappet t that 
turns on a pin in the side of the frame ; the valve- 
rod v is attached to this tappet, and at each reversal 
of the stroke of the piston, a projection strikes the 
tappet and actuates the valve ; the handle « is pro- 
vided for starting the drill, and the valve spindle v 
is kept up to its place by the small guide w and 
spiral spring. The rear of the cylinder casting 1s 
extended, as shown, to receive a long nut, the pur- 
pose of which will be described presently ; and 
bolted to the saddle k is a stirrup carrying a bear- 
ing k'. It will be seen that the rear portion of the 
tubular piston-rod, that terminates in the en- 
largement 0, is bored out for a part of its length to 
a greater diameter. Within this is passed the tube 
d, which is made with a feather e, Fig. 2, fitting 
into a corresponding recess in the piston-rod. The 
end of the tube d is provided with a head c! so formed 
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HEPPEL AND CRANSTON’S COAL-CUTTING MACHINE. 


with a packing of rubber y between. 


This abut- | cylinder casting h, the clutch s', and the tube d. 

















A feather m runs along its whole length on one 
side, and engages in a recess in the clutchs'. By 
turning the handle q! in either direction, the whole 
machine can be made to travel to and fro, sliding 
upon the projections i, which fit in the slots formed 
in the sides of the frame k, and when the clutch s' 
is in the position shown in Fig. 1, a direct advance, 
without any rotation, can be imparted to the piston- 
rod carrying the boring tool. If, however, by 
means of the lever o! n', the clutch is thrown into 
gear with the head c of the tube d, a rotating move- 
ment, the degree of which varies according to the 
will of the operator, is given to the piston, piston- 
rod, and drill, this motion being communicated 
through the feathers m and e, Fig. 2. By this 
arrangement the degrees of advance and of rota- 
tion are easily under control, and when the drill 
has been fed forward to the limit of the machine, 
it is run back and a longer drill is substituted. 
Figs. 3 and 4 show the machine in position for 
work, and the mode of carrying it. The cone 
l, on the saddle frame k, is titted to the clamp 
m, Fig. 4, and by means of the locking nvt 
shown in Fig. 1, can be set at any desired angle. 
The clamp m fits around the grooved standard bp, 
the upper part of which is provided with an adjust- 
able moving plate for a holdfast against the roof of 
the heading. In the lower part the screw g works, 
and by means of the lever h the carrying frame can 


| be held quite securely. The grooves on the standard 


b serve as a rack, and the clamp m, with the ma- 
chine, can be raised or lowered by turning the 
handle f and pinion e gearing into the grooves. 
Nos. 1 to 7 show different forms of drill-heads used 
and exhibited. The weight of this machine com- 
plete with stand is 3} cwt., and as it can be readily 
taken to pieces, it is easily manageable for under- 
ground work. 

The second exhibit which calls for notice at 


| this stand is a coal-cutting machine, the joint de- 


sign of Messrs. Cranston and Heppel, illustrated 
by Figs. 5, 6, and 7 on the present page. This 
machine is mounted on a four-wheel truck, running 
on rails, which are laid parallel to the face te be 
attacked. To the axle of one of the wheels C of 
the carriage, a pinion D is secured, which gears into 
one of the rails made with a rack E. On the axle 
i is a wormwheel driven by a worm on the 
vertical shaft in the middle of the carriage, and 
which is actuated by the handwheel J. On this 
same shaft is a bevel wheel I, gearing into the 
bevel wheel H on the horizontal shaft m. The com- 
pressed air or other source of energy is led to the 


| valve chest of the drill by the flexible pipe O, a 
| coupling being used as at P. The construction 
| of the drill is much the same as in the other machine 


already described, and the drill is fed forward by 


| turning the handle 7 ; at the same time the boring 
as to engage in the clutch s’. This head fits in a | ment is secured to the cylinder casting by bolts a’. | 
recess in the cylinder casting h, and immediately | A long feed screw, terminating with the handle q', 
behind it isan abutment formed of two plates zz, | passes through the bearing 4!, the long nut in the | 


bar can be caused to rotate by throwing the clutch 
into gear, as already described. As shown in the 
illustrations, a connecting-rod k passes from the end 
of the shaft m, to the lever », Fig. 7. One end of this 
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connecting-rod is forked, and can easily be discon- 
nected from the lever » by moving the sliding 
bolt R. In using this machine it is brought up 
parallel to the working face, upon the rails, and 
the depth of the first cut being adjusted by 
turning the handle n, the feeding screw of the drill 
is coupled to the shaft m, and the clutch is thrown 
in gear so as to give a rotating motion to the drill, 
the machine being set in motion by admitting 
the compressed air, and the operator causes the 
carriage to travel forward on the rails by turning 
the handwheel J; this also transmits movement 
through the gearing H I, the shaft m, and the con- 
necting-rod k, to the drill, and causes it to rotate, 
without any interference with its reciprocating 
movement. When the machine has been traversed 
in this manner to the end of the cut, the connecting- 
rod k is thrown out of gear, the drill is run in 
further by turning the handle n, and the work is 
recommenced and continued, until the drill has cut 
to a depth of 4 ft. or 5 ft. 

Messrs. Holman Brothers, Camborne Foundry 
and Engine Works, Camborne, Cornwall, show ex- 
amples of their so-called Cornish rock drill. This 
machine is illustrated on the previous page by Figs. 8 
to 11; Figs. 8 and 10 being respectively a plan and 
end view, and Figs. 9 and 11, a longitudinal and 
a transverse section. The drill is contained and 
carried by a frame A, which may be mounted on a 
column or tripod, or supported by any other desired 
means. The body a contains the cylinder b, and 
on each side of the body, are formed the rounded 
guides c, upon which the drill rests on the frame A, 
as shown in Fig. 11. These guides are bored out 
longitudinally, as shown in Fig. 11, to receive the 
feed screws d. The cylinder is provided with 
entrance and exhaust ports, covered by the valve 
chest b', and containing a slide valve f for dis- 
tributing the steam or compressed air used for 
working the drill. As will be seen from Fig. 9, the 
exhaust port contains a tappet j free to oscillate on 
a pin, and the upper part of which is extended to fit 
in a recess in the slide valve. On the outer end of the 
piston-rod k, the boring tool is secured, and there 
are formed on the rod, within the cylinder 6, three 
pistons, m,n, 0. The steam or compressed air is 
admitted alternately to the opposite ends of the cy- 
linder, and passes through the port h, into the 
central space between the pistons m , whence it is 
exhausted through the port h'. The central piston 
0, in its reciprocating movement, actuates the tappet 
Jj, and so moves the slide valve f. To secure steady 
working of this valve it is held down to the face by 
a spring, and the two small projections shown 
on each side in Fig. 9, enter corresponding re- 
cesses in the valve chest, which are packed with 
elastic cushions composed of a steel washer p, rest- 
ing onarubbercushion p!. The rotation of the drill 
is effected by means of the twisted bar qg, which 
enters the hollow portion of the piston-rod. The 
rear of this bar passes through the frame of the drill, 
and has mountel on it the ratchet wheel r, which is 
controlled by the pawls s, Fig. 10. These are so 
arranged that in its back stroke, the twisted bar is 
held stationary, and the piston-rod and drill bar 
are rotated, while on the forward stroke the bar is 
released, and rotation does not take place. The 
screws d, which feed the drill forward, are actuated 
by tooth gearing driven by a hand-crank. 

An invention relating to a small subject in con- 
nection with mining, but nevertheless one of con- 
siderable usefulness in daily work, is shown in the 
exhibit of Mr. William Calloe, of Rotherham. It 
consists of a method of attaching motties or num- 
bered checks to pit corves or other wagons. In 
place of the motties being fastened by a short lan- 
yard in the usual way, they are made circular 
in form, having a catch at the back. A circular 
frame is fixed permanently to the wagon, and into 
this the mottie is pressed, when the catch engages 
by means of a spring and remains firmly attached 
until released by a master key. The advantages of 
this system are that the distinguishing number is 
more quickly affixed than by the ordinary method, 
and cannot be removed either by accident or design 
unless by the proper official who holds the master 
key. 

Messrs. Kitto, Paul, and Nancarrow, of Llanid- 
loes, Montgomeryshire, exhibit a model of an 
automatic discharging and self-righting skip. This 
is so arranged that when it arrives at the level of 
the discharging shoot, a pair of guide rails attached 
to the pulley frame tilt it over, and the contents 
are thus automatically discharged into the shoot. 
The truck or wagon into which the material is shot 








is drawn over rails to a second shoot. Above the 
latter the rails are arranged so that the after end of 
the truck is lifted and the material again shot out. 
The truck then returns to its original position by 
its own gravity, the rails being set at an incline. 
The discharging arrangements in both cases are 
very ingenious and entirely automatic. To judge 
by the model shown they should work efficiently. 

Mr. E. Stanley Clark, of Chester-road, Wrexham, 
shows a model illustrating his invention relating to 
a safety arrangement for blasting in fiery coal mines. 
It consists simply of surrounding the explosive 
charge with a material prepared for the purpose, the 
composition of which we were unable to ascertain, 
by means of which the flame resulting from the ex- 
plosion of the powder is killed or absorbed before it 
comes in contact with the gas-laden atmosphere of 
the mine. 

Messrs. George J. Lampen and Co., of Wakefield, 
have several exhibits of a somewhat miscellaneous 
character on their stand, the following relating more 
especially to our present subject. There are signal 
bells of various tones for the purpose of simplifying 
the code of signals between the bottom of the shaft 
and the engine-room on the surface where the wind- 
ing engine is placed. Another apparatus shown is 
for the purpose of enabling a man to go through 
foul atmosphere of a mine after an explosion, or at 
other times. A small reservoir, which contains 
highly compressed air, is supplied, and attached 
to this is a flexible tube ending in a mouthpiece, 
which covers the mouth and nose. A grooved 
pulley for hauling purposes is also shown, which 
has V-shaped clips placed at intervals in the groove 
soas to prevent the rope slipping. A boiler skimmer, 
various forms of safety lamps, and a self-acting 
safety hoist, are also shown on this stand. 

Messrs. Thomas and William Brown, of Little 
Hulton, near Manchester, also show a model of a 
safety catch for a pit cage. This consists of a slid- 
ing clip-hook held securely round the bow of the 
cage by means of a catch, which is forced into 
position by a spring. Two projecting arms are 
placed just beneath the pulley over which the 
winding rope runs. In case of overwinding, these 
arms come into contact with a connection on the 
sliding clip, thereby releasing it and so detaching 
the rope from the cage. In order to prevent the 
latter from falling to the bottom of the pit, a safety 
apparatus is provided. This consists of a pair of 
grooved rollers to each guide rope. These are 
attached to a series of levers to which the winding 
rope is fixed. Solong as the weight of the cage 
is on the rope the grooved rollers are kept clear of 
their respective guide ropes, butif the winding rope 
breaks or becomes detached the weight of the levers 
and their attachment force the rollers together 
and they clip the rope, at the same time becoming 
locked. Springs are also attached to assist the 
action of gravity of the levers. 








WOOD-WORKING MACHINERY AT THE 
INVENTIONS EXHIBITION.—No. II. 
Messrs. Samvet WorssaM AND Co., of Oakley 

Works, Chelsea, have on their stand at the In- 

ventions Exhibition a good display of wood-working 

machinery, from which we select a few examples 
for illustration. 

On page 420 and 421 we give illustrations of the 
general joiner shown by this firm. Fig. 1 is a general 
view, Fig. 2 a side elevation, and Fig. 3 an end 
view. The principal characteristic in this machine 
is that the main cutter and saw spindle, in place of 
being in one length, is divided in the middle, each 
part driven by its own pulley, these having each 
their own countershaft, the latter, however, being 
mounted on the same casting. In this way, the 
various operations conducted at each side of the 
machine can be carried on independently, and one 
man will, therefore, not interfere with the other in 
his work. For instance, at the planing, moulding, 
and thicknessing end of the machine, these opera- 
tions can be carried on without interruption, the 
circular saws for tenoning, shouldering, grooving, 
circular moulding, &c., which are on the opposite 
side, can be used at the same time. On the left 
of the machine is shown, in Fig. 2, the arrange- 
ment used for mortising. This consists of a drill 
fixed to the end of the main spindle, the operation 
being performed after the manner of slot drilling. 
The work is clamped toa sliding table as shown, 
the latter being traversed by a vertical lever. The 
height of the table is regulated by a vertical screw 
with handwheel shown underneath, and the work 





" LL 
is fed up and withdrawn by a horizontal screw 
The mortising apparatus is detachable, and this 
operation can also be performed without interferins 
with the other work. At the moulding end there 
are four cutter blocks, two of them vertical at the 
sides, the top one, and another at the bottom. 
The latter is mounted in a slide which can be 


drawn out and the cutters readily changed. By 
keeping a spare draw the machine need be 


stopped only for a minute in changing cutters, 
The work is fed up by fluted rollers, the speeds 
being variable by means of a cone pulley to suit 
hard or soft wood. The wood to be operated on is 
guided by spring rollers at the sides. Tenoning is 
performed at the left side of the machine. The 
work is held in a sliding clamp as shown in position 
in Figs. 1 and 3. This clamp slides on a long fence, 
and the cheeks are cut by the two vertical circular 
saws shown. The clamp is then pushed along, and 
the shoulders are cut by two small circular saws 
running on vertical spindles, one of each of these 
being shown in both Figs. 1 and 3. The spindles 
of these saws can be placed at any required hori- 
zontal distance, so as to suit them to any thickness 
of tenon, by means of two slides worked by screw 
gearing, the bearings being carried in sliding blocks, 
They are clamped in position by means of set screws 
so as to hold them firmly in place. The saws will 
also rise and fall vertically so as to give any length 
of tenon. This operation is conducted indepen- 
dently for each spindle so that shoulders of ditferent 
length if required. The whole table can be made 
to rise or fall by means of the handle shown in 
both Figs. land 3. This turns a horizontal shaft 
on the end of which is a mitre wheel gearing into 
another wheel on a vertical shaft. This is threaded 
on its lower part and gears into a nut fixed to the 
bracket that carries the table, the whole moving in 
long guides on the main casting. This part of the 
apparatus is most clearly shown in Fig. 1. The 
fence can be set at any angle, as it pivots at its 
base, and is held in position by the slotted quadrant 
shown in Fig. 3. It can be shifted laterally on the 
table by means of the double handle, shown in 
Fig. 3, which actuates the shaft carrying bevel 
gearing, the supports on which the fence rests com- 
ing through two slots in the table. The fence can 
also be removed altogether, and the table used for 
cross-cutting, mitring, or other work, requiring the 
whole surface. For cross-cutting a slide is used 
which is guided by a groove in the edge of the 
table, as shown in Fig. 3, so as to keep the work 
square. One or both of the small circulars saws, 
used for cutting the shoulders to the tenons, can be 
removed, and cutter heads placed on the spindles 
by which circular or other shaped mouldings can be 
formed. A drunken saw is provided for mounting 
on the horizontal saw spindle so as to cut grooves 
from } in. upwards. 

The next machine we illustrate is a band saw, 
which has been especially designed for cutting 
bevelled work principally for shipbuilders’ use. 
This we illustrate in Figs. 4 and 5, page 421. 
The principal feature in this apparatus is that in 
place of the table being shifted for cutting at an 
angle, the whole saw and frame is canted, the table 
always remaining horizontal. The way in which 
this is effected is well shown in the illustration. 
On the back of the framing a rack is fastened, and 
into this a worm gears. The latter is worked by the 
handwheel shown, and bevel gearing. The motion 
is so arranged that the axis of rotation is always at 
the point where the saw passes the surface of the 
table. The saw thus works at any angle through a 
centre which remains constant, and the angle can 
be varied without stopping the work. The saw 
guides move with the standard, and therefore do not 
require to be altered for different angles. 

In Fig. 6, page 420, we give a general view of 
Martinier’s band saw sharpening machine, which is 
also exhibited on Messrs, Worssam’s stand. The 
saw is stretched on two horizontal pulleys as shown, 
these being adjustable as to their distance apart so 
as to take any sizeof saw. An ordinary file is held 
in a reciprocating vice which is moved by a series 
of levers so as to give the file the same motion as in 
hand filing. The saw is fed up by means of a pawl 
which engages in the teeth of the saw. The slide 
shown in front is for vertical adjustment for diffe- 
rent sizes of saw. On the same stand a combined 
rope and roller-feed saw bench is shown. The rope 
is wound on adrumat the end of the bench, which 
can be thrown in and out of gear without stopping 
the saw. Different speeds varying between 15 ft. 
and 16 ft. per minute can be obtained. For the 
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roller-feed a double fluted roller is provided, This 
is mounted on a vertical spindle which depends from 
a horizontal radial arm, the latter swinging on a 
vertical bracket at the back of the fence. The feed 
motion is conveyed through a train of spur and 
bevel gearing. 





BLOWING ENGINES. 

Our two-page engraving this week represents some 
drawings of a pair of horizontal compound condensing 
blowing engines of considerable dimensions, which were 
built by the Miirkische Maschinenbau Anstalt, of 
Wetter-on-the-Ruhr, and erected at the iron works of 
the Rimamurany-Salgo-Torjaner Company, Limited, 
at Liker, near Nyustia, Hungary, about a year ago. 
Since we intend shortly to supplement these drawings 
further, we shall reserve our detailed description until 
then. 





BOILER SHELL DRILLING MACHINE. 

Tne illustration on page 424 shows a very com- 
pact and useful machine, specially adapted to the 
manufacture of various sizes of land and marine 
boilers. It is capable of drilling rivet holes in the 
shells of boilers, varying in diameter from 4 ft. to 
12 ft., of turning the flanges of boiler fronts, and also 
of drilling, tapping, and inserting studs into the backs 
of marine boilers. 

The shell to be drilled is placed upon the circular 
table and secured by four jaws; the table being 
arranged on a carriage which, propelled by a screw 
and ratchet lever, travels on the longitudinal bed to 
suit the different diameters of boilers to be operated 
upon. On the end of the longitudinal bed is fixed a 
transverse bed of strong proportions, and upon this the 
drill standards can be moved by a hand lever and pinch- 
ing rack cast in the face of the bed. Upon each 
standard is placed a saddle with a vertical screw 
adjustment to suit the height of two rings of plates; 
the face of the saddle is planed to receive the spindle 
carriage. The spindle is 24 in. in diameter, of cast 
steel, with the nose running against a hardened steel 
washer let into the carriage, and with lock nuts at the 
other end for adjustment. It has a self-acting traverse 
of 6 in. by rack and pinion, with a friction arrangement 
of the ordinary kind and a handwheel for the quick 
withdrawal of the drill. At the foot of each standard 
is a lever which stops, starts, or reverses its spindle, 
at the will of the attendant, by which means either 
drill can be worked independently of the other, and 
each standard can be swivelled by worm and worm- 
wheel to any angle to suit the different diameters of 
boilers to be drilled. The power to drive the drills is 
obtained from a three-speed cone placed at the end of 
the transverse bed. 

The circular table can be rotated either by hand or 
power. When the machine is drilling a boiler the 
table is only required to move a short distance, there- 
fore it can be moved by the large handwheel placed 
near the drilling standard. When the machine is 
employed to turn the flanges of boiler fronts, the hand- 
wheel is disconnected, a the table revolved by power 
from the three-speed cone. The tool for turning is 
placed in the vertical tool-box (as shown in the illus- 
tration), which is provided with horizontal and vertical 
adjustments by hand. 

The standards can be arranged to carry any number 
of spindles as may be required, but from practice it is 
found that two spindles are as much as two men can 
conveniently attend to, therefore extra spindles offer no 
advantage. The circular table is 7 ft. in diameter, but 
the jaws are arranged to overhang to admit of larger 
sizes of boiler shell. The machine is constructed by 
Messrs. G. Booth and Co., Halifax, who are making a 
specialty of this class of machinery. The approximate 
weight is 12} tons. 








TsE GRAND TRUNK AND THE CANADIAN PactFic Ralt- 
wAy.—Sir H. Tyler, president of the Grand Trunk Railway 
Company of Canada, has just returned from a trip over the 
western division of the Canadian Pacific Railway. He 
made the trip to examine the line for himself and look 
into the mineral and agricultural resources of the country. 
There is, he says, no intention of coming to any under- 
standing with the Canadian Pacific which will be in any 
way in the nature of a practical amalgamation, although 
a more friendly working between the two systems will, 
he hopes, be a result of his visit. 

LxIcesTER WATER SuppLy.—An extension of the works 
for supplying Leicester with water having become neces- 
sary, the consulting engineers to the corporation, Messrs. 
T. and C. Hawksley, recommended that a stream upon 
Charnwood Forest, known as the Blackbrook, should be 
acquired. Ag the utilisation of this source involved an 
expenditure of upwards of 200,000/., the Town Council 
asked for further information, and Mr. J. B. Everard, of 
Leicester, was appointed to make a detailed report upon 
the whole question. This report confirmed the previous 
recommendations of Messrs. Hawksley, and the council 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, October 17, 1885. 
THERE are evidences of an upward tendency in 
several branches of American industry. Among these 
are certain kinds of iron and steel, as, for instance, 
steel rails, wrought pipe, nails, and sheet iron. In the 
textile industry there has been a sharp advance in 
wool from 3 to 5 cents per pound, coupled with a cor- 
responding advance in woollen goods and hosiery. 
Boot, shoe, and leather manufacturers have also ad- 
vanced in price, and a further strengthening of prices 
is probable, owing to the heavier demand and the in- 
creasing consumptive capacity of the country. Lumber 
is steadier in prices and wholesale dealers in primary 
markets are holding for firmer rates. Anthracite 
and bituminous coals are still selling at low summer 
quotations, but there is every indication that higher 
prices will be obtained, as soon as navigation closes on 
water lines. The effect of this favourable indication 
is to give confidence to manufacturers, jobbers, and 
retailers generally, and to create the hope that op- 
portunities will be developed by the opening of spring 
for the construction of additional lines of road and the 
building of very important engineering enterprises 
which have been held in abeyance for a year or two 
past. The improvement has been a surprise to many 
who were unable to see any causes at work to better 
existing conditions. The low prices of the past two 
years have involuntarily curtailed production to a very 
great extent, the full significance and effect of which 
was not perceived by the controlling heads in dif- 
ferent industries, owing to the lack of organisation from 
which statistics of production could be gathered. The 
effect is now seen in the scarcity of raw material in 
many directions, and it is coupled with an improv- 
ing demand from all quarters, which is imparting 
the upward tendency referred to. The iron trade 
is in better condition than for a good while, and more 
capacity is employed than for many months in all 
branches excepting furnace capacity. Stocks are 
quietly decreasing, and production is increasing in 
those sections of the country which are found to possess 
more advantages than the older pig-iron producing 
sections. The open-hearth steel manufacturers have 
bought liberally this week, amounting to 20,000 tons 
of Bessemer pig, but the probabilities point to a greater 
dependence upon Cornwall ore supplied in the interior 
of Pennsylvania; this can be utilised sufficiently to 
almost destroy the dependence upon foreign sources. 
A movement is gaining ground in favour of a lower rate 
of duties on foreign ores. The argument is used that 
if duties were 10 per cent., instead of 75 cents per ton, 
which would amount to 15 or 20 cents per ton, that 
consumption would be increased, and that Pennsyl- 
vania and New Jersey ores would therefore be more 
largely used for mixing purposes. A general tariff 
discussion is probable this winter, but even this agita- 
tion depends upon political rather than economical 
and commercial conditions. The Ohio election just 
held this week resulted in a complete Republican 
victory, in which the tariff issues entered prominently, 
and this is regarded by politicians of both parties in 
the nature of a rebuke to the Democratic party. The 
elections to be held in Pennsylvania and New York, if 
they result in a Republican victory, as is quite pro- 
bable, will still further discourage the agitators for a 
reduction in tariff duties, and probably lead to the 
throwing aside of the tariff reduction as originally con- 
templated by the new administration. A large amount 
of business is coming to the iron and steel works and 
to all lesser industries. 








MARINE ENGINE GOVERNORS. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of October 16, page 366, you de- 
scribe a new form of marine engine governor, as shown at 
the Inventions Exhibition by Mr. Fridolf F. Almgqvist. 
Will you allow me to say that this invention, in its 
essential parts, was patented by me on August 11, 1884? 
I received notice in March, 1885, that application for a 
similar invention had been made on behalf of Mr. 
Almgqvist, of Stockholm, dated October 25, 1884, and 
naturally concluded that there was an end of his applica- 
tion. Surely two patents for the same thing cannot 
exist or be valid. Norcan Mr. Almqvist claim as his an 
idea in which he has been anticipated. 

I am, Sir, yours obediently, 
A. A. Common, F.R.S. 

Ealing, October 26, 1885. 








COMPOUND LOCOMOTIVES. 
To THE EpiToR oF ENGINEERING. 

Srr,—I note your long list of objections to my last 
letter, and acting on your principle that a misappre- 
hension is best cleared up at once, I hasten to do so. 

The most important points of difference are those re- 
ferred to in your numbers (5) and (17), namely, the 
question of efficiency, which you say you have always 
most strongly insisted upon. Well, in the latter of your 
two articles, it is never specifically mentioned, and in the 
former one only referred to incidentally, and as your 





has decided to acquire the Blackbrook as their next source 
of supply. 


a broad basis, surely I may be excused for supposing that 
in the absence of a direct reference to etficiency, while 
both the cost of fuel and repairs were dealt with at con- 
siderable length in an able, temperate, and logical manner, 
you only attached a secondary importance to it. Had 
known that the question of efficiency was, in your view, 
of such paramount importance, that a reference to it was 
unnecessary, and that the discussion on the return 
likely to accrue from an expenditure to secure less con- 
sumption of fuel, or less cost of repairs, was only com- 
parative as between those two sources of outlay, and not 
absolute as referring to the two principal considerations 
in an economical locomotive policy, 1 would have not 
touched on the subject at all. That I fell into error in 
my conception of the spirit of your articles, your note to 
my letter has shown me, and for that error my apologies 
are due and tendered; but I trust, Sir, you will on your 
part accept my assurances that I did not intentionally 
pervert your remarks, but took them as I read them. 

In dealing with your other objections, I think the best 
plan will be to go through them seriatim. 

(1). I do not say you hold your opinions because Mr. 
Webb did anything; I mean to say that acting on your 
opinions, because Mr. Webb, in 1874, introduced a new 
type of engine with large bearing surfaces, he must not 
take a step forward which would entail the provision of 
smaller bearing surfaces, as by so doing he would probably 
increase the cost of repairs, although he might savea little 
fuel, which you argue is not sound economy. 

(2). Ido not quite see my error. You say the first con- 
sideration (after efficiency of course) is durability, that 
durability depends on a substantial axle and large bearing 
surfaces, that the ‘‘ Precedent” has these in a marked 
degree, ina much larger degree than, for example, Mr. 
Johnson’s large bogies; ergo it would not be sound 
policy to improve on the ‘‘ Precedent” by following on 
Mr. Johnson’s lines, but that when the ‘‘Experiment” 
came out, the larger bearing surfaces obtainable in her 
design gave promise of a better return for the extra outlay 
incurred than could possibly be obtained by spending 
so much money as Mr. Johnson or Mr. Stirling would 
spend onit. Of course you drew no comparison between the 
cost of Mr. Webb’s and these other gentlemen’s engines ; 
it was I who was thinking of the thousands of train miles 
run with two engines, and the thousands of tons of coal 
burnt, owing to Mr. Webb consistently following out the 
policy laid down by you in August, 1871. 

(3). Of course when I said “ will not pay,” I meant 
that you showed that even at the very best it could pay 
but little, and after deducting cost of repairs probably 
nothing; the fact is, as you say, self-evident, and was 
brought forward by me as showing what Mr. Webb had 
to allow for, in estimating the net gain of his ‘* Dread- 
nought” class over the ‘‘ Precedents,” or smaller com- 
pounds costing much less to build. 

(4). So she isa credit to the paint shop; I stick to that. 

(5). Well, then, I conclude that as you do not attach any 
value to the coal saved by the compounds (if any) in 
the absence of either direct negative or an attempt at ex- 
tenuation of the charge of utter inefficiency brought 
against them, you are in full accord with me in my uncom- 
promising condemnation of them, although you reserve to 
yourself a feeling of admiration for the mechanical device 
by which their probable durability has been secured. 

(6). I grant you this in so far as your illustration refers 
to the adoption of a specific device to secure economy. 

(7). I really fear that this objection is a slip on your 
part, for theoretically the gain lies in increasing the tractive 
force per pound of mean pressure in the cylinder from 
88 to 99, a gain of 125 per cent., and, although this 
rule, like all theories, must have a limit, the experience 
of the last ten years has shown that that limit is not 
reached with a tractive force of 100 in a 6 ft. 6 in. coupled 
engine with 17.1 ft. of grate, and 103 ft. of firebox heating 
surface. The ‘‘ Precedent” came out in December, 
1874, and one of the same class ran the North-Western 
train at the brake trials at Newark in the June following. 
One of the trains at these trials was drawn by a Midland 
engine, new out of the shop, with 6 ft. 8 in. coupled wheels, 
cylinders 17 in. by 24 in., 17.5 ft. of grate and 110 ft. of 
firebox heating surface; so we see that the representative 
latest type of engine did not differ much on the two lines; 
and now after ten years’ interval the same engine is the only 
onethe North-Western have fit for their Crewe-Carlisle sec- 
tion; while Mr. Johnson in 1875-76 built 6 ft. 6 in. coupled 
engines with eylinders 174 in. by 26 in., and precisely 
the same firebox ; in 1877 he built more engines 7 ft. 
coupled with 18 in. by 26 in. cylinders, and the same fire- 
box, a type which with a variation having 6 ft. 9 in. wheels, 
he repeated up to 1884, when he built the 7 ft. coupled 
bogies with cylinders 19 in. by 26 in., and the same grate 
area and firebox heating surface as in 1874. The per- 
formances of these last would appear to indicate an ap- 
proach to the limit of coincidence of theory and practice, 
but the success of the 18 in. cylinder engines is un- 
doubted, and if Mr. Johnson can give his standard 
boiler, 18 in. by 26in. cylinders, and 6 ft. 9 in. wheels 
with great success, I do not see why Mr. Webb, with prac- 
tically the same boiler, could not give his engines 18-in. cy- 
linders, the stroke remaining at 24 in. Asa matter of fact, 
Mr. Johnson’s engines did single-handed many a day 
with 28 lb. of coal a mile, what it took two ‘* Precedents” 
to do, each burning 33 lb. per mile. This is one out of 
many facts which give me perfect coufidence in saying 
that Mr. Webb is most decidedly to blame for not giving 
the ‘‘ Precedents” 18-in. cylinders as far back as 1878. 

(8). We are agreed on this now I think. 

(9). I regret to see that my statement of facts here is 
very misleading, and I really am very sorry. My authority 
for the 1100 horse-power is not from Mr. Stroudley’s 
paper, which was not available, but froma set of dia- 
grams furnished by Mr. Stroudley to your contemporary, 





papers had, as I understood, the object of inquiring into the 
subject of the economical provision of locomotive power, on 


and given in its issue of October 26, 1883, The Engineer 
devoting considerable space in three or four consecutive 
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numbers to a very full account of the ‘‘ Gladstone” and 
her performances. One diagram shows that when draw- 
ing sixteen coaches weighing approximately 170 tons down 
a gradient of 1 in 1328 at fifty-eight miles per hour, the 
horse-power developed was 1089, very nearly 1100 ; that 
another one, drawing eighteen coaches weighing 173 tons 
down 1 in 660 at fifty-six miles per hour, shows 1040 
horse-power, so that my estimate of the ‘‘ Gladstone” as 
a 1000 horse-power engine is not far out. 

(10). Why? Because we have seen that the ‘‘ Dread- 
nought” has a tractive force of 144 as opposed to the 
** Gladstone’s” 112, so if the latter, with a mean pressure 
in the cylinders of 631b., is good for 1100 horse-power, 
the ‘‘ Dreadnought” with the same mean pressure should 
be good for 1414. To that add 10 per cent. for the superior 
efficiency of the steam due to compounding, and we have 
1550. I think that is sufficiently clear. 

(11). Precisely ; and if Mr. Stroudley found that for 
smooth and economical running of an 18}in. high-pres- 
sure piston at, say, 1000 ft. per minute, compression right 
up to admission pressure was essential, it is very clear 
that the very limited compression available to help a 
single 30 in. low-pressure piston, running free of the high- 
pressure engine, at the same speed, will not tend either 
to efficiency or economy. This is how I understood your 
argument, and in this point I fully agree with you. 

(12), Because your statement on this point in reference | 
to the gain due to the reduction of the initial loads in the 
two-cylinder compound engine certainly conveyed that 
impression to my mind, an impression strengthened by 
your immediately qualifying the remark you quote by the 
statement that it was as nothing compared to the gain 
afforded by Mr. Webb’s system. 

(13). If Mr. Stroudley did not show it in his paper read 
before the Institution of Civil Engineers, he certainly 
shows it in the information given to your contemporary 
two years ago. 

(14). Precisely what I said. When I include the weight 
of engine I always take care to say so. 

(15 and 16), I teen already explained why. 

(17.) This we have already settled ; so, to sum up, it 
appears that we do not differ to such a great extent after 
all; the apparent difference being due solely to a little 
misunderstanding which I hope is now cleared up. We 
find then that a good engine must be moderate in cost, 
be thoroughly efficient, durable, and economical in fuel 
and stores; that any increase of first cost to secure a 
saving in the last item must be made very cautiously in 
order to make a real saving, but if such a saving can be 
made it must be made; that an increase of first cost to 
insure increased durability is more likely to yield a good 
net gain, and is therefore more justifiable; but if to 
attain either increased economy of fuel or increased 
durability, the efficiency of the engine is impaired, then 
the policy is false ; but, on the other hand, an increase 
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of first cost which will increase the efficiency of the engine, 
without increasing either durability or economy, is likely 
to be the best policy in the long run, It is very certain 
that the most successful locomotive engineer is the man 
who makes the best compromise of these conditions, and 
I hope some day to discuss Mr. Webb’s general policy on 
this basis ; in the mean time I have only to express my 
regret that the real point at issue in this discussion, 
namely, whether the actual experience gained so far with 
compound locomotives in ordinary work shows any 
superiority over simple engines doing the same work, and 
if not, why not? is likely to be entirely lost in a squabble 
about minor matters, in which men are as likely to agree 
as they are on their religion or their politics; and, for my 
part, I feel little disposed to go any further in a discussion 
likely to be fruitless ; but if in my comments on your two 


articles, the ability and sound common sense of which I | 
heartily acknowledge, there has been anything to cause | 
i | him what little assistance I could to remedy _the per- 


irritation, I have to offer my sincere apologies. : 
In conclusion, there are two matters on which I wish to 


touch. A certain correspondent has assumed that because | 


I have been a marine engineer I must of necessity import 
the surface condenser and appurtenances into any original 


design of locomotive I might bring forward. This is so | sirable. 


utterly preposterous that I should not have noticed it had 

not the idea apparently impressed itself on another cor- 

respondent, so I feel it is just as well to refute it. ! 
The second matter is, that there appears to be an idea 


that my antagonism to Mr. Webb's productions is due to 
personal animus. I repudiate the notion most empha- 
tically. That I look upon Mr, Webb's grotesque attempt 
at a successful compound locomotive with scorn and de- 
rision it would be idle to deny ; that such feelings should 
be extended to a gentleman holdien so high a position in 
the engineering profession as he does, would be absurd, 
and I do not hold them ; that some of your readers, for- 
getting for the moment that Mr. Webb is, after all, only 
a novice in the application of the compound principle, and 
seeing in plain language a statement of an error in prin- 
ciple into which he had fallen, should be so —— as 
to confound the bare statement of fact with the feeling 
which prompted it, is a psychological phenomenon for 
which I am not responsible, and for which, therefore, | 
ask to be freed from the blame. 

Far from being actuated by any personal animus towards 
Mr. Webb, it would afford me sincere pleasure to give 


manent defects in his system ; at the same time, I contend 
that, in the interests of the shareholders, until some of 
these defects are remedied, a further extension of his 


| system on the North-Western Railway is far from de- 


| 


Yours very truly, 
ARGUS. 

[We willingly give space for our correspondent’s remarks 

upon our comment on his letter of last week, notwith- 
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standing that a few of these remarks require further brief 
replies from us. In the following notes the figures refer 
to the numbered paragraphs in ‘* Argus’s” letter : (2). We 
do not think that any statement of ours will warrant the 
deduction drawn in the last sentence of this paragraph. 
We entirely agree with ‘‘ Argus” as to the desirability of 
avoiding the use of two locomotives to a train in any but 
very exceptional circumstances, and we have never urged 
that in the ‘‘ Precedent” class the desirable limit of 
size had been reached. (7). Notwithstanding our corre- 


spondent’s remarks, we still consider that cylinders 18 in. | 


in diameter are too large to be fitted with advantage to | ens ; i 
| pressure on the cylinders ; ifit had it would be possible to 


an engine of the weight and boiler power of the ‘‘ Prece- 
dent” class. The Midland engines to which “‘ Argus” 
refers as having been successfully fitted with larger 
cylinders, have much more heating surface and much 
more weight for adhesion than the ‘‘ Precedents.” Thus 


in the case of the engines which ran at the Newark trials | 


the Midland engine had 17.6 square feet of grate, 110 
square feet of firebox surface, 1225 square feet of total 


heating surface, and 26 tons 11 cwt. adhesive weight, 
against 17.14 square feet of grate, 94.6 square feet of fire- 
box surface, 1075 square feet of total surface, and 23 tons 
0 cwt. 3qrs. adhesive weight in’ the case of the London 
and North-Western engine. (9). Such diagrams as those 
to which “‘ Argus” refers could only have been obtained 
from the ‘‘Gladstone” during a momentary spurt. 
Another correspondent, whose letter we publish below, has 
dealt with this point. (10). We regret to differ from our 
correspondent here ; the question of the maximum power 
which can be developed has nothing to do with the trac- 
tive force exerted by the engine per pound of effective 


double the indicated power by halving the diameter of the 
driving wheels(!) We feel sure that ‘“‘ Argus” will, on 
reflection, see that he is in error here. (11). We fear that 
our correspondent does not quite understand our argument 
yet. With a non-condensing compound engine there is 
no trouble whatever in getting all the compression re- 
quired ; the difficulty is to avoid getting too much under 





certain conditions of working. (13). See notes on para- 


x 


graphs 9 and 10.—Ep. E.] 





To THE EpiTor OF ENGINEERING. 

S1r,—I have followed with great interest the discussion 
on compound locomotives now going on in your valuable 
paper. A gentleman with “‘ not” inconsiderable experience 
of the compound engine afloat, who calls himself “‘ Argus,” 
takes a very prominent part in it, and it is about his 
manner of giving his contributions that I ask to be allowed 
to make a few remarks. 

It is an old custom amongst the gentlemen of the pro- 

fession, when there is a good opportunity, or when it 
appears to be convenient, to come forward and criticise 
each other’s work under an assumed name, it being not 
always thought prudent to state the proper one, such 
criticisms having regard of course only tothe work itself and 
the style in which it had been carried out, at the same 
time refraining from allusions to the personal abilities of 
the person in question, bearing in mind that such 
criticism should in all cases express only an individual 
opinion, the outcome of experience, which will be then 
and only then of real value and instruction to the readers. 
But, Sir, it is impossible for a reader who looks over this 
correspondence not to be struck with the really personal 
character it bears. The object under discussion seems to 
be only a pretence for those attacks; the principle of 
compounding, &c., at times all retire in the background, 
and forward comes a fierce desire to criticise and 
on every action of Mr. Webb in a most revolting 
style. 
It is certainly a novel thing to me that if any one has a 
personal grievance against some person of well-recognised 
reputation, he may, by coolly assuming some other con- 
venient name, run down this person’s character. This is 
certainly the case with ‘‘ Argus,” and one cannot help 
regretting that the value of those enormously long letters 
is immensely counteracted by these constantly recurring 
remarks, 

**T have yet to learn that Mr. Webb has any prescrip- 
tive right to immunity from adverse criticism.” Of course 
he has if criticism assumes such a character and infringes 
the common rules of tact, which every man, whatever his 
position may be, is bound to observe. 

Why did ‘‘ Argus” not come forward at the time when 
Mr. Webb delivered his lectures about his engines? Why 
didn’t he say then that Mr. Webb was all wrong in pro- 
portioning the areas of his cylinders, that the low-pressure 
engine would counteract the high-pressure engine, and that 
it wouldn’t go up the Shap incline, &c.? Was it because 
‘** Argus” is one of those men who are very wise after the 
event, but very carefully avoid speaking up, when it 
would be most proper for them to do so? Is it again the 
old story that everything new based upon principles pro- 
fessedly not clearly understood yet, must be tried practi- 
cally before any criticism is justifiable? Does not 
‘* Argus” himself say in his rather peculiar advice to 
“¢ Brazilian” that the whole thing is as yet quite in an ex- 
perimental stage, and then very coolly in another place 
goes on to say that he knows all about it, and that he sees 
his way clear to put a compound locomotive on the rails 
which would be both efficient and trustworthy ! 

Very well, I hope yet to see the performances of that 
perfect locomotive ‘‘ Argus” could give us if he only 
liked to do so; I am sure the “ ‘ Argus’” to criticise it 
will not be wanting. 

In concluding these remarks I have to thank you for 
the two very interesting leading articles on this subject, 
and hoping that you will give us some more, 

I am, Sir, yours truly, 


October 28, 1885. ALEXANDER REMEOLCHS. 





To THE EDITOR OF ENGINEERING. 

Srr,—As one taking considerable interest in the valuable 
discussion upon compound locomotives now proceeding in 
your pages, will you kindly give me space for a few re- 
marks upon the subject ? 

In the first place, with reference to the consumption of 
coal by engines of the ‘‘ Dreadnought” class, Mr. Webb, 
speaking before the Institution of Civil Engineers last 
March, during the discussion upon Mr. Stroudley’s paper, 
stated (with reference to the large ‘‘ Compounds”) that 
“* one of these engines will, on Wednesday night, run with 
the limited mail to London, arriving on Thursday morning. 
It will leave London again on Thursday morning, running 
through to Carlisle, and back again from Carlisle in the 
afternoon, going a round of more than 600 miles in twenty- 
four hours, and I will undertake to say that this will be 
done without ever opening the smokebox. The consumption 
of fuel in such work is just over 29 lb. per mile, including 
all the coal burned while the engine is standing in steam 
in London and getting ready for work.” The italics are 
mine. This portion of Mr. Webb’s statement, although 
perhaps strictly speaking correct, is nevertheless calcu- 
lated to mislead, as I believe I am correct in saying that 
the ‘‘Compounds” are fitted with an arrangement 
whereby the drivers are enabled to discharge the ashes 
from the smokbox whilst running, otherwise it is ex- 
ceedingly doubtful whether they would run one-third 
of the distance spoken of without requiring the smoke- 
box door to be opened. But to return to the ques- 
tion of fuel. We see that Mr. Webb gives 29 lb. per mile 
as the consumption of the large ‘‘Compounds,” but he 
omits to say what the average load is with this consump- 
tion. Now this is a very important omission, and one 
which I observe to be common to most of your corre- 
spondents. It is impossible to form a correct comparison 
of the performances of any two engines without the load 
is in each case taken into consideration. Take, for 
instance, a ‘‘ Compound” burning 291b. per mile (and this 
is exceptionally low, the average for all the ‘‘ Compounds” 
now running being considerably higher), and say the 







































































422 





ENGINEERING. 








[Ocr. 39; I 885. 














“Gladstone,” burning the same amount. It would appear 
prind facie that the performances of the two engines were 
equal, but the matter assumes a very different aspect 
when we learn that in the case of the “Gladstone” the 
load is twenty-three carriages, whereas in the case of the 
“ Compound,” it is probably less than half. In his letter 
published in your last issue ‘‘Argus” mentions the 
average consumption of all the engines on the Brighton 
line. It should be distinctly understood that the term 
“all” includes goods engines as well as passenger. Now 
for the purposes of this discussion it is necessary to 
separate the two and deal with the passenger engines 
only, inasmuch as the ‘‘Compounds” at present exist 
only as passenger engines. The result is that for the half- 
year ending June 30, 1885, we find the average consump- 
tien of all the passenger engines on the Brighton line was 
26.58 lb. per train mile (including steam raising), the 
average load being 8.7. It must be remembered that this 
is over a system the gradients of which are much more 
severe than those of the London and North-Western 
Railway. It is thus somewhat difficult to see where 
the economy of the ‘“‘ Compounds” comes in. With re- 
gard to ‘‘ Argus’s” statements concerning the horse-power 
of the ‘‘ Gladstone,” he has, as you point out, fallen into 
error. In The Engineer of October 26, 1883, some dia- 
grams taken from the ‘‘ Gladstone” are published, and 
one of these, taken at a speed of 58 miles an hour, and 
with a cut-off of 66 per cent., shows a total horse-power 
of 1089. It is possible ‘‘ Argus” may have obtained his 
1100 horse-power from this source. Now, any one con- 
versant with locomotive w..king would, after a moment’s 
consideration, see the impossibility of an engine running 
with a cut-off of 66 per cent. at a speed of 58 miles an 
hour (the regulator being, as in this case, wide open) for 
any length of time. In less than five minutes there would 
be neither steam nor water remaining in the boiler, and the 
cylinder ends would, in all probability, be knocked out. It 
is true that the ‘*‘ Gladstone” under the above conditions will 
indicate for the moment nearly 1100 horse-power, but it can- 
not be said to be practically capable of exerting that power. 
Diagrams such as the above, although perfectly correct, are 
nevertheless what I may term ‘‘ fancy” ones. The highest 
power the ‘‘ Gladstone” is capable of exerting in practice, 
does not probably exceed 700 horse-power. But as 
engines of this class convey trains of twenty-three car- 
riages up long gradients of 1 in 264.at aspeed of 40 miles 
an hour, with an indicated horse-power of 668, it will be 
seen that a passenger engine exerting 700 horse-power is 
capable of taking the heaviest and fastest passenger trains 
in the kingdom. Judging, therefore, from their perfor- 
mances, it would appear that the effective power of the 
** Compounds” falls considerably short of the above. I 
say ‘‘ effective” advisedly. I am not ina position to say 
what their maximum indicated horse-power is, but if it is 
anything near what it should be, only a comparatively 
small portion reaches the rails. 

What then becomes of the remainder? We cannot 
suppose it to be entirely absorbed by an engine, the em- 
bodiment of ‘‘ mechanical fitness.” It would, however, 
be very instructive to know the indicated horse-power in 
the cylinders of the ‘‘ Compounds,” and that given out at 
the tender drawbar. 

Yours very truly, 

October 26, 1885. H. E. W. 


To THE EpITOR OF ENGINEERING. 

Srir,—The past history of the steam engine reveals the 
fact that marine engine construction is indebted to loco- 
motive practice for several improvements of detail ; among 
the many may be mentioned the “‘ lap” of the slide valve, 
the “‘link motion.” The day, however, arrived when the 
idea of futher improvements in the locomotive began to 
slumber, and the improvements in the marine engine 
made rapid progress. Compare the locomotives of thirty 
years ago with those of to-day, and the contrast will not 
in any way bear the same proportion as the contrast 
between the marine engine and boiler of that date and 
that of the present. 

Surface condensation, high-pressure, and compounding 
have greatly reduced coal consumption on board ship, 
and that being so, the attention of some locomotive super- 
intendents was directed towards building compound 
locomotives. 

In your issue of May 1 last, are engravings and de- 
scriptions of compound locomotives ; the two-page plate 
gives sections of a compound, the high-pressure cy- 
linders (two) are 14 in. in diameter, and the low-pressure 
(one) 30 in. in diameter, stroke of all pistons 2 ft. 

Now in taking a common sense view of this engine, as it 
‘* appears on paper,” can it be looked upon as an improve- 
ment on the simple engine? For we have the united 
areas of the high-pressure pistons x the main pressure per 
square inch —the main pressure per square inch in receiver 
pipes x feet per minute+33,000=horse-power of high- 
pressure engines. And we have the area of the low-pres- 
sure piston —the united area of high-pressure pistons x 
by main pressure per square inch of exhaust steam from 
small cylinders —the resistance of the atmosphere+ that 
due to the throttling at the blast pipe nozzle of the large 
blowing pistons exhaust x by feet per minute + 33,000= 
horse-power of low-pressureengine. Query, will the tota 
efficient horse-power compare favourably with that of a 
simple engine of equal boiler power, equal cylinder area, 
same boiler pressure, and length of stroke? Notwith- 
standing that the latter engine is encumbered with 
‘coupling rods,” and all the other imperfections which 
at least places it in a condition to start with its train, and 
that, without Lacking and filling and skidding, &c. 

My humble opinion is that the compounding of fast 
locomotives will have to be given over until such time 
as your correspondent’s idea—set forth in your issue of 
the 16th inst.—will be realised. ‘‘ A surface condenser, cir- 
culating, and air pumps,” but what about the water?—he 





forgot to mention that. A surface condenser of 1000 square 
feet of gin. tubes. ‘* Who knows?” Perhaps, 
Yours, truly, 
Junivs MINIMUvs. 
Cork, October 26, 1885. 





THE NEW PATENT LAW. 
To THE Epiror oF ENGINEERING. 

Srr,—Some little time ago you had a leading article on 
the Patents Act of 1883, which I, no doubt in common 
with many others, perused with considerable interest. I 
anticipated that it would have been followed up by com- 
munications from others whose acquaintance with patent 
matters entitle their opinions to respect, but probably 
owing to the vacation the result has not been what I 
expected, and I therefore address you in the hope that 
the attention of inventors may be directed to the illusory 
character of the benefits which the new Act is supposed 
to have conferred upon them. 

It cannot be disputed that there is a widespread belief 
amongst a certain class of inventors—a belief founded 
upon the statements contained in the public speeches of 
those responsible for the Act, and fostered wittingly or 
unwittingly by those upon whom the administration of 
the Act has devolved—that in addition to the reduction of 
fees, the Act of 1883 abolished a number of vexatious 
formalities, and so simplified matters that valid patents 
can now be obtained at an expense considerably less than 
formerly, not only in consequence of the reduction of 
fees, but also because the new Act is so administered as 
to render the employment of professional assistance un- 
necessary. Besides this, many inventors labour under 
the impression that patents obtained under the new Act 
stand on a different footing as regards their validity to 
those granted previously, this mistaken notion being based 
on the supposition that a Government department has 
been charged with the duty of thoroughly supervising 
every application for letters patent, and that a patent 
granted on an application that has successfully passed the 
ordeal of the official examination practically bears an 
official endorsement of validity, and is therefore in- 
defeasible. 

It is highly important to the interests of inventors that 
this erroneous idea should be corrected, and that the 
authorities should not assist to perpetrate the initial 
error, either by their omission to inform inventors of the 
limited extent of the official supervision or of the real 
status of patents which are now issued. Before being 
permitted, and much less encouraged, to act blindly for 
themselves, inventors should be made acquainted with 
the fact that under the new Act patents are issued wholly 
at the applicant’s risk, without any kind of official 
guarantee, and that their validity will be open to ques- 
tion in the courts in precisely the same respect as patents 
granted before the Act came into operation ; they should 
be advised of the exceptionally technical nature of a 
specification, and be informed that something more is 
necessary to obtain a valid patent than such a description 
of an invention or drawing of a piece of mechanism as 
will suffice for the requirements of the Patent Office ; and 
they should, moreover, made acquainted with a 
decision of the late law officers whereby the claims, by 
which the whole scope of the patent is defined, and which 
are therefore of vital importance, are exempted from 
official examination. * 

Now, so far from any such information being proffered 
by the Patent Office, inventors are left absolutely in the 
dark, and it is not too much to say that the safety of their 
property is thereby imperilled if not sacrificed. An in- 
ventor having in the course of his application been called 
upon to comply with one or two official requirements, be- 
comes convinced when his patent is finally issued that 
everything is in order, and that the grant is officially 
guaranteed, and lives in a fool’s paradise until his specifi- 
cation is scrutinised, either for the purposes of purchase 
or of legal proceedings, when he learns for the first time 
that he has been leaning on a broken reed. 

It is an open question whether the 1883 Act is an im- 
provement on the Act of 1852 apart from the reduction of 
fees, which, it may be observed, would have been effected 
long ago had Mr. Anderson’s Bill been allowed to pass. 
Notwithstanding what has been advanced to the contrary 
by the promoters of the Act, the simplification of the pro- 
cedure is of the most trivial character. It was just as 
easy for an inventor to obtain a patent under the 1852 Act 
as it is now, except that his attendance was necessary to 
lodge the documents at the Patent Office, and to make two 
payments which are now abolished. 

Yet inventors were far more careful then than they are 
now. This want of caution can, I take it, to be distinctly 
traced to the belief that the Patent Office exercises 
paternal control over all applications, and that patents are 
consequently granted with an official guarantee of ae 
In fact, all that is deemed to be essential is to safely 
steer an application through the office, and it is quite time 
that the authorities took steps to enlighten the public as 
to the real facts of the case. 

I am, Sir, yours obediently, 
WILLIAM CLARK. 

53, Chancery-lane, London, October 23, 1885. 

To THE EpiTor OF ENGINEERING. 

Sir,—It is difficult to appreciate the grievance of which 
‘* Patentee” complains in your issue of the 23rd inst. He 
finds it a hardship that he should not be allowed to include 
two inventions in one patent when the Act distinctly says 
that a patent shall consist of one invention only. It would 
be an injustice to other inventors if ‘‘ Patentee ” could 
obtain what they cannot, two patents for one fee. 

As it happens I am able to point out an exactly parallel 
case to ‘* Patentee’s” which occurred under the old law, 
and in which two inventions were included in one patent. 
Some of your readers may know of ‘‘ Sherwin’s wrought- 


iron disc pulley ;” this was specially used by him in a 
corn-grinding mill, and the idea of it forms one of the 
claims in the specification of that patent, but it has since 
been used by itself asa pulley for the usual purposes, 

I contend that this case was a distinct abuse of the 
patent laws, and so would ‘‘ Patentee’s” have been if the 
examiners had passed it. 

“ Patentee ” further complains that his agent charged 
him two fees, and appears to wish to father this grievance 
also on the patent laws, as if patent agents’ fees were fixed 
by the Act. This is a matter entirely between himself 
and his agent, and it is an amusing feature that the agent 
in this case succeeded in doing what ‘ Patentee” failed 
todo. The agent obtained two fees for what was prac- 
ticaily the work of one patent, but ‘* Patentee” did not 
obtain two patents for one fee. 

‘“* Patentee,” in his dealings with his agent, must re. 
member the old maxim 

© Caveat Emptor.” 





To THE EDITOR OF ENGINEERING. 

Srr,—I have read the letter of ‘fA Patentee” in your 
last issue with mixed feelings. On the one hand I am 
glad that he has drawn attention to the unreasonable 
practice that at present prevails, and which is calculated 
to make the protection of a given series of improvements 
much more costly under the new law than under the old, 
This is a point to which you have more than once attracted 
public attention, and which you have dealt with very 
thoroughly. On the other hand I cannot at all concur in 
the suggestion of your correspondent that one of the 
reasons why inventors are now so often induced to take 
out two patents where one ought to be sutticient, is to be 
found in the circumstance that a patent agent naturally 
charges more for his professional services when he has 
to pilot two applications through the office instead of 
only one. 

I cannot help thinking, from your correspondent’s 
letter, that he has a very limited knowledge of the good 
work patent agents have done for us. Iam not a patent 
agent, but I have taken out many patents, and I have 
experienced similar treatment to that of which “A 
Patentee” complains under the new law. Yet I have the 
satisfaction of knowing that my patent agent took a deep 
interest in my case, and that he very persistently urged 
upon the Comptroller the reasonableness of my request to 
be permitted to cover under a single patent a combination 
of parts, and also the use of one of those parts for certain 
other purposes than that for which the entire combination 
was more especially designed. But there seems to be 
some absurd secret rule of the late Law Ofticer’s, which 
it appears to be considered the duty of the Patent Uttice 
to blindly follow. And as an appeal in such a case lies 
to the very persons who make these secret rules for the 
guidance of the office, it may be taken as a foregone con- 
clusion that to appeal would be useless in such a case. 
Hence, although my patent agent felt so strongly on the 
subject that he even offered to conduct an appel for me 
without charging me anything extra beyond the Govern- 
ment fee for the appeal, yet I felt that even that amount 
would be thrown away owing to the objectionable rule 
having been laid down by the authority to whom I should 
have to appeal. 

If your correspondent will take the trouble to inquire, 
and to refer to the transactions of that most useful body, 
the Institute of Patent Agents, he will discover that he 
is altogether mistaken if he imagines that respectable 
patent agents are in the habit of siding with the authorities 
simply for the purpose of filling their own pockets. In 
point of fact quite the reverse is the case, according to my 
experience, 

I am, Sir, your obedient servant, 
Epwarp Firrp, C.F. 
Chandos Chambers, Buckingham-street, Oct. 26, 1885. 








BICHROMATE BATTERIES. 
To THE EDITOR OF ENGINEERING. 

S1r,—I have some of Dale’s granule batteries, which 
do not differ much from those mentioned by ‘“ W. N.,” in 
fact, they are just the same, only they are charged 
differently. They are charged with sal-ammoniac, hydro- 
chloric acid and water in the porous cell, and in the outer 
cell bichromate of potash, hydrochloric acid and water. 
I find that after a week’s use they get foul and give off 
chlorine gas, and become totally useless. I shall clean 
them out and try ‘‘ W. N.’s” solution, which I hope will 
do better than Dale’s. Can ‘‘W.N.” tell me where he 
gets his jars with taps or plugs in, and whether it is 
possible to have earthenware jars bored or drilled without 
splitting them? I should also like to know where ‘‘ W. N.” 
gets his chemicals at the prices mentioned, and whether 
they can be had at those prices in small quantities ? 

Yours truly. 
H. Twyrorp. 

October 27, 1885. 








RAILWAY COUPLINGS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—One of the most important matters which received 
attention at the recent Railway Servants’ Congress, held 
atLeicester, was the very interesting subject of improved 
coupling appliances on railways to avoid the necessity for 
the men alee to go between the wagons to couple or 
uncouple them. Last year alone 130 men were killed and 
1305 injured whilst engaged in shunting operations, and 
during the last seven years 1081 have been killed and 9256 
injured from similar causes. The Amalgamated Society of 
Railway Servants has for years given the question very 
serious attention, and at the congress held at eer last 
week, a report was received from a committee stating that 
nothing short of a trial with the full-sized and actual 





working appliances can be relied on, and recommending 











Oct. 30, 1885. | | 


for the careful consideration of the meeting the propriety 
of setting aside a sum of money to award in prizes to 
the owners of couplings that best fulfilled certain neces- 
sary conditions. The fact that the servants themselves 
are in earnest in the matter, is clearly shown by the vote 
of 500/. towards the object ; the difficulty, however, which 
now has to be overcome, is that of obtaining the use of a 
few wagons and a piece of line upon which the experi- 
ments can be conducted. I am requested to direct the 
attention of your readers to this difficulty in order, if pos- 
sible, that some railway company may be induced to give 
the necessary facilities for a full and fair trial of the 
various coupling appliances which have for their object 
the saving of the lives of railway guards and shunters, 
I have the honour, &c., 
CLEMENT E. Srretron, C.E., 
Vice-President and Consulting Engineer, 
Amalgamated Society of Railway Servants, 
40, Saxe-Coburg-street, Leicester, October 24, 1885. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
became very strong last Thursday forenoon, but in the 
afternoon it was weak. Transactions were reported on 
forenoon ’Change at 41s. 74d. up to 42s. cash, also at 
41s. 94d. up to 42s. 1d. one month, the close being buyers 
at 4is, 11d. cash and 42s. ld. one month, with sellers 
wanting jd. per ton higher. Business was done in the 
afternoon at 42s. 1d. down to 41s. 11d. one month, also 
at 41s. 11d. to 41s. 94d. cash, with buyers at the close at 
41s. 10d. cash and 41s. 11d. one month, and sellers at 4d. 
more per ton. Friday’s market was firm, and the prices 
closed as on the previous day, but they showed a decline 
of 1d. per ton, as compared with those of the previous 
Friday’s close, During the forenoon business was trans- 
acted at 41s. 94d. and 41s. 10d. cash, alse at 41s. 11d. and 
41s. 114d. one month, the close being 41s. 10d. cash and 
41s. 114d. one month nominal. There were transactions 
in the afternoon at 41s. 104d. and 41s. 11d. cash, also at 
42s. and 42s. 04d. one month, with sellers at the clcse at 
41s. 104d. cash and 42s. one month, and buyers at 4d. 
perton lower. Dulness was the rule in Monday’s market, 
and prices suffered a‘decline of 3d. per ton from last week’s 
closing rates, Business was reported during the forenoon 
at 41s. 94d, down to 41s. 8d. cash, also at 41s. 104d. to 
41s, 94d. one month, and at the close of the market there 
were buyers at 41s. 8d. cash and 41s. 9d. one month, 
with sellers at 4d. per ton more. The prices receded in 
the afternoon from 41s. 84d to 41s. 7d. cash, and from 
41s. 94d. to 41s, 84d. one month, the close being buyers 
41s, 7d. cash, and 41s, 74d. one month, and sellers want- 
ing 4d. per ton higher. Yesterday’s warrant market was 
weak, and prices closed 4d. under Monday's final quota- 
tions, In the forenoon there were transactions at 41s. 64d. 
o1.d 41s, 6d., and up to 41s. 7d. cash, also at 41s. 8d. one 
month, with buyers at the close at 41s. 7d. cash and 
41s. 8d. one month, and sellers at 4d. per ton more ; and 
in the afternoon at from 41s. 74d. to 41s. 64d. cash, and 
from 41s, 9d. to 41s. 8d. one month, the market closing 
with buyers at 41s. 64d. cash and 41s. 8d. one month, and 
sellers atid per ton higher. A marked decline has taken 
place in prices to-day, down to 41s. 34d. cash and 41s. 5d. 
one month being accepted in the forenoon, and 41s. 3d. 
and 41s. 44d. respectively in theafternoon. With asome- 
what irregular market holders have been selling rather 
freely, and there is now a more plentiful supply of warrants 
in the market. There is perhaps now a little more inclina- 
tion tospeculate in warrants, owing to the more hopeful 
way in which the American trade prospects have lately 
been spoken of, and the rumour of railway extension in the 
Southern States. For the present, however, no response 
seems to have arisen in the Glasgow market, so far as the 
demand for iron and steel is concerned. The prospects as 
to local trade for the ensuing winter are in the mean time 
exceedingly gloomy. Any inquiries that are coming to hand 
for pig iron are reported to be for only small lots. In con- 
sequence chiefly of the decreased demand for iron both for 
shipment and for home consumption, the prices of shipping 
brands are again rather in favour of buyers. The number 
of blast furnaces in actual operation remains still at 91, as 
compared with 95 at this time last year. Last week’s 
shipments of pig iron for all Scotch ports amounted only 
to 7210 tons, as against 8323 tons in the preceding week, 
and 10,806 tons in the corresponding week of last year. 
The United States took 675 tons; Canada, 512 tons; 
Australia, &c., 595 tons; Russia, 1050 tons; Holland, 
400 tons ; and other countries, lesser quantities—Germany, 
France, and Italy taking none. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 632,665 tons, as compared with 
630,885 tons yesterday week, showing for the week an 
increase of 1180 tons, 


_ Inspection of the Glasgow Underground Railway.—This 
important engineering work was subjected to a sort of 
semi-official inspection on Monday. A special train ran 
over the whole line from College Station in the east to 
Dumbarton-road in the west, all of which is underground. 
It conveyed a large party of gentlemen, including the 
immediate promoters of the undertaking, the solicitors 
and engineers of the company, Sir James Falshaw and 
Mr. Robert Young (directors), and various members of 
the executive staff of the North British Railway Com- 
pany, two of the Glasgow city officials, and Messrs. 
Brand, Young, and Kennedy, ‘as representing the con- 
tractors. The party visited and inspected the steamers 
now in course of being constructed at Queen-street, 
North-street, and Dumbarton-road. The line itself is 
practically finished, but a considerable amount of work 
still remains to be done at the stations. Messrs. Simpson 


and Wilson are the engineers of the City and District 
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Railway, of which the underground section is by far the 
most important. 


The Clyde Shipbuilding Trade.—By way of giving some 
indication of the present condition and prospects of the 
Clyde shipbuilding trade, it may be mentioned that 
Messrs. A. and J. Inglis, Pointhouse, Partick, have just 
intimated to their workmen that on and after Friday of 
the present week, the working time will be reduced to 
thirty-nine hours per week, being three-quarter time. 
The work on hand in Messrs. Inglis’s yard is the comple- 
tion of two large steamers constructed on builders’ risk, 
one being almost completed, and the other ready for 
launching. The firm have also two small vessels to repair, 
and a small yacht to complete. 


Trade Depression in Dumbarton.—Owing to a want of 
work in the shipbuilding yards and engine works at Dum- 
barton, there is a great amount of poverty and suffering in 
the town, and the prospect is that this will increase very 
considerably in the coming winter. 


The Local Coal Trade.—At their meeting in Glasgow to- 
day, the Lanarkshire coalmasters complained loudly 
regarding the scarcity of railway wagons necessary for the 
carriage of their coal to the depéts and shipping cranes, 
and stated that it hampered the execution of their 
orders very much. The reports indicated firmness 
in the department of shipping trade. Manufacturing 
requirements, however, are still light, and the house de- 
mand is moderate for the season. With the advent of the 
ensuing month, it is thought that there will be an increase 
of 6d. per ton on the price of coal in most cases, while the 
price of some of the better sorts will be advanced 1s. per 
ton. 


Exports of Locomotives.—In the foreign and colonial ex- 
ports from the Clyde reported last week, there were six 
locomotive engines and tenders, for Bombay, the value 
being declared at 18,400/. For Japan there were four 
locomotives and tenders shipped, of the value of 90007. 


New Harbour at. Eyemouth.—On October 22 there was 
opened a new harbour at Eyemouth. It has been con- 
structed with substantial concrete quay walls, 20 ft. in 
height throughout ; it is 24 acres in extent, and when 
completed will be 4} acres, or about three times the 
present area, with a depth of 18 ft. at high water of spring 
tides, or 4 ft. more than the existing harbour. There is 
already completed 2140 lineal feet of quays, the principal 
forming the Saltgreens quay, 50 ft. in width, in front of 
the town of Eyemouth ; and there is a jetty 900 ft. in 
length and 25 ft. in width between the harbour and river 
course. The whole of the new quays will afford sufficient 
space for railway traffic. When completed, the quayage 
wil] be 3522 ft. in length, or nearly two-and-a-half times 
that of the existing harbour. The new basin will be 
1000 ft. in length, of which about 600ft. is already 
executed, and the width is 133ft. There will be space in 
the new harbour for about ninety fishing boats—being 
additional berthage tothe trade of the port. Along the 
whole of the quays arrangements can be made for the dis- 
charge of fish and other goods direct from the vessel to the 
railway truck. Thecost of the work done up to the 
present time amounts to about 14,500/. The Government 
loan is 25,000/., which leaves 10,500/. for the improvement 
of the old basin, the formation of a deep water channel to 
sea, which will be 60 ft. in width and of the same depth as 
the new basin, and the usual contingent expenses. When 
the works at present in course of construction are com- 
pleted, it is considered the new harbour of Eyemouth 
will be a great step towards providing the additional 
harbour accommodation so much wanted for fishing 
vessels on the east coast. The engineers for the harbour 
works are Messrs. Thomas Meik and Sons; the con- 
tractor is Mr. George Lawson, Glasgow; and the 
resident engineer is Mr. William Kidd. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway and Dock Traffic.—The 
traffic returns of this company for part of the month of 
July amounted to 1746/.; for the month of August to 
10,243/. Our readers will remember that the dock was 
opened on July 16, and the railway for goods traffic on 
the 20th, and for passenger traffic on July 27 


aie 

Local Government Inquiry at Barnsley.—Mr. J. T. 
Harrison, an inspector of the Local Government Board, 
has held an inquiry as to the proposal of the Corporation 
of Barnsley to borrow 1400¢. for the purpose of laying, if 
necessary, water mains from Penistone to Hoyland Sweine 
in order to take advantage of the Penistone Local Board’s 
water supply. There was no opposition. 


Normanton Miners.—A circular has been issued to the 
St. John’s miners which gives reasons for not joining the 
South Yorkshire Miners’ Association. The circular is in 
favour of contributing to the check fund, but not towards 
paying 500/. in salaries to two men. 


Hull Telephone System.—Mr. Alderman Leak, as secre- 
tary of the Hull Guardian Society, recently forwarded to 
Lord John Manners, the Postmaster-General, a memorial 
signed by all the telephone renters in Hull, praying for a 
substantial reduction in the charges made for the use of 
telephones. To this memorial a reply has been received 
to the following effect: ‘‘Sir,—I am directed by the 
Postmaster-General to acknowledge the receipt of your 
letter of the 10th inst. forwarding the memorial from the 
merchants of Hull, asking for a reduction in the rates for 
telephone exchange wires in that town, and in reply Lord 
John Manners desires me to acquaint you for the informa- 
tion of the memorialists, that renewed consideration has 
been given to the question, but he regrets to find he is not 
in a position to recommend the Treasury to make any re- 





duction in those 
E. H. B. Patey. 


Wreck-Raising Apparatus in the Humber.—The Humber 
Conservancy Board has decided to place in the Humber 
wreck-raising apparatus, which would be most valuable to 
the shipowners of Hull, Grimsby, and Goole. If will 
cost probably 11,0007. Mr. Bartholomew has been con- 
sulted. No matter in what part of the river a disaster 
occurs, it is most important that the channel should be 
kept clear, and this be effected, not by blowing a wreck to 
pieces, but by taking prompt measures to raise it ; and 
promptness can only be secured by having on the river ap- 
pliances able to cope with vessels of the size and tonnage 
that run to the three ports of the Humber. 


rates.—I am, Sir, your obedient servant, 
” 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was thinner than usual, and the market was 
again flat, No. 3 Cleveland pig iron being quoted 32s. per 
ton. f.o.b. Tees, but parcels changed hands fur prompt ship- 
ment at a trifle less money. Both on home and foreign 
account, the demand for iron is very unsatisfactory. 
Considering the recent unfavourable weather, the 
shipments of iron from Middlesbrough are fair, but 
they show a heavy decrease compared with last month. 
There have been shipped up to date 67,000 tons, as com- 
— with 76,700 tons at the corresponding date in 
September. The rolling mills throughout the North of 
England are with difficulty kept in operation irregularly, 
and the steel rail mills are, if anything, even worse 
employed than they were a fortnight ago. Iron ship- 
plates are quoted 4/. 12s. 6d. per ton, and angles 
4l. 7s. 6d., less 24 per cent. at works. Steel ship-plates 
can now be bought at 6/. 12s. 6d. per ton delivered on the 
north-east coast. Steel rails are nominally quoted 4/. 15s, 
per ton. Hematite pig iron is offered at 42s. 6d. per ton 
for Nos. 1, 2, and 3 f.0.b. west coast ports. 


The Blastfurnacemen and their Wages.—The blastfur- 
nacemen of the North of England have not yet decided 
what course shall be taken with regard to the wages 
question. The ironmasters have not arranged for another 
conference with the delegates of the men yet, but it is 
expected that there will be a meeting shortly at Middles- 
brough. In the meantime the ironmasters have given 
notice to the men that the present arrangement respect- 
ing wages shall terminate on the 14th proximo. Whether 
the sliding scale arrangement will be ultimately adopted 
or not, it is hoped that any alteration in the wages will 
be effected without stoppage of work. 


Wages in the Manufactured Iron Trade.—The arbitrator 
Dr. Watson, of Newcastle, has now before him the whole 
of the evidence adduced at the recent arbitration court 
at which the employers claimed a reduction of 74 per 
cent. on all wages paid in mills and forges, and it is 
expected that he will give his award in the course of a 
day ortwo. It is understood that whatever the decision 
of the arbitrator may be both employers and workmen 
will loyally accept it. 

Engineering and Shipbuilding.—Engineers, ironfounders, 
and brassfounders are fairly well employed, but there is 
still a very wide complaint as to the continued low prices. 
There is no new feature in the shipbuilding trade. When 
orders are so scarce it is pleasant to learn that Messrs. 
Dixon and Co., of Middlesbrough, have contracted to 
build a steamer of 1300 tuns for the intercolonial trade for 
the Tees Union Shipping Company, Middlesbrough. 
She is to accommodate about 110 passengers, and is to 
attain a speed of ten knots per hour. Her engines will be 
triple-expansion. 








THE MissIssipPi.—Messrs. Carrolland Co. have launched 
two steel barges. They have been built for Captain Eads 
and are intended to be used in connection with the 
improvement of the Mississippi. 


YorkE’s PENINSULA. — TheSouth Australian Government 
is initiating extensive water conservation works on Yorke’s 
Peninsula for the purpose of giving relief to miners who 
have been thrown out of employment at the Wal!aroo and 
Moonta Mines by the partial stoppage of operations there. 








SUBTERRANEAN TELEGRAPH WIRES.—Dr. Norvin Green, 
President of the Western Union Telegraph Company, in 
an examination before the United States Electric Subway 
Commission, admitted that the whole system of wires 
could be carried underground through 3-in. iron pipes 
filled with paraffin oil, but there was the impediment of 
cost. He said, ‘‘There is not much difference in the 
cost of putting down one wire and 100, but we certainly 
would not attempt to lay single wires in all our lateral 
branches underground. The number of wires that we can 
place in a 3-in. pipe depends upon how heavily we insulate 
them. In round figures a wire insulated with gutta-percha 
and placed underground, costs about 100 dols. a mile, 
while a wire overhead costs about 23 dols, and the buried 
wire will not last one-third as long as the one strung on 
poles. In fact, wires will not be serviceable so long 
underground as they are under water. We have wires in 
this country that have done service for 30 years and are 
still good. Many underground wires have tu be replaced 
after a year’s service. Everything depends on the nature 
and thoroughness of the insulation. Our company have 
spent a great deal of money experimenting on insulation, 
and we soe found nothing yet that will render a wire as 





Jasting underground as it is in the open air,” 
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and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINKERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
anattendant. Also, may be inspected and purchased if desired, 
the latest scientific publications of Messrs. JOHN WILEY AND Sons, 
of New York. ‘or list of these works see our advertisements, 
Publications column. 


NOTICES OF MEETINGS. 

Society or ENGINEERS.—Monday, the 2nd of November, at the 
Town Hall, Caxton-street, Westminster. A paper will be read on 
“Tidal Approaches and Deep-Water Entrances,”\by Mr. J. B. Red- 
— M. Inst. C.E, The chair will be taken at 7.30 o’clock pre- 
cisely. 

Tue Surveyors’ Institut1on.—Monday, November 9, 1885. First 
ordinary meeting of the Session, when the President, Mr. E. 
I’Anson, will open the Session with an address. The chair to be 
taken at 8 o'clock. 

ENGINEERING Society, Kina's COLLEGE, Lonpon.—A general meet- 
ing will be held on Tuesday, November 3, at 4 p.m., when Mr. C. 
| eaeaatnia A.K.C., will read a paper on ‘‘Standards ef 

sight.” 
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THE PATENT LAW. 

WE publish in another column a letter from Mr. 
William Clark, which is deserving of attentive 
consideration because it emanates from one whose 
experience entitles him to speak with authority 





upon the subject of which it treats. The letter 





deals with a matter upon which we have often 
dwelt, namely, the illusory character of the benefits 
which the new Act is supposed to have conferred 
upon inventors. As Mr. Clark truly says, it can- 
not be disputed that there is a widespread belief 
amongst a certain class of inventors—a_ belief 
founded upon the statements contained in the 
public speeches of those responsible for the Act, 
and fostered wittingly or unwittingly by those upon 
whom the administration of the Act has devolved— 
that in addition to the reduction of fees, the Act 
of 1883 abolished a number of vexatious formalities 
and so simplified matters that valid patents can 
now be obtained at an expense considerably less 
than formerly, not only in consequence of the 
reduction of fees, but also because the new Act is 
so administered as to render the employment of 
professional assistance unnecessary. Besides this, 
many inventors labour under the impression that 
patents obtained under the new Act stand on a 
different footing, as regards their validity, to those 
granted previously ; this mistaken notion being 
based on the supposition that a Government de- 
partment has been charged with the duty of 
thoroughly supervising every application for letters 
patent, and that a patent granted on an applica- 
tion that has successfully passed the ordeal of the 
official examination practically bears an_ official 
indorsement of validity, and is therefore inde- 
feasible. 

We fully indorse the view expressed in the letter 
under notice, that it is highly important to the 
interests of inventors that this erroneous idea 
should be corrected, and that the authorities should 
not assist to perpetuate the initial error, either by 
their omission to inform inventors of the limited 
extent of the official supervision, or of the real 
status of patents which are now issued. 

Before being permitted, much less encouraged, 
to act blindly for themselves, inventors should, as 
Mr. Clark observes, be made acquainted with the 
fact that under the new Act, patents are issued 
wholly at the applicants’ risk, without any kind of 
official guarantee ; and that their validity will be 
open to question in the courts in precisely the 
same respect as patents granted before the Act came 
into operation; they should be advised of the 
exceptionally technical nature of a specification, 
and be informed that something more is necessary 
to obtain a valid patent than such a description of 
an invention, or drawing of a piece of mechanism, 
as will suftice for the requirements of the Patent 
Office ; and they should, moreover, be made 
acquainted with a decision of the late law officers 
whereby the claims, by which the whole scope of 
the patent is defined, and which are therefore of 
vital importance, are exempted from official ex- 
amination. 

Now it cannot be too strongly impressed upon 
intending patentees that so far from any such in- 
formation being proffered by the Patent Oftice, 
inventors are left absolutely in the dark, and Mr. 
Clark is not going too far when he says that the 
safety of their property is thereby imperilled, if 
not sacrificed. We have no desire to cast unde- 
served blame upon those in authority at the Patent 
Oftice. No doubt they do their duty according to 
their lights and to the instructions they receive 
from higher quarters. But what we do urge is 
that the entire system is to a large extent a mis- 
take. What are the facts? The promoters of the 
present law introduced their Bill under pretence 
that it would simplify procedure, lessen its cost, 
and increase the protection afforded. They pre- 
tended that an applicant or his agent would only 
have to call twice at the Patent Office, to use three 
documents ; and to make two payments, and that 
instead of having to pay 25l. in order to obtain a 
patent for three years, a four years’ patent would 
only cost 4/1. Also, great stress was laid upon the 
assertion that applicants might, if they pleased, 
transact their business entirely by post and thus 
avoid the payment of agency fees. Now the three 
documents have developed into five, or, where an 
agent is employed, into six, and instead of two sets 
of drawings, as of old, three sets have now to be 
provided. The procedure, so far from having been 
simplitied, has become troublesome and vexatious 
in many cases, and the cost in numerous instances 
has been, by the new practice, made much heavier 
than it would have been under the old law. 

Of course, no one would be so unreasonable as to 
deny the justice of affording every inventor the 
opportunity of taking out his own patent, just as 
every man is permitted to be his own lawyer or 





doctor. But there is a very marked distinction 
between, on the one hand, affording reasonable 
facilities of obtaining patents, and, on the other, 
deceiving over-sanguine and unwary inventors into 
the notion that they can do just as well for them- 
selves work of an exceptionally difficult kind, the 
efficient performance of which involves special 
education, skill, and experience. Either the 
authorities who control the granting of patents 
know that it is impossible for the bulk of inventors 
to draw their own specifications properly, or else 
those authorities must be totally incompetent to 
perform the duties laid upon them by the patent 
law. If they realise that many patents that might 
have been good are rendered invalid through de- 
fects arising from the patentee’s pardonable igno- 
rance of the legal requirements, then it is a most 
cruel and unjust thing to encourage inventors to 
take out their own patents, instead of warning 
them, as the United States Patent Office does, that, 
as the value of patents depends largely upon the 
careful preparation of the specifications and claims, 
the assistance of competent advisers will, in most 
cases, be of advantage to the applicants. 

Some inventors have a very fair knowledge of 
patent law, and we have seen specifications drawn 
by such that it would have been difficult for even 
an experienced patent agent to greatly improve. In 
such cases no one has any cause for complaint in 
the circumstance that the inventor takes out his own 
patents. But itis worthy of remark that in prc- 
portion as an inventor is qualified to do his own 
work, so does he appreciate the importance and 
value of professional assistance. Now it is just the 
reverse with those who are less well informed. 
Many suffer severely through the dangerous pos- 
session of a little knowledge. They are altogether 
misled until it is too late to cure the fatal blunders 
they have been lured to commit. 

Notwithstanding the representations of the patent 
agents, those who professed so much anxiety on the 
inventor’s behalf, declined to make the lawsuchthat a 
defectivespecification might beso amended as toclaim 
anything originally described init. They would not 
allow the amended specification to claim more than 
was claimed in the defective specification. And now 
the Patent Office exercises no supervision of the 
claims. Whatis the consequence? Simply hopeless 
and incurable invalidity of patents. For example, 
we have quite recently seen a specification accepted 
with a long series of claims to all appearance bad and 
unsustainable on the face of them, the defects being 
evidently due to entire misapprehension and igno- 
rance of the elementary principles of patent law. 
Seemingly, although not one of these claims could 
be supported, no valid claim could be substituted, 
asthe law stands. So much for the operation of the 
present pretentious system. If in these days of free 
trade it would be consistent to support at the public 
cost a large and expensive department charged with 
the duty of endeavouring to perform gratuitously 
to an even greater extent than is now done, pro- 
fessional duties such as formerly were left to private 
enterprise and talent ; if the public were prepared 
for any such startling and costly innovation, then 
it would become needful to extensively and funda- 
mentally alter the constitution ,of the department. 
In order to insure an even moderately efficient 
performance of the work, and to guard against 
the applicant for a patent not being misled, or 
allowed a patent on a defective specification, or 
refused a patent that ought to be granted, it would 
be necessary to have at the Patent Office, officials of 
quite a different stamp to those now in the enjoy- 
ment of the more lucrative posts in that establish- 
ment. The cost would be very large because only 
men of the highest and most varied legal and 
scientific attainments would be competent to deal 
authoritatively with the multifarious matters that 
must come before such a department, and even then 
it would be essential that they should have had ex- 
tensive experience of a peculiar kind such as is not 
possessed outside of the profession which it would be 
the primary object of such anestablishmenttoabolish. 

Even in the very unlikely event of the country 
being prepared for any such change, the result 
would assuredly not be satisfactory even to the 
patentees whose pockets it might be the avowed in- 
tention to save. This becomes evident when we 
look abroad, where we find that the more official 
interference there is, the more numerous are the 
complaints of injustice. Indeed, the outcry against 
the establishment in Southampton Buildings as at 
present constituted, is the result of excessive and 
ill-judged interference and illiberality. 
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The letters appearing in our columns last week 
and to day, from ‘‘ A Patentee” and Mr. Edward 
Field, respectively, deal with one phase of this 
branch of the subject, namely, the persistent at- 
tempts to compel the inventor to take out two or 
more patents where it is evident that one should 
suftice. We, some time back, exposed the injustice, 
the fallacy, and the evils of this practice, and we 
trust it will very shortly be discontinued. 


BOILER INSURANCE. 

We have never hesitated to defend boiler insur- 
ance companies against what we have considered 
unfair criticism, but several serious explosions of 
insured boilers which have occurred would seem to 
justify very largely the statement contained in the 
report of Mr. Thomas Gray to the President 
of the Board of Trade on the working of the 
Boiler Explosions Act, viz., that ‘‘ the insurance 
of boilers does not always insure safety,” and we 
take advantage of the present opportunity to 
point out what appear to us to be rather serious 
defects in the system of boiler insurance at present 
carried out by some of the insurance companies. 
Our remarks are dictated by no unfriendly motive, 
and we trust they will be accepted in the spirit in 
which they are offered. 

Considerable misconception, we believe, prevails 
in the minds of many steam users as to the pre- 
cise position in which they stand with regard 
to their boilers. It is generally thought that if a 
boiler is insured it is therefore safe, or that if some 
unforeseen disaster should occur, the damage done 
will be covered. Both these conclusions, however, 
are often found, when too late, to be illusory. The 
amount of damage that may be inflicted by a boiler 
explosion can only be accurately realised by those 
who have visited the scenes of such disasters, and it 
frequently happens that the amount of insurance is 
utterly inadequate to make it good. A forcible 
illustration of this was afforded in the case of the 
explosion which occurred at Bilston on the 5th of 
November last, and to which we referred at the 
time. The boilers in that case were insured for 
1000/., a rather large sum as boiler insurance goes, 
yet the damage resulting from the explosion would 
probably exceed ten times that amount irrespective 
of the loss and inconvenience involved in the stop- 
page of the works. With regard to the view that 
the insurance of a boiler is prima facie evidence 
that it is in a safe condition, we feel sure that this 
opinion is entertained by the majority of steam users 
to-day, the sole object of enrolling the boiler in many 
cases, being to obtain an expression of professional 
opinion with regard to it, and if it is accepted the 
conclusion arrived at, in nine instances out of ten, 
is that the boiler is undoubtedly safe. It cannot 
therefore be too widely known that such reasoning 
is quite erroneous, and many boiler owners will 
doubtless be surprised to learn that in the annual 
report of the Engine, Boiler, and Employers’ 
Liability Insurance Company for the year 1883 it is 
distinctly stated that ‘‘the mere acceptance of a 
boiler for insurance is no guarantee that it is safe, 
but only that, so far as can be judged from its out- 
side appearance, it is a sufficiently good risk to take 
until a thorough examination can be made.” This 
was we believe the first time that the true position 
of that insurance company with regard to the boilers 
enrolled with it, was expressed so frankly, and we 
earnestly commend the perusal of the above state- 
ment to all steam users. 

Much of the misunderstanding that at present 
exists with regard to boiler insurance arises from 
the fact that insurance companies combine inspec- 
tion with insurance. These two questions are not 
necessarily dependent on each other, and if they 
could be more clearly separated much of the am- 
biguity now prevailing would disappear. It cannot 
be too strongly impressed on boiler owners that 
the safety of a boiler can only be detinitely ascer- 
tained by a thorough and searching inspection when 
it is laid off and prepared for the purpose, and it is 
pretty generally agreed amongst boiler engineers 
that such an inspection should be made at least 
once every twelve months. The importance of 
this examination, however, is not recognised so 
fully as it ought to be. Steam users very often 
reason that so long as an insurance company with a 
staff of specially trained engineers at its head, does 
not hesitate to accept a boiler for insurance year 
after year without any thorough examination, 
there is little or no risk involved in working on the 
boiler without putting themselves to the incon- 











venience of a stoppage, and that the requests of 
the insurancecompany for opportunity to inspect may 
be regarded as formal. It must be confessed, that, 
to our minds, the course sometimes adopted by in- 
surance companies in such cases lends itself to this 
conclusion, and until the companies bring home to 
their clients the danger involved in such a reckless 
course either by declining to insure for a longer 
period than twelve months without a thorough in- 
spection, or at any rate intimating that after the 
lapse of that period the policy must be regarded 
simply as the insurance of a risk, there will be 
reasonable grounds for boiler owners entertaining 
the view expressed above. We rather fear, how- 
ever, that the keenness of the competition at pre- 
sent existing between the various companies would 
prevent many of them from putting the matter 
so plainly before their clients. The large profits 
made by the older insurance companies a few years 
ago has tempted several rival ones to enter the 
field, and there are now about a dozen companies 
in the United Kingdom, where there were formerly 
only three or four. Each of the companies, 
for obvious reasons, seeks to make its con- 
nection as large as possible, the result being that 
a war of rates has been instituted which, what- 
ever advantages it may offer from some points of 
view, is by no means conducive to the safety of the 
public. Healthy rivalry is no doubt always bene- 
ficial, and constitutes the spirit of progress. Com- 
petition, too, is a good thing in its way, but when 
questions involving the safety of human life are con- 
cerned it is easy to see that the principle may be 
pushed too far. This, we think, has been the case 
with regard to boiler insurance, and the results 
have sometimes been deplorable. 

The evil effects of the present competition be- 
tween the various insurance companies was referred 
to in the Board of Trade Report, No. 118, Prelimi- 
nary Inquiry under the Boiler Explosions Act, re- 
garding an explosion which occurred at Coalville, 
Leicestershire, on the 27th of March last. The 
boiler in question was of the Cornish type, and the 
explosion was due to the plates being wasted away 
by external corrosion till they were as thin asa sheet 
of paper. The boiler was insured with the English 
and Scottish Boiler Insurance Company, and had 
been for about two years, yet it had never received 
a thorough inspection. The owner, in his exami- 
nation, said, ‘‘ he saw nothing in the letters of the 
insurance company which led him to think the 
boiler required a thorough inspection. If they had 
asked for one he would have given them every facility 
to make it, and if the boiler had not been insured 
he would certainly have had it inspected by a com- 
petentengineer.” The chief inspector tothe insurance 
company admitted that ‘‘the explosion was due to 
wasting of the plates by corrosion which could have 
been detected if the boiler had been thoroughly in- 
spected, and thought all boilers should be thoroughly 
inspected at least once a year.’’ The report, in 
alluding to the communications sent by the insur- 
ance company to the owner says, ‘‘ An examination 
of these documents by a person unacquainted with 
the decay of steam boilers—and most steam users 
come under that category—would not leave the 
impression that the company regard annual 
thorough inspections of much importance, yet there 
was good reason for believing they were anxious to 
obtain them, and were only prevented from realising 
their desires by the keenness of the competition 
that existed between them and the other insurance 
companies.” Further on the report adds, ‘‘ The 
owner will doubtless console himself with the money 
from the insurance company which they undertook 
to pay for his premiums. They undertook the risk 
without examination and probably had they in- 
sisted on examination the risk would have been 
offered to some other company and accepted.” 

Again, at the inquest on the explosion which 
occurred at Leeds on the 21st ult., and to which 
reference was made on page 332 ante, it trans- 
pired that the boiler which was insured with the 
Engine, Boiler, and Employers’ Liability Insurance 
Company had not received a thorough inspection 
for nearly 44 years. From what has been said it 
will be seen that the system of boiler insurance, as 
at present conducted by some of the companies, is 
not altogether satisfactory, at least as far as the 
public are concerned, and that as stated above in- 
surance is not synonymous with safety. 

The oldest of the boiler inspecting institutions is 
the Manchester Steam Users’ Association, which 
was founded in 1854, and we believe we are correct 
in stating this is the only association of the kind 
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which was not founded for profit, but makes 
thorough inspection a necessary preliminary to the 
issue of a guarantee, and insists that in all cases such 
guarantee shall only be renewable in the event 
of a thorough examination being made every twelve 
months. 

That the insurance of steam boilers treated as a 
question of risk and based on the doctrine of 
averages, is as legitimate as the insurance of any 
other risk, we do not for a moment question, but 
when a boiler is insured on these grounds alone, as 
it certainly is when it has not been examined for 
years, the fact should be clearly set forth to the 
boiler owner, and we should be glad if the various 
companies would in all cases in which the insurance 
of a boiler is accepted or renewed without thorough 
inspection, clearly state that the insurance is simply 
taken as a risk and that the policy under such cir- 
cumstances should not be accepted as a guarantee 
that the boiler is safe. The printing of such a 
notification across an insurance policy in red ink 
would we feel sure bring home to careless steam 
users a due sense of their responsibility, lead to the 
affording of increased facilities for inspection, and 
put boiler insurance in a less ambiguous light than 
that in which it now stands. 





WATER GAS. 

Some months ago we gave an account of the 
water-gas plant at work at Essen in Germany, 
which we had had an opportunity of inspecting at 
the works of Schultz, Knaudt, and Co. Ata recent 
meeting of German engineers at Essen a paper on 
this subject was read by Herr Otto Knaudt, a 
member of the above firm, which contained some 
interesting remarks as to the early history of the 
plant in question. 

Commenting on the several types of gas pro- 
ducers which are in use alongside of the Siemens 
producers, the lecturer remarked that practically 
the only point in which many of them differ from 
the Siemens is that they are placed close to the 
furnace in which the gas is to be used, while Siemens 
producers are more frequently arranged at some 
distance away. They all produce substantially the 
same kind of gas, the typical composition of which 
is 70 per cent. of nitrogen and 30 per cent. of car- 
bonic oxide, with more or less hydrogen and 
hydro-carbons replacing the above constituents 
according to the nature of the fuel used. 

The reaction, on which depends the production 
of water gas, was long shown as a chemical experi- 
ment before any practical application for it was 
attempted. Steam being passed through heated 
carbon, we get two forms of reaction, according to 
the temperature. If the heat is sufficient, we get a 
gas consisting of hydrogen and carbonic oxide, 
according to the chemical formula C+H,0O 
CO+2H. If the heat is not suflicient we get a 
mixture of hydrogen and carbonic acid, according 
to the formula C+2H,0=CO, +4H. 

It is to the Americans, Lowe and Strong, that we 
owe the first carrying out in practice of this che- 
mical experiment, in attempts to utilise for gas pro- 
duction the great abundance of anthracite which 
America possesses, in contrast to its comparative 
poverty in bituminous coals. 

Lowe used a simple vertical shaft, a sort of small 
blast furnace, filled with anthracite which was 
rendered incandescent by a blast of air, after which 
steam was passed till the gas began to show too 
much carbonic acid, when the air was again blown in 
to raise the heat. The gas obtained was about equal 
parts of hydrogen and carbonic oxide, and in actual 
practical work no gas was produced which had 
more than 2 to 3 per cent. of carbonic acid. Lowe 
added a ‘‘ regenerative” chamber to his furnace to 
utilise some of the heat which passes off while the 
air blast is in use. This simple apparatus is the 
one mainly in use in America, and works very well, 
owing mainly to the small amount of ashes and 
clinkers in the fuel. The introduction of water gas 
manufacture in Europe is mainly due to the Ameri- 
can, Mr. Dwight, in combination with a Swedish 
company. Plants differing in construction from the 
American type were erected and worked in Vienna, 
Frankfort, and Birmingham. These early plants 
had many imperfections, and were not very suc- 
cessful, but the one in Birmingham, worked by a 
Swedish engineer, remained in operation several 
months, and gave such results as decided Messrs. 
Schultz, Knaudt, and Co. to adopt water gas at 
their works at Essen. 

The construction used by the Swedish Water 
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Gas Company consisted of a producing shaft with 
two ‘‘regenerator” chambers, into which the hot 
gases passed during the ‘‘blowing-up” period with 
air blast, and which were used for superheating the 
steam. There was also a chamber used for heating 
the air used in ‘‘blowing up.” The shaft and 
chambers were all square in section and built in one 
block together, being all inside the same iron casing. 
A consequence was that as soon as all the brickwork 
got hot the gases passed through it to a considerable 
extent, instead of following their proper course 
through the regular opening provided. And the 
brickwork was rapidly consumed at the hottest part 
of the fire, no arrangement having been made either 
to protect it or to allow of its easy and rapid re- 
newal. In designing the plant at Essen these 
mistakes were corrected ; the shaft and chambers 
were built separate, each one with its own iron 
casing, and the hottest part of the producing shaft 
was protected from corrosion by a cooling ring with 
water circulation. In the first plant used at Essen 
the regenerative chamber for heating the air blast 
was retained. As this has to be alternately full of 
air and of gas, in the different periods of the process, 
danger of explosion was obvious, but the Swedish 
designer was supposed to have guarded against 
this in the mode of working the apparatus. It 
proved, however, that he had not removed the 
danger, for explosions did occur, some of them 
comparatively harmless, but finally one so severe 
as to cause the stoppage of the work altogether. 

The original apparatus had also a hopper for 
feeding coal dust in with the steam, as the Swedish 
engineer had believed that in this manner great 
advantages were obtained. This was not found to 
be the case during the work at Essen. 

For the movement of the different valves, dampers, 
&c., during the reversals of the apparatus, there 
was a long shaft on to which the various connecting 
levers were keyed, and this part of the arrange- 
ment was also found defective in working. 

After the final explosion, which caused the stop- 
page of the plant, it was decided not to abandon 
the attempt but to modify the apparatus. The 
‘regenerator’ for the air was abolished, the coal 
dust hopper was removed, the reversing gear sim- 
plified, and proper close-fitting, water-cooled slide 
valves, on the principle of engine valves, were em- 
ployed at the point where gas and air pass alter- 
nately the same port. With these modifications 
the apparatus was again started, and has since never 
given trouble in any way. 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CORRESPONDENT.) 
(Concluded from page 395-) 

On leaving Stellarton we went to New Glasgow. 
On the trip, the scheme to consolidate the four 
Picton Mines under one syndicate was discussed, 
this being alleged to be the plan of Sir George 
Elliot, who is very enthusiastic over the coal and 
the prospects. 

The party next visited the New Glasgow Steel 
Works, which enjoys the proud distinction of being 
the only one in Canada. This manufactory is 
fitted with a Siemens regenerative melting fur- 
nace of 10 tons capacity, with heating furnaces, four 
Wilson’s gas producers, a 26 in. cogging mill, and 
9in., 16in., and 22in. bar and sheet mills, shears 
for 7 in. square hot billets, 3 in. ruling machine, and 
a 25-ton testing machine. It had something quite 
novel to many of the visitors, viz., a pair of revers- 
ing steam engines with cylinders 36in. by 48in. of 
English manufacture and of a peculiar character. 
They looked something like one of the typical 
Ohio river engines, with the ‘‘ pitman” used on the 
light-draught boats, denominated ‘‘ wheel-barrows,” 
having a wheel at the stern just the width of the 
boat, and which have been stated (possibly errone- 
ously) to have so little draught that they will run 
over a heavy dew. Next the party visited the 
glass works where, according to the programme, 
‘‘Jamps and chimneys were blown,” but having 
made such an early start, the party were pretty 
well blown themselves, and although interested, 
made but a short stay, and reached New Glasgow 
after dark. At this pleasant little town we 
had an exhibition of enterprise that would do 
credit to a western town. A new hotel was to be 
opened in honour of our arrival, and at 3 P.M. 
the furniture was not in the house, yet at 


6.30 the hotel accommodated some twenty-five 





of the party. 1t was only by accident we 
learned the state of things, for the house had 
carpets down and furniture in good shape, and 
gave excellent meals. New Glasgow is a town 
of surprises, and another was in store for the party. 
The wife of the divisional superintendent had in- 
vited the party toa reception at her house, and had 
come on from Halifax with us to arrange matters 
as the house was closed for the summer, yet 
at 9 p.m., we found an elegant entertainment, 
tasteful floral decorations, and, in spite of all fatigue, 
thoroughly enjoyed ourselves. We further had the 
pleasure of taking our accomplished hostess with us 
the next day to Sydney. 

A special train bore the party to Port Mulgrave 
over a smooth piece of track and at a rapid speed, 
running 80 miles in 1? hours, including four or five 
stops. The maximum grade is 80 ft. to the mile, 
and the country is a grazing one, producing cattle 
and sheep. In winter, however, it is another story. 
Navigation isclosed, and the railroad is sometimes im- 
passable. Snow fences have done much to remedy 
the evil, and last winter a blockade of but three 
days occurred. The city of Antigonish was passed, 
which is the cathedral town, and one of the 
prettiest in this section. St. Ninian’s Cathedral is 
built of stone, and will seat 1200 persons. The 
fishing and shooting are reported to be excellent. 
At Baysfield the engine stopped 4 few moments and 
took water from a steam syphon, which works on a 
principle similar to the Gifford injector, but, as a 
measure of economy, this seemed to us rather 
questionable, although convenient. 

The steamer Marian met the party at Port 
Mulgrave, and we were soon under way for a 
beautiful sail. This boat was originally from New 
York, and is a good sea-boat for mild weather. She 
was gaily decorated with flags and had the stars and 
stripes at her flagstaff. The view of the headlands 
on the Nova Scotia side is grand, especially that of 
Cape Porcupine, where it is said overhead tele- 
graph wires once crossed to Plaister Cove, but 
these are now replaced by a submarine cable, no 
doubt to the delight of every one, just as the wires 
in New York City must give place to underground 
lines. The next point of interest was St. Peter's 
Canal, which is about a quarter of a mile long, and 
quite narrow, but affords an entry into the Bras 
d'Or, and replaces a difficult portage used in former 
years by the French and Indians. Bras d’Or is an 
inland sea of over 50 miles in extent, opening at its 
extreme end into the ocean, and filled with beauti- 
ful bays and inlets, and environed with picturesque 
and beautiful scenery, which is simply indescribable. 
The mountains tower on the sides of the bay and 
slope sharply, in some instances, to the water’s 
edge, but in others are sheer cliffs, which frown 
upon the beholder as though resenting his intru- 
sion. But Nova Scotia had determined to be at 
her best, and welcome the engineers by every means 
at her disposal, so, in the beautiful sunlight, these 
cliffs relaxed their gloomy aspect, and even the 
mountains smiled from their green-clad sides. We 
did not see any little hills skipping, as the Psalmist 
did, but they would undoubtedly have skipped if 
there had been any little ones in the locality. Be- 
fore reaching Baddeck, we passed the attractive 
little harbour of New Campbellton, with its mineral 
and other resources, which are quite celebrated. 
As the owner, Mr. Campbell, was on board, the 
opportunity for obtaining information about it was 
utilised, with the following results: Alargeand fertile 
plateau lies immediately behind Campbellton, and its 
produce is shipped from here in large quantity. St. 
Anne’s Mountain, which so impresses the be- 
holder, rises sheer from this plain for 1500 ft., and 
is composed of syenite. Mr. Campbell has prose- 
cuted his researches into the mineral wealth of his 
property to a considerable extent. In addition to 
various openings, he has built a railway of three 
miles to connect the mines with the shipping point. 
He has found coal, and a quality of limestone 
suitable for fine work, and similar to the product 
of the celebrated Rutland quarry; he also has a 
sitisfactory supply of granite. The harbour is 
deep and land-locked, and the fisheries promise to 
be a source of considerable wealth, while vessels can 
sail in here and load for any desired port. Like 
many others similarly situated in Nova Scotia, Mr. 
Campbell seeks capital to develop his property, and 
there seems little doubt but that the party who first 
invests with Mr. Campbell, will find a proper return 
for his enterprise. This property is one of the many 
fertile soils of this section, which are waiting to 
make good returns to the investor, and it seemed 








strange to the visitors so little attention has been 
paid by Englishmen to such promising ventures. 

Dinner brought to our minds a “‘ crying evil” of 
Canada coinage. The Dominion still retains that 
relic of barbarism, the 20 cent silver coin, which 
looks just like a 25 cent coin, and is nearly the same 
thickness, the diameter being the same, and your 
correspondent, in his guileless trust of human 
nature, found, after paying the steward a5 dol. bill, 
he had received some six of these abominations 
in change. A question of economic policy at once 
presented itself to his mind. Should he return them 
and claim his proper change? This would involve 
an explanation, and possibly a rebuff, so he left 
this problem to future circumstances to evolve a 
solution, resolving to shape his course by their 
light. The solution was much simpler than he had 
supposed, for when on a more intimate acquaint- 
ance with the captain, a most genial gentleman, he 
commended the ‘‘ unjust steward” as ‘‘ wise in 
his day and generation,” the captain promptly re- 
primanded the latter, who sought the writer to 
explain his ignorance of the matter, and offered to 
make the ‘‘ amende honorable,” but your corre- 
spondent declined on the satisfactory ground that he 
had none to redeem, as he had passed them all back 
on the steward two at atime for his meals. This 
evil is a great one, and the only remedy is the one 
used, for, in spite of care, several of us had sundry 
pieces in our pocket-books. The writer passed his 
last near the line for a bad lunch, and felt, even 
at the discount, that he had been swindled. We 
reached Baddeck that night, and then learned the 
Montague Gold Mines had that day shipped to Halifax 
the largest bar of gold ever seen inthe Dominion. 
It weighed 105} oz., and was valued at 20,618 dols. 
At Baddeck a number of the party took runs on 
shore to spend the Sabbath, for it is a most strictly 
orthodox town, and it would have greatly shocked 
the inhabitants if we had remained on the boat. 
As, however, the town could not accommodate all, 
even with two hotels, a number remained on board. 
The evening was varied by some very pleasant 
tableaux got up ‘‘ on the spur of the moment,” and 
closed with singing. All retired in anticipation of 
a quiet and restful day, which was undoubtedly 
much needed by most of the excursionists. 

While the Cape Breton party was busily engaged 
as described, a romantically and esthetically scien- 
tistic party had gone to Annapolis to see that section 
of New Brunswick. At Windsor a committee met 
them and took the party in carriages to the gypsum 
quarries up the Avon, where several blasts were 
fired. The visitors, who were entertained at the 
Victoria Hotel in a most satisfactory manner, 
soon left in a special train for Grand Pré, where 
under the guidance of a distinguished antiquarian, 
they , visited the forge of Basil the blacksmith, 
the cottage of Evangeline, and the grave of her 
father. This grave was a great disappointment to a 
distinguished Boston member, who had expected to 
see the old gentleman and decide on his ‘‘ culchaw.” 
At Wolfville the party was shown through the college 
and taken up to the tower to see the view. The river 
is beautiful whenever the tide is in, but otherwise 
it is muddy. The country, however, is the paradise 
of Bostonians, and one hears nothing but Evange- 
line and Longfellow, till, like Mr. Warner, they 
almost imagine the sign on the railroad crossing 
to read, ‘*‘ Dangerous, look out for Evangeline while 
the bell rings.” 

Annapolis was then visited. This we are told is 
the oldest European settlement in America, north 
of the Gulf of Mexico, and we always believe in all 
such stories ; Champlain founded it in 1604, four 
years before the settlement in Quebec. It was 
then called Port Royal, but falling into English 
hands under Queen Anne’s reign, was called Anna- 
polis. This much maligned queen, on whom every 
architectural monstrosity is foisted, would look at 
Annapolis with grim satisfaction, for there are no 
Queen Anne cottages there. The fort has fallen 
into ruins, and the peaceful valley, which smiled 
under the bright sunlight, seemed a token that the 
sword had indeed become a ploughshare. This is 
a celebrated apple country, of surprising ferti- 
lity, and the name of Paradise, which is borne 
by one of the villages, seems appropriate to its sur- 
roundings. The time precluded a visit to the iron 
mines at Clementsport, so the party left for St. 
John in the best of spirits. 

It is now necessary to return to the Baddeck 
party whom we left slumbering at the hotels. The 
party was of very diverse sentiments that bright 
Sunday morning. The ladies insisted all should 
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go to church and strategy was required. As no 
special church was named and Baddeck abounded 
in churches, the writer chose one which was on the 
outskirts of the town, and with a few friends went 
towards it; the majority, however, went to hear 
Dr. Murray, of Sydney, who preached at the Knox 
Church. 

Our party, which contained two ladies, found on 
arriving at the church in question, that the 
service would be Geelic, and as we had no _in- 
terpreter, we decided we would not remain to hear 
it; then by a strange harmony of events, it was 
discovered there was an Indian encampment just 
below the church on a point. This was what 
your correspondent wanted especially to see, and 
by another happy circumstance we had a photo- 
grapher, one of the instantaneous kind, in the 
party. Now there was nothing strange in this. 
Why shouldn’t a photographer go to church? Cer- 
tainly he needs the ministrations as much as any 
one, perhaps more than most ; moreover, that he had 
his photographic apparatus along, simply showed 
readiness to follow his chosen pursuit under all cir- 
cumstances. Semper paratus is just as good a 
motto for photographers as for soldiers. Howbeit, 
our ladies decided, as we were a mile from any 
other church, and only a quarter of a mile from the 
Indians, and as we were strangers, and must keep 
together, it was better for all to go to the camp. 

This was an experience. The lodge we visited 
was of birch bark; the poles being brought together 
at the centre, and an opening left for the escape of 
the smoke. A small child first sighted the party ; he 
was in short clothes, indeed much too short, but 
I have never seen arms and shoulders better clad 

‘among Indians. This small boy soon produced 
from the wigwam, and it was a small wigwam, 
first a girl, and then a smaller girl, next a squaw 
with one eye, and then a fairly good-looking squaw 
with a very cunning little Indian baby with very 
black eyes and a head about the size of a billiard- 
ball ; afterwards there appeared a fat squaw, who, 
as soon as she saw our photographer, rushed into 
the bushes and commenced to don an old calico 
dress, which she put on over her other dirty gar- 
ments. Then we felt quite sure the wigwam was 
empty, and the group was taken ; but it seems we 
were in error about the capacity of this Indian 
house ; like a third one-horse car, it could hold one 
more, and six ‘* bucks” appeared from within. How 
they all lived in that space, or indeed, how they all 
got into such a compass, could only be explained by 
an expert. We gave it upat the start. The influence 
of the Scotch ancestry is felt all through Baddeck, 
and it reached even to these untutored denizens. 
They had baskets to sell, but couldn’t trade because 
it was Sunday. Indians are not usually so careful in 
their observances, but we learned later, the fear of 
the law and the jail was the stimulus to Sabbath keep- 
ing. The jail was a one story building made of 
concrete, and standing in the principal street. It 
looked like anything but a jail, and a family occupy 
one-half of it, where the children play around 
in utter heedlessness of anything like restraint. 
The hall runs through the centre, and the cells 
are in the side opposite the family residence. 
They were pleasant rooms, and but one was 
occupied, and hence perforce the prisoner was in 
solitary confinement. He proved to be a_half- 
witted man, and was kept there in default of 
aninsane asylum. That evening we had a sacred 
concert consisting of Moody and Sankey hymns ; we 
also had an exquisite rainbow, which spanned the 
water and seemed to rest on the cliffs on either side 
as though they had been abutments for its support. 

The next day the party sailed for North Sydney, 
and in passing out into the ocean the approach was 
through a long narrow strait. At the end we entered, 
the steep cliffs shut us in, and some five miles 
distant we saw a ship sailing towards us, look- 
ing as though in a frame, like a picture, with the 
Atlantic Ocean for a background. The inhabitants 
frequently see a wonderful mirage at this locality, 
but it was not on hand for our benefit. The scenery 
here is wild, and the coast not a pleasant one to 
meet in a foggy night, in fact a steamer had run on 
the rocks a week before we arrived, and was only 
gotten off by the united efforts of about all the 
steam power in the vicinity. Sydney is a very plea- 
sant old town, beautifully located on a land-locked 
harbour of great depth of water. The French fleet 
lies here every summer for a time, and the house 
of the French consul is the finest in the place, for 

by the Treaty of Utrecht in 1713 France retained 

two small islands off the coast of Newfoundland, 








viz., St. Pierre and Miquelon, and as the harbours 
are bad, the French vessels prefer the peaceful port 
of Sydney. They are very welcome to the inha- 
bitants for the air of jollity they bring to this quiet 
town. The party on arrival were welcomed by 
the Committee and quartered among the citizens 
as the hotels are not agreeable. 

Some of us went at once to the Coxheath 
Copper Mines, where 200,000 dols. are invested, but 
which are not working, although just why no one 
seemed to know; the low price of copper was alleged 
as a reason. We reported considerable ore on the 
surface and brought back some samples. Others 
went to the International Mine, taking a tug, and 
thence by rail to Low Point, which juts out into 
the ocean and commands a rarely picturesque view. 
The Victoria Mine at this point is one of the newest 
in the island, having only been opened this spring. 
It has, however, 200 miners and an output of 200 
tons per day. The seam appears to be a continua- 
tion of that in the old Sydney Mine, and its coal is 
fully equal to that of the latter. The company con- 
trolling it has about 15 square miles of territory, 
and the prospects are extremely bright. They own 
the old Lingan Mine, and are about to open a new 
mine at Barasois, then by extending the railroad, 
which we took from Victoria Mine, they will 
be able to ship from both these mines. This rail- 
road, by the way, was carefully built and in good 
order, 

The next day we went to the Reserve Mine by 
rail. This mine comprises the Reserve, the Emery, 
and the Lorway, in all about five square miles. 
These mines employ 400 miners, and the output is 
700 tons per day, although it has run as high as 
1200 tons. We next went by carriage to Glace 
Bay, about three miles. The mines here are said 
to have paid a dividend at one time of 40 per 
cent., and when first opened were estimated 
to contain 44,000,000 tons of coal. They employ 
200 men and produce about 50,000 tons per annum. 
Within a mile the Caledonia Mines are situated. 
This awakened a little national pride, for we were 
told it was an American mine. The company owns 
1350 acres of coal, one-half of it lying under the sea, 
and the total quantity of coal is estimated at 
25,600,000 tons. Its capacity is 800 to 1000 tons 
daily, but it is averaging but 500 tons at present. 
A railway and pier, costing 150,000 dols., had been 
built at Port Caledonia, but it was abandoned, and 
shipments are made from Little Glace Bay. Coal 
cutters are used here and earn about 50 dols. per 
month. 

Some 200 years ago a family named Maloney, lost 
a cow, and it may be said the Maloney cows are 
celebrated, for one kicked over a lamp in Chicago, 
and caused the greatest fire of moderntimes. The 
first cow, however, did not do this sort of thing, 
for there was not a lamp handy, she only got lost, 
and was found, the more’s the pity, for her finding 
has fixed an ugly name on a beautiful place to 
which the party next went. Cow Bay is about ten 
miles distant, and our driver tried his best to do it 
in ten minutes; at least we thought that was his 
intention, for he ran our horses most of the trip, 
and whirled over a ricketty bridge with a large hole 
in the planking, at a gait to remind one of a race 
track. He explained it was safer to go fast over it 
as it was dangerous. We forbore to ask his 
method of reasoning this out, for ‘‘the factor of 
safety” evidently was equal to zero in his mental 
equation. However we reached the Cow Bay 
Mines in safety, and learned they were opened in 
1720, and used at one time to supply Louisberg 
with coal, and also Boston. The mine then opened 
is called now Burnt Head, from the fact that it took 
fire when the fort was destroyed 130 years ago, and 
the ruins of the old French workingsare still to be 
seen. There is another historical mine here, 
called ‘‘ The Block House,’”’ from a structure built 
for its defence. 120 years ago the governor of 
Nova Scotia wrote to the English Government, 
there was a picketted fort 100 ft. square, with 
a blockhouse, barracks, and storehouses, and a 
wharf from which vessels of 80 to 100 tons could 
load ; that the mine adjacent had a good vein of coal 
12 ft. thick. In 1770thechief magistrate of Louisberg 
was directed to proceed to Cow Bay and to drive off 
coal smugglers, and those mining without a license. 
After seventy years’ operations by English and 
French, this historical mine was abandoned until 
1859, when it came into the hands of a New York 
company for 36,000 dols. Some financial difficulties 
have arisen of late, and operations are partially 
suspended. Between the Government claim, the 
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miners’ claims, and those of the Bank of Nova 
Scotia, it looks as if the New York men will have 
to go back. 

The Gowrie Mine, opened in 1861, comprises 1280 
acres, and is estimated to contain 12,000,000 tons, 
This is said to be one of the most successful mines 
on the island, and to have mined last year nearly 
90,000 tons. There is also a patent fuel apparatus 
engaged in making briquettes from the slack. It 
seems to be in successful operation, and the process 
is simple and promises success. Themanager was Mr, 
Revere, of Boston, great-grandson of the cele. 
brated Paul Revere, who rode so fast in 1776, that he 
forgot to pay his livery bill. The International Mine 
was also visited, and the party reached Sydney very 
late, but not quite so late as those who went to 
Louisberg. The latter, after a beautiful ride of 
28 miles, found themselves at this celebrated place 
which once contained 20,000 people, and is now 
but a small settlement of about 1000 inhabitants, 
Its walls were of stone 36 ft. high and 40 ft. at the 
base inclosing 24 miles. It is said that the French 
spent 30,000 livres in its defences, and yet a body of 
New England farmers, commanded by a merchant, 
captured it ; in number they were only 600, ancestors, 
no doubt, of some of our party. Where would we 
be without ancestors? Louisberg fell into French 
hands again by Aix la Chapelle, but Wolfe tok 
it, indeed Wolfe always took too much, and then 
the English razed it. At the Cow Bay Mines there 
was a fine pier where ocean steamers can load com- 
fortably. It was a two-story pier, which showed 
there was a tide. These mines have special pumps 
for acid pit waters and are worked by the modified 
long wall and pillar workings. 

Hitherto Nova Scotia had been on her good be- 
haviour and had determined to show us how much 
maligned she had been, when described as cold and 
sterile. Wednesday, she either forgot herself or 
else determined she had done enough for us, for 
at night scarcely had the last couple reached home, 
than a furious gale sprang up, such a one as 
no one had seen since the celebrated Lord’s Day 
gale, when so many lives were lost, on August 23, 
1873. Nearly 300 ships were lost at that time. 
When we started the next morning the wind was 
blowing, so the signal officer said, fifty miles an hour, 
and the writer thinks, from the speed his hat 
attained, and the distance it traversed in a short 
time, that-this speed is too little by one-half. At 
all events, our entire programme was changed by 
this storm. Instead of going to North Sydney and 
attending a bazaar which was to be opened in our 
honour, and then taking the Marian in the evening, 
the gale prevented the boat from coming around 
the headland, and she was obliged to lie in the 
little Bras d’Or, and the party made the trip across 
country in wagons, while the bazaar was not even 
named. However, the Mining Institute contains 
men, and women too, who rise superior to circum- 
stances, and it was resolved to go to the Sydney 
Mines. 

Coal was first mined here by Governor Des Barres 
101 years ago, and the work has been continued 
since. No other mine is known to have had such a 
long-continued series of working. The Government 
ran the mines for a term, and then leased them to 
private parties. In 1795 they were defended by a 
block-house and eight guns. In 1820 Sir James 
Kempt visited the island, and estimated the output 
at less than 10,000 tons at a cost of 2 dols. per ton. 
In 1826 this mine was incorporated into the General 
Mining Association. Over 500 hands are employed, 
and the output is 150,000 tons per annum. Two 
miles of this working run under the harbour, and 
the coal isall shipped from North Sydney. To sum 
up Cape Breton’s coal, it may be said, 7,000,000 dols. 
are invested in all the mines, 2500 miners are em- 
ployed, and the output is 600,000 tons per annum. 
Cape Breton has reason to be proud of her resources. 

Before dismissing the Sydney Mines it may be 
said, they were started in 1766, and the shaft is 
665 ft. deep with iron tubbing and submarine work- 
ings. Six miles of wire rope are used in under- 
ground haulage, and the mines are pumped by a 
Cornish pump, and ventilated by a Guibal fan. The 
mines are worked by board and pillar, and pillar 
workings in flat and pitching seams. We saw the 
Fairlie double-ended locomotives, and rode on the 
narrow gauge roads at a speed of thirty miles per 
hour. The iron ores at Laurentian Bay we did not 
have time to visit, to the regret of many. 

This visit concluded the Institute meeting, and it 
only remained to say farewell to the kindest and most 
thoughtful of hosts, whose generous entertainment 
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was only equalled by the delicacy and assiduity of 

their attentions. In the words of the Institute 

poet, : 
‘©(! friends who are no longer new, 

One thing we bid you know, 

If it was herd to get to you, 

Tis harder still to go.” 


A few words about Nova Scotia as a whole may 
prove interesting to your readers, but they are 
simply put forth here as the views of an American 
engineer, and are based on the conclusions he drew 
from his own observations ; they may be erroneous 
but they are disinterested. 

The great question of the future of this province 

is constantly forced on the visitor, and it is one 
which it would seem English statesmen could study 
with profit if they desire to retain this gem, for it 
is a rare one, in England’s crown. To look back 
at the past history of Nova Scotia, it may be said 
she never desired to join the Canadian Confedera- 
tion, and in fact instructed her representative to 
vote against it, but he was influenced in some way 
to disregard the issue on which he was elected, and 
so Nova Scotia became the province she is now. 
Her interests evidently are not with those of 
Quepec and Ottawa. It appears to the writer 
they are more intimately connected with those of 
the United States than any other British possession ; 
nowhere in Canada does an American hear so much 
of annexation and its{probable benefits, and yet the 
writer thinks the benefit would be greater to Nova 
Scotia than to ourselves. The great need of Nova 
Scotia is free trade with the United States, but a 
prohibitive tariff prevents this, the general tariff is 
20 per cent., while some articles are higher. The 
writer was assured that blankets pay 90 per cent., 
and that it is all in the interest of a single factory 
near Montreal. Manufacturing but little, and yet 
from her mineral wealth having a great deal to 
trade with, it would seem that the country wanted 
a near market in a manufacturing district. This is 
atforded by New England, and is it a wonder that the 
Nova Scotians gaze with longing eyes on this fertile 
field from which they are shut out? Nor is it to be 
wondered they chafe under the restraint, the more 
especially, as one told me, when the Yankees can 
come and take the very best of the fisheries before 
their eyes. It is not to be supposed they will long 
submit to this unequal state of things. Moreover, 
they want capital, and have given up all hopes of 
getting it from England to any great extent. They 
naturally think of New York with its millions seeking 
investment. And to their longing eyes it seems as 
though nothing kept this relief away but the differ- 
ence in Government. Whether the money really 
would come any the sooner from a change makes no 
difference ; they think it would, and that is enough. 
The present tendency of the Canadian Government 
is toward centralisation, and the Nova Scotians feel 
that in this event they are indeed but outsiders. 
The Government has its House of Commons, and 
the French population control it to alarge extent. 
The senators figure as a sort of political reward for 
party fealty, being appointed for life by the 
Premier of the day, and this is of itself abhor- 
rent to advanced ideas. The influence of the 
Home Government seems to be exerted rather 
for advancing certain personal gains than for 
any good to the country at large, and the party 
is put into power which will most surely favour these 
interests. The question of severing relations is 
frequently discussed and will undoubtedly take 
shape sooner or later. An independent Canada 
would be of no interest to Nova Scotia, who would 
by this be even worse off than at present, for the 
French, who are mostly in the province of Quebec, 
practically cut the Dominion into two parts. They 
have nothing in harmony with either side, retaining 
their language and customs and looking with in- 
difference on English ideas and English people. 
This, it seemed to the writer, was the Nova Sco- 
tian side of the question ; what the American side 
would be, it is evidently unwise and extremely in- 
delicate to express. That the Nova Scotians can 
be hospitable, is so fully shown by the account of 
the trip of the Mining Institute ‘‘ that he who runs 
may read.” 








NOTES. 
Tue Enpurance or METALS. 

In order to deal with the important questions 
raised by Mr. Baker in his recent presidential 
address to the Mechanical Science Section of the 
British Association, a Committee has been ap- 
pointed ‘‘ for the purpose of obtaining information 


with reference to the endurance of metals under 
repeated and varying stresses, and the proper work- 
ing stresses on railway bridges and other structures 
subject to varying loads.” The members of the 
Committee are Mr. W. H. Barlow, Professor J. 
Thomson, Captain Douglas Galton, Mr. B. Baker, 
Professor W. C. Unwin, Professor A. B. W. 
Kennedy, Professor H. 8S. Hele Shaw, Mr. Craw- 
ford Barlow, and Mr. A. T. Atchison. The latter 
gentleman, who acts as secretary, will doubtless be 
glad to receive communications bearing upon the 
subject, addressed to him at the offices of the As- 
sociation, 22, Albemarle-street, W. 


A Sranparp VOotr. 

In 1872 M. Gaiffe remarked that the strength of 
the solution in chloride of silver batteries influenced 
their electromotive force, a stronger solution giving 
a smaller electromotive force. Acting upon this 
hint he has constructed a cell with a solution 
containing 5 per cent. of chloride of zinc, which 
gives an electromotive force of 1.02 B.A. volts, 
or 1.01 C.G.S. volts. It is necessary to employ 
pure materials, in order to keep the electromotive 
force of the standard cell constant. The tem- 
perature ought also to be kept constant during 
the time of observation, and to be the same degree 
in the various observations. Working with well- 
amalgamated zinc, pure melted chloride of silver, 
limpid solutions of pure chloride of zinc as neutral 
as possible and at the temperature of 18 deg. Cent., 
M. Gaiffe finds that the same solution always gives 
the same electromotive force. The liquor marked 
107 by the densimetre appears to give the legal volt. 
In using the cell, resistances of at least 5000 ohms 
should be used to prevent polarisation. 


CoprER TELEGRAPH WIRES. 

To meet the increased telegraph traftic promised 
by the sixpenny telegrams, the Post Office ran a 
copper line from London to Newcastle. The wire 
was of No. 14 gauge, .080 in. in diameter, and 
weighed 100 lb. permile. The length from London 
to Newcastle was 278.08 miles. A corresponding 
galvanised iron wire was found to have an electro- 
static capacity about eight per cent. more than 
the copper one; and the speed of signalling on 
the copper wire was decidedly superior to that on 
the iron wire. Thus copper gave 414 words per 
minute, whereas iron gave 345 words. This gain of 
speed is not entirely due, however, to the lower 
capacity of the copper, supposing the resistance of 
the two wires practically the same. Mr. Preece 
thinks it is due to a greater electrical susceptibility 
of copper, as compared with iron. His opinion, we 
may add, is borne out by Professor Hughes, who is 
at present engaged in investigating this phenomenon 
with the induction balance. Professor Hughes finds 
that copper is more sensitive, molecularly speaking, 
to changes in an electric current, than iron is. For 
example, he finds it impossible to balance a copper 
against an iron wire of exactly the same resistance 
in the Wheatstone bridge, until after a definite but 
very short time which the current takes to attain 
its maximum in the iron wire. This effect, which 
is not noticeable with the ordinary galvanometer, 
is, in his opinion, not entirely due to the electro- 
static capacities of the wires, but to some moleeular 
inertia or peculiarity of their molecular construc- 
tion. 


Tue Proprosep New TorPepo Gunsoats. 

For some time past the naval constructors of the 
British Admiralty have been engaged in designing 
vessels to form a new class of torpedo gunboats, 
and within the last week or two a number of the 
leading shipbuilding firms of the kingdom have been 
asked to tender for the construction of the same. 
The new torpedo gunboats, which are specially de- 
signed for sea-going torpedo service, are to be con- 
siderably larger than the present first-class torpedo 
boats, their measurements being, respectively, 
200 ft., 20 ft. and 13 ft., while their displacement 
with a mean draught of 8 ft. will be 450 tons. 
They are to be built throughout of steel, and 
the decks are to be covered with wood plank- 
ing, in which respect they will differ from the 
ordinary torpedo boats. Without detailing their 
general build and their accommodation, we may 
state that the new vessels will have four torpedo- 
launching tubes—one forward and one aft, and 
both under cover, and one on each broadside in the 
open. Their gun armament will include a breech- 
loading 4-in. gun and four three-pounder rapid- 
firing guns, in addition to the machine gun 
armament which it is now usual to supply to torpedo 





boats. Situated in the bow and mounted on a 





central pivot, the 4-in. gun will be capable of 
firing almost all round the horizon. When these 
vessels are considered in respect of their com- 
plete armament, it will at once be seen that they 
are destined to be very ugly customers to meet 
at sea, whether it be in defensive or offensive 
warfare. They will be provided with twin-screw 
engines of the triple expansion type, of a total of 
about 2700 horse-power, and speed aimed at is from 
18} to 194 knots per hour. Four boilers of the 
locomotive type will supply the steam, and in addi- 
tion to the steel plating, #in. in thickness, there 
will be a protection of coal about 3 ft. thick around 
the boilers and machinery. 


H.M.S. ‘* Hero.” 

The twin-screw armour-plated steel ram Hero 
was floated out of dock on Tuesday last. Her keel 
was laid on April 21, 1884, so that she has taken 
only about eighteen months to build ready for 
launching, or rather floating out of dock. The 
length of the vessel between perpendiculars is 
270 ft., her extreme breadth is 58ft., and her dis- 
placement 6200 tons. When fully equipped she 
will draw 22 ft. of water forward and 24 ft. aft. 
The armour is steel-faced, and the greatest thick- 
ness on the hull is 12 in., whilst the turret and con- 
ning tower have a maximum thickness of armour of 
14in. The upper deck is protected by steel plating 
1} in. thick, and on the lower deck there is 24in. 
of steel. The engines are by Messrs. J. and G. 
Rennie, and each pair has cylinders 42in. and 
84 in. by 3ft. stroke. They are designed to give, 
with natural draught, 4500 indicated horse-power, 
and about 6000 indicated horse-power with forced 
draught. The steam pressure will be 90lb. The 
heating surface in the boilers is 14,400 square feet, 
and the cooling surface in the condensers 9500 
square feet. The machinery was also ordered in 
the spring of last year, and is now ready to go on 
board. The armament will consist of two 12in. 
breechloading guns in the turret, four 6 in. breech- 
loading guns on the sponsons, seven 6-pounder 
quick-tiring guns, one 9-pounder and two 7-pounder 
boat guns, one 9-pounder field gun, seven 1 in. four- 
barrelled Nordenfelt guns, and two .45in. five- 
barrel Gardner guns. In addition to this there will 
be the usual arrangement for discharging Whitehead 
torpedoes. On the whole the Hero bids fair to turn 
out a formidable war vessel, and therefore a welcome 
addition to our Navy. She represents more, how- 
ever, than simply another ship added to the de- 
fensive resources of the kingdom. The Hero may 
be taken as a monument of the perseverance and 
determination of the small band who have laboured 
so long under dispiriting circumstances to improve 
the naval adminstration of the country. That such 
a ship should be built in one of Her Majesty’s 
dockyards in the space of eighteen months, shows 
that the old barriers are giving way, and that the 
occupation of an official position will no longer 
mean a charter for dilatoriness and obstructive ob- 
stinacy. Perhaps if we only keep on pegging away 
we may some day get aship built at a reasonable 
cost as well as in a reasonable time. 


Tue INVENTOR OF THE WEIGH-BRIDGE. 

Messrs. H. Pooley and Son have performed a 
graceful act in publishing a little sketch of the life 
and career of John Wyatt, the inventor of the 
weigh-bridge. This ingenious mechanic was born in 
the year 1700, at Weeford, near Lichfield, of 
parents who were distantly connected with the 
mother of Dr. Samuel Johnson. From his school- 
days until his thirtieth year, Wyatt pursued the 
calling of a carpenter, and very little is known of 
him. In 1730, however, he was hard at work at a 
problem which has since engaged the attention of 
hundreds of inventors, that is, the manufacture of 
files by machinery. He received pecuniary assist- 
ance, first from one Richard Heely, a gun-maker of 
Birmingham, and afterwards from Lewis Paul, the 
son of a druggist in London. For three years he 
worked at the machine, but ultimately want of 
money and the small success he achieved, obliged 
him to abandon the enterprise. At the same time 
he had been engaged on a spinning machine, and 
when set at liberty from the pursuit of his first in- 
vention, he turned to the second and succeeded in 
producing the first thread ever spun by mechanical 
means. In 1735 he entered into a fresh agreement 
with Paul, who soon after went to Birmingham, and 
for four years paid Wyatt a weekly wage to enable 
him to devote himself to his new machine. In 1738 
a patent was secured, licenses were granted to 
several persons, but they did not make much pro- 
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gress. Wyatt himself started a mill of 300 spindles 
in the Upper Priory, Birmingham, and continued 
it for some years, but this did not answer, and even- 
tually he sold it, and went to work for Boulton and 
Watt. Here he invented, among other things, the 
compound lever weighing machine. In 1744 he was 
engaged in the erection of a public weighing 
machine for carts, on a new plan, in Birmingham, 
and was also looking for an order for Liverpool. 
This latter machine was also erected, and was de- 
signed to take a load of 6 tons 3 cwt. In November 
of the same year the utility of the machines had 
made itself so obvious that there was a competition 
in Birmingham as to who should obtain them first. 
In February, 1745, a machine was set up at Shrews- 
bury, and a copy of the advertisment announcing 
its erection, places the charge at 6d. for a wagon 
and 4d. fora cart. In October, 1852, the Corpora- 
tion of Chester was in negotiation with Wyatt, and 
a private letter informed him that he was certain 
to obtain the order, altheugh it was put up to 
public competition. Wyatt remained with Boulton 
and Watt, and died in 1766. He left two sons and 
four daughters, from whom have sprung several men 
of note. 


A PROFESSIONAL INVENTOR AND THE FUEL 
PROBLEM. 

A writer in one of the American technical jour- 
nals sententiously stated that in the matter of pro- 
posed boiler improvements, it required a promise 
of 30 per cent. saving in order to start an argu- 
ment as to why atrade should be consummated. 
But when a recent American inventor declares that 
he has constructed a boiler and furnace which 
enables him to apply his ‘‘newly invented dis- 
covery,” that the calorific equivalents of coal are 
beyond the present estimate, in such a manner that 
the new boiler shows an evaporation of 27 lb. of 
water to the pound of coal, one is inclined to apply 
the advice of Artemus Ward, to the effect that it 
is sometimes better for one not to know so much, 
than to know so many things which are not so. 
The apparatus in question is no ideality, but is 
materialised at a manufacturing establishment at 
Connecticut, U.S., in the valley of the Nangatuck, 
where dim tradition credits the manufacture of 
wooden nutmegs in early colonial times. The 
boiler is completely inclosed in a setting which con- 
sists of alternate courses of firebrick and asbestos, 
the whole being surrounded by a water jacket. The 
fuel consists of anthracite coal dust fed in at the top 
by an automatic stoker, and burned at an intense 
temperature by a high-pressure blast in a combustion 
chamber. Properly arranged peep holes, affording a 
view of the blast flame, render this plant very attrac- 
tive to those who have no realisation of its engineer- 
ing crudities. It is claimed that 1200 cubic feet of air 
are blown into the furnace for every pound of coal 
consumed. Now for the consumption of a pound of 
anthracite coal containing 90 per cent. carbon and 
3 per cent. hydrogen, 138.9 cubic feet of air at 
32 deg. Fahr. are required, but as a matter of prac- 
tical application about twice that amount of air is 
necessary; so that by their own showing the fire is 
chilled by a supply of between four and five times 
as much air as engineering experience has approved 
elsewhere. Ordinary pressures are carried on this 
boiler, but it is proposed to use a pressure of 
1000 lb. to the square inch ‘‘eventually.” There 
is another device for the alleged purpose of trapping 
the waste gases in the smoke stack, which must be 
very economical, as a saving of 400 per cent. is 
claimed. Without following the details of the cal- 
culations, which assume to show the results of its 
application to a transatlantic steamer, the finality 
claims an annual saving of 1,099,200 dols. upon 
such a passenger steamer, making twenty-four trips 
per annum, and proves that while figures cannot lie, 
those who makethem may. Such schemes as these 
are as attractive to investors as flames to moths, and 
if report of the amount of the stock subscriptions 
be true, this isno exception. 


THE FortH Brice. 

It will be remembered that during the last winter 
a mishap occurred to the large caisson which will 
occupy the north-western corner of the Queens- 
ferry main pier of the Forth Bridge. It had been 
launched, and towed successfully into position, but 
some short time afterwards it became flooded, and 
partially sank, sliding forward at the same time 
until it took up a tilted position in the bed of the 
river. The displacement was about 15 ft., and the 
angle of slope 25 deg. To remove this enormous 
mass, which weighs about 4000 tons, and is 70 ft. 





in diameter, has been a work of considerable diffi- 
culty. At first it was thought that it could be 
raised by adding plating to the submerged side. 
until it was clear of the water, and, after the interior 
had been properly strutted, by pumping out the 
water, it was hoped that the caisson would be 
floated. This method, however, did not prove 
successful, as, in the course of pumping out the 
caisson, it gave wayin a weak place. It was then 
determined to encase the caisson in a complete 
system of timbering, while the interior was care- 
fully strutted throughout. When this had been 
completed, the water was pumped out, and the 
caisson floated. Owing to its tilted position, not 
only was the work of surrounding it with timber 
tubbing rendered very difficult, but the stresses on 
the strutting were much exaggerated. The deter- 


mination of the stress involved problems of some 
intricacy, but the engineers left nothing to chance, 
but met every stress by a strut or tie of adequate 
It was impossible to predict whether the 


strength. 





caisson would gradually right itself as the water 
was pumped out, or whether the ‘‘ stickage” of the 
mud filling the ‘‘ working chamber” at the bottom 
would prevent the hydrostatic head taking effect 
upon the caisson till all the water was pumped 
out. It was necessary, therefore, to provide 
for the worst condition, and this implied an un- 
balanced pressure of 1240 tons taking effect on the 
northern or deepest side of the caisson. To resist 
this a circular steel girder, with four raking steel 
struts, was provided, besides strong timber struts 
and chains as shown in the engraving above. The 
timber sheathing consisted of whole balks bevelled 
into each other, with strips of felt at the joints. To 
make a water-tight joint with the ironwork, re- 
course was had to grouting, oakum, and sailcloth. 
Two 18 in. Gwynne pumps fixed at different levels 
effectually dealt with the water inside the caisson, 
and a 12 in. mud-pump and Batho dredger re- 
moved enough of the bank on the south side to 
form a fairly level bed for the caisson when floated 
again into position. It proved that the tendency of 
the caisson was to right itself inch by inch daily if 
the water were kept some feet lower inside than 
outside. By encouraging this tendency its position 
was materially improved before the final operation 
of pumping out and floating took place. The de- | 
signing and carrying out of the operations for 

raising the sunken caisson was the joint work of 

Messrs. Fowler and Baker, the engineers, and Mr. 

Phillips, one of the contractors. Great credit is due | 
to the foremen and workmen employed, and espe- | 





cially to the divers who had to fix all the tubbing and 
heavy steel strutting, piece by piece beneath the 
chilly waters of the Forth. 


THE Disputes oF COLONIAL ENGINEERS. 


Our readers will have gathered from our articles 
on the Sydney tramways and other colonial under- 
takings, that the positions of engineers in ofticial 
appointments in our dependencies, are often very 
difficult to fill, and that in addition to technical 
skill, there is needed a good deal of discretion and 
tact to avoid, first, coming in collision with the self- 
seeking schemes of carpet-bagging politicians, and 
second, of being made the scapegoat when such 
schemes end in financial disaster. It further appears 
that our brethren abroad do not constitute entirely 
a happy family among themselves, for a commission 
was appointed by the New South Wales Govern- 
ment last year to judge between the very conflicting 
statements of Mr. Whitton, the Engineer-in-Chief 
for Railways, and Mr. Cowdery, the Engineer for 


Existing Lines. The cause of the difference of 
opinion was briefly this: Mr. Cowdery, in the per- 
formance of his duty, thought it necessary to renew 
what he considered to be loose rivets and defective 
work in certain iron bridges. Being, by the nature 
of his appointment, responsible for the safety of 
the bridges, he appears to have thought it unneces- 
sary to refer to Mr. Whitton for his advice in the 
matter, and to have considered himself competent 
to deal with the subject without such reference. 
He, however, applied to the Engineer-in-Chief for 
the drawings of the bridges, but his requesé was de- 
clined. Mr. Whitton, finding that some exten- 
sive rivetting had been done on these bridges, 
and his attention having been drawn to some 
comments in the press on the insecurity of the 
structures, wrote a minute to the Minister of 
Works, recommending that this re-rivetting, which 
he considered injurious to the stability of the 
bridges, should be discontinued. Mr. Cowdery, 
supported by the reports of his officers, assured the 
Commissioner for Railways that the bridges were 
very defective, and he was accordingly instructed 
to report on their condition. The report was for- 
warded to the Engineer-in-Chief for Railways, who, 
also supported by his officers, reported to the 
Minister that the bridges were in good condition, 
and that ‘‘no better bridges, with regard to mate- 
rial and workmanship, were ever built.” The dis- 
pute at this point became so acute that it led to 
personalities, and the Minister finally, on April 23, 
1884, appointed a committee of experts to advise 














ENGINEERING. 


431 





Oct. 30, 1885. ] 











him as to the actual condition of the bridges. 
These gentlemen made elaborate tests of all the 
bridges, calculating the stresses and measuring the 
deflections. The result of their survey was that all 
the bridges were in good condition, and bore the 
test loads without excessive deflection. They 
found that in some cases there were a certain num- 
ber of loose rivets, but they were not numerous, 
and they did not vibrate under the passing loads. 
The bridges which have been extensively re-rivetted 
did not show a smaller deflection than the others, 
and they did not appear, in most cases, to be much 
the better for the work done upon them. The 
Commission bore testimony to the fact that Mr. 
Cowdery had acted conscientiously and in the firm 
belief that the defects would lead to disaster, but 
they pointed out to him that bridgework could not 
be done with the same accuracy as boiler-making, 
and that some of the bridges were built in the early 
days of the colonies, when only rough work could 
be expected. They finally advised that the more 
important defects which they had discovered should 
be remedied, and that in future no structural re- 
pairs should be made to railway bridges without 
the knowledge and approval of the Engineer-in- 
Chief. Thus ends an unfortunate wrangle, which, 
by a little forbearance and conciliation, might have 
been settled by the litigants out of court. It is 
evident that Mr. Cowdery took an exaggerated view 
of the importance of the defects which he detected, 
while Mr. Whitton would hear nothing against the 
integrity of his bridges. Half an hour’s friendly 
conference would probably have been sufficient to 
settle the matter, to the great advantage of the 
public service, and the credit of the profession. 


Tue Cowes ELectric SMELTING PROCEsS. 


We recently reproduced some facts concerning 
this most remarkable application of electricity from 
an article in the New York Engineering and Mining 
Journal, which article was, we believe, the first 
published statement of what the Messrs. Cowles 
aredoing. We now take some further statements 
and comments from a later number of the same 
journal. A paper on the process was read before 
the American Institute of Mining Engineers by Dr. 
T. Sterry Hunt, who has had ample opportunity of 
seeing what is being donein the matter. He statesthat 
well calcined charcoal is used for the resistance and 
reducing medium. If alumina, in the form of the 
mineral corundum, is placed among this charcoal in 
the granulated form, metallic aluminium is at once 
reduced. It is partly carried off with the gases, 
and partly condensed in the upper layers of char- 
coal, one portion resulting as nearly pure fused 
metal and another as a crystalline compound of alu- 
minium and carbon. If granulated copper is mixed 
with the corundum and carbon an alloy of copper 
and aluminium is obtained. This is most likely 
produced in the upper layers of the furnace, but it 
is found after the operation in fused masses below. 
In this manner, in the furnace now used, an opera- 
tion of an hour anda half will produce 4 lb. to 5 Ib. 
of an alloy of copper with 15 to 20 per cent. of 
aluminium, and free from iron. If this alloy is used 
over again ina second operation, in place of copper, 
thealuminium may be raised to 30 per cent. of the 
alloy. Itis stated that when grains of copper were 
used they sometimes fused together in such a manner 
as to short-circuit the current, and for this reason 
in the latest form of the furnace (illustrated in the 
journal from which we quote) rods of copper are 
used placed across the furnace. A small trial-plant, 
using a 30 horse-power dynamo, is already pro- 
ducing daily over 5 lb. of aluminium in the form of 
rich alloy, which is debited by varying additions of 
copper to produce different grades of aluminium 
bronze. These are now being offered for sale on a 
basis of 5 dols. per pound for the aluminium con- 
tained in them. The reduction of silicon is even 
more easy than that of aluminium. If silicious 
sand is mixed with carbon and exposed to the cur- 
rent, a portion is fused to a clear glass, while 
another portion is reduced to crystallised silicon, 
part of which is volatilised and reoxidised to silica. 
If copper is added as before, an alloy containing 
six or seven per cent. of silicon is produced, from 
which silicon bronzes can then be prepared. If 
clay is reduced direct, an alloy of silicon and alumi- 
nium is obtained, and the addition of copper gives 
a silicon-aluminium bronze which appears to possess 
very valuable properties. Boric oxide also is 
rapidly reduced. If a small amount of aluminium 
is alloyed with a mixture of copper and nickel 
very remarkable compounds are produced. One of 





them broke with a strain of 111,000 lb. to the square 
inch, with an elongation of 35 hundredths, while 
a ten per cent. aluminium bronze broke with 
109,000 lb. Two or three per cent. of aluminium 
added to brass greatly increases its tensile strength 
and reduces its liability to oxidation. It ap- 
pears that so far there has been difficulty in 
collecting together the reduced aluminium without 
using copper to collect it, but it is stated that this 
difficulty is likely to be overcome, so that pure 
aluminium may be readily produced. The Cowles 
Company have ‘secured large water power at Lock- 
port, New York, and are soon going to commence 
operations on a very much larger scale. Both Dr. 
Sterry Hunt and the Engineering and Mining 
Journal comment on the vast possibilities which 
this application of electricity opens out, economically 
and scientifically. The power of an electric current, 
passing through a resisting medium, to produce in- 
tense heat haslong been known, and has been used 
by Siemens to fuse steel. But it was the Messrs. 
Cowles who first had the happy notion of combin- 
ing this intense heat with the reducing action of 
carbon, and so decomposing oxides of the most 
refractory nature. We think all will agree with 
the sense of the remarks with which the Engineering 
and Mining Journal concludes its comments on the 
process: ‘‘In fact as we consider the subject, the 
tield of its usefulness widens, and the importance of 
this metallurgical improvement becomes more and 
more striking, until it takes rank as one of the 
most important inventions of recent years. If by 
this method aluminium can be produced at 1 dol., 
or let us say at even 5 dols. a pound, and if from 
one to ten per cent. mixed with zinc or copper can 
so vastly increase the strength and durability of 
each, it may have an important influence in extend- 
ing the uses and consumption of these metals, and 
may therefore have an influence on the copper 
markets of the future.” 








THE LATE MR. WALTER MACFARLANE. 


In our last issue we briefly noticed the death of Mr. 
Walter Macfarlane, which took place at his residence 
in Glasgow, on the evening of Sunday, the 18th inst. 
Mr. Macfarlane was born in 1817, and though nota native 
of Glasgow, he was one of its residents from a very 
early period of his life. When a lad he was employed 
in a working jeweller’s shop, but he soon relinquished 
this for the businessof ablacksmith, and served for seven 
years as apprentice to Mr. James Buchanan, Stock well- 
street, Glasgow. Soon after his term had expired he was 
offered the position of foreman by Messrs. Moses M‘Cul- 
lach, and Co., of the Cumberland Foundry, Gallowgate, 
Glasgow ; and in that capacity he spent about ten 
years, when he resolved to make an effort to start 
in business on his own account, and the firm of 
Walter Macfarlane and Co. was started in Gla- 
gow in 1850. The partners were a Mr. Russell 
and the late Mr. James Marshall ; the latter assisted the 
concern financially, but had nothing to do with its 
actual management till the year 1860. The business 
aimed at by Mr. Macfarlane was the production of rain- 
water and sanitary castings of new types. The busi- 
ness thus formed grew rapidly, ‘‘ Macfarlane’s castings” 
grew into almost universal use, both at home and 
abroad. The demand for them became so great, that 
in the course of ten years very much larger premises 
had to be secured as a new home for the Saracen 
Foundry. A suitable site was found in Washington- 
street, and on it specially designed buildings were 
forthwith erected and taken possession of by the firm. 

At the death of the late Sir Archibald Alison, Bart., 
Sheriff of Lanarkshire, and author of the ‘“ History 
of Europe,” that portion of the Possilpark Estate on 
which he had long resided, which amounted to about 
105 acres, and which was situated in the northern 
suburbs of the city, was brought into the market, and 
Messrs. Macfarlane and Co. at once secured the whole 
of it. They set apart an area of about 10 acres for a 
foundry, with all the requisite yards, railway sidings, 
&c., reserving the remainder of the ground to form 
sites for other industrial establishments, dwelling 
houses, &c. Possilpark was acquired in the year 1868, 
and in the following year the Saracen Foundry had 
begun to find another new home, though it was not 
till 1872 that the Washington-street Works were 
completely deserted by the firm. 

Those of our readers who visited the Saracen Foundry 
in the year 1879, on the occasion of the Institution of 
Mechanical Engineers’ meeting in Glasgow, will fully 
bear us out in saying that the whole of the arrange- 
ments of the works, together with the labour-saving 
appliances used in many of the operations, excited 
much admiration. Since the firm completely trans- 
ferred their business to Possilpark, it has greatly 
developed, and the organisation for carrying it on 
has become most complete. The business now em- 





braces all the branches that have been started from 
time to time, but the production of what are called 
architectural castings, which are of almost infinite 
variety, is probably its most important feature. Mr. 
Macfarlane, besides being a shrewd and energetic 
man of business, was a keen lover of art. He took a 
considerable interest in public affairs in a variety of 
ways, and assumed a fair share of public business. He 
has not left any family, and the immense manufactur- 
ing concern to which he gave character is now in the 
hands of a nephew bearing the same name, and Mr. 
Robert Fulton (both of whom have been in the busi- 
ness some years), together with several junior partners. 








MISCELLANEA. 


ComPLAINT is made that all branches of the Canadian 
export trade have heavily declined this year. 


Information has been received that the Siamese Govern- 
ment has completed the telegraph line from Bangkok to 
Rahung. 


The Devastation has had her bunkers ventilated upon a 
new poten, and has been fitted with dished torpedo 
ports, for the purpose of keeping out the water. 


Simultaneously with the launch of the Russian cruiser 
Admiral Nachimoff, on the 2nd proximo, the keel will be 
laid of a torpedo cruiser, to be called the Ijin. 


The number of visitors to the International Inventions 
Exhibition for the week ending Saturday, October 24, 
was 127,670; total since the opening, 3,485, 362. 


A telegram from Portland, through Reuter’s agency, 
says : Only eleven miles of the Canadian Pacific Railway 
now remain to be constructed. 


The seventh annual Brewers’ Exhibition was opened 
on Tuesday at the Agricultural Hall, Islington, and will 
continue open until to-morrow. 


The American Elevator Company have obtained the 
contract for two of their standard hydraulic elevators to 
be erected in the Hotel Suisse, in Lucerne, Switzerland. 


Mr. J. B. Marshall, who is at present occupied in over- 
seeing the new armour-plated turret ship Renown, which 
is being built by Sir William Armstrong and Co. on the 
Tyne, has been appointed first-class assistant constructor. 


A fire caused by a boiler explosion broke out last 
week at the factory of Messrs. Gay, at Helmond, North 
Brabant. The manager of the works and one of the 
officials were killed. 


Colonel Henry Russell, of Boston, has been appointed 
vice-president of the American Exhibition in London, 
opening next May, and Mr. John Gilmer Speed, of New 
York, secretary. 


The Novosti announces that the Ministry of Marine 
recently ordered an armed cruiser in France, and that 
an English and a French firm competed for the contract, 
but that the preference was given to the latter. 


Only forty-seven dwellings in the whole city of New 
York are regarded by the officers of the Fire Department 
as fireproof. Seven of them are large apartment houses, 
and twenty-one are private houses. 


Inquiries just completed show that 1800 buildings for 
dwelling purposes, more than half of them being large 
flats or tenement houses, were erected in New York last 
year at an expense of over 30,000,000 dols. 


At the Auction Mart, on Wednesday last, Messrs. 
Edwin Fox and Bousfield sold King’s and Adventurers’ 
freehold shares in the New River, the average price being 
84,000/. per share. 


The town of Antwerp is about to be enriched by a 
commercial museum, for which some of the collections of 
samples now in the Exhibition will be utilised. The 
Exhibition will close on the 1st of next montb. 


A company has been formed, under the patronage of 
the Hungarian Government, for improving the navigable 
channels of the Temes and Bega rivers. A loan of 
12,000,000f1. has been obtained. 


The Admiralty have approved of an estimate of 40707. 
to cover the cost of a new armament for the despatch 
vessel Mercury at Portsmouth. The work on the ship is 
ordered to be taken in hand at once. 


Mr. Clement L. Wragge, late of Ben Nevis Observatory, 
has been authorised by the Queensland Government to 
visit and report as to the best means of establishing meteo- 
rological stations in Queensland, including Cape York 
Peninsula and Torres Straits. 


It is stated that the Austro-Hungarian Lloyd’s will pay 
a dividend of 35fl., which is 7fl. more than last year. ‘The 
very great traffic this year, the reduced price of coals, and 
the contracts with the Turkish Government, have con- 
tributed towards this increase. 


Messrs. J.T. Caird and Co., Greenock, have received 
an order from the Indian Government to build and 
engine a first-class steam transport of about 3500 tons, to 
= — in twelve months. The vessel is to be steel- 
plated. 


The Liverpool Journal of Commerce states that the 
various railway companies have decided to reduce the rate 
of carriage for fine goods between Liverpool and Man- 
chester and other places in Lancashire and Yorkshire to 
6s. 10d. per ton on and after next Monday. 

The Canadian revenue in the last fiscal year amounted 
to 32,970,000 dols., and the expenditure to 35,327,000 dols., 
the deficit being 2,357,000 dols. As compared with the 
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returns for the previous year, the revenue increased 
1,110,000 dols., and the expenditure 4,882,000 dols. 


The directors of the Consolidated Telephone Con- 
struction and Maintenance Company (Limited) have 
declared a second interim dividend of 2/, 10s. per cent. 
on account of the profits for the current year, payable on 
and after the 12th of November next. 


The Town Council of Birmingham, at a special meeting 
held on the 20th inst., unanimously decided to sanction 
the laying down of the cable system of traction upon the 
tramways within the borough of Birmingham, which that 
corporation are about to reconstruct. 


The Great Eastern was sold last Wednesday by public 
auction forthe sum of 26,200/. Mr. Frederick de Mattos 
was the purchaser. Four years ago an endeavour was made 
to sell her by auction, but she was bought in, 30,000/. 
being the highest bid. 

Admiral Graham’s Committee upon Dockyard Accounts 
and Expenses, which has been sitting at the Admiralty 
for several weeks, on Tuesday submitted a report to the 
Lords of the Admiralty. It is said that this report is not 
conclusive of the proceedings of the committee, but that a 
final report will be presented within a brief period. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended October 18, 
amounted, on 15,217} miles, to 1,233,057/., and for the 
corresponding period of 1884, on 14,986 miles, to 1,254,9711., 
an increase of 231} miles, or 1.5 per cent., and a decrease 
of 21,924/., or 1.7 per cent. 


The Novoe Vremya states that the Russian Government 
has sanctioned the immediate commencement of the 
works for deepening Michailoff Bay and constructing a 
new quay in connection with the Trans-Caspian Railway, 
and has assigned a sum of 125,000 roubles for that pur- 
pose. 

A correspondent to the Times writes to say that, accord- 
ing to a chart prepared for the purpose in the office of the 
Board of Trade, one-half of the 50,000 vessels lost since 
the Royal Commission on Harbours of Refuge gave in 
its report, might have been saved had their recommenda- 
tions been carried out. 


Mr. J. Allington, first-class assistant constructor at the 
Admiralty, has been appointed to succeed Mr. Philip 
Watts as constructor at Chatham, on the latter succeeding 
the present director of naval construction as manager of 
the shipbuilding yard of Sir William Armstrong and Co. 
at Elswick. 

The steamers to be utilised in the transport service for 
the proposed Burmah expedition are the Indian Govern- 
ment steamer Irrawaddy, which is of light draught, and 
about ten flat-bottomed barges which are at present at 
Rangoon and which will be towed by steamers up the 
river. The Irrawaddy will be armed with 20-pounder 
breechloaders and Nordenfelt and Gardner guns. 


Mr. W. J. Fitze has been appointed by the Admiralty 
assistant constructor of the first class. Mr. Fitze has had 
charge of the building of the Colossus at Portsmouth 
under the local constructor, and will be intrusted with 
the building of the improved Dreadnought which is to be 
laid down at Portsmouth after the launch of the Camper- 
down on the 24th prox., and will be named the Trafalgar. 


Messrs. Marshall and Co., of Holbeck, Leeds, the 
largest firm of flax spinners in Europe, have given notice 
that in six months their works will be closed. Formerly 
the firm employed over 3000 hands, but of late years the 
number has been reduced to about 1000. The dulness ‘of 
trade, the keen competition, and smallness of profits are 
given as the reasons for giving up business. 


The German Government has given a concession to 
Messrs. Weyer and Company, of Bremen, to run a line 
of German steamers from Trieste to Africa, under the 
name of the Trieste African-German Line of steamers. 
They have to commence running at the beginning of next 
year. The Austrian Lloyd’s sent in offers to undertake 
the service, but they were declined. 


The Hercules is to steam to Portland for the purpose 
of carrying out a series of novel gunnery experiments. 
On the shore a line of rails has been laid, on which a gun 
in position will be placed, and as it moves along it will be 
attacked by the Hercules, first by its quick-firing guns, 
and afterwards by an 8-in. howitzer, with which she has 
been specially armed, the — to be proved being 
whether such guns are capable of silencing a shore battery. 


The Curlew, a twin screw, steel, gun and torpedo vessel, 
was successfully launched at the Devonport Dockyard 
last week. She is 785 tons displacement, length between 
perpendiculars 195 ft., breadth extreme 28 ft. She carries 
four breechloading guns, three 5in. and one 6in., on 
Vavasseur central pivot mountings, and ten Whitehead 
torpedoes, which can be ejected from five positions, viz., 
one right ahead, one on each bow, and one on each 
quarter. 


The Midland Railway Company have ordered a sample 
lot of 5000 steel sleepers from a firm in Belgium. They 
previously applied to several firms in this country for 
tenders, but none of them had the necessary plant for 
manufacturing them. As it was uncertain whether the 
company would adopt them in place of the wooden 
sleepers, the English firms asked a high price to cover the 
cost of new plant required to be put down, while the 
Belgian firm had the plant already. 


The President of the Glasgow Chamber of Commerce has 
informed the Secretary of State for India that, after 
careful consideration of a project submitted by Messrs. 
A. R. Colquhoun and Holt Hallett, the directors of the 
chamber have unanimously resolved to represent to Her 








Majesty’s Government the chamber’s sense of the general 
importance of establishing railway communications in 
British Burmah and Siam as a means of opening up new 
markets for British commerce in those countries, and by 
probable ultimate extension in China likewise. 


In consequence of the result of recent experimental 
practice on board the Polyphemus, it has been decided 
that four 3-pounder quick-firing guns should occupy the 
positions originally prepared for four Nordenfelts on 
board H.M.S. Mercury, and magazine accommodation 
for quick-firing ammunition is ordered to be arranged on 
beard. This, it is said, is the first step towards the 
radual exchange of five-barrelled machine guns for 
ight quick-firing guns fitted with shoulder pieces to in- 
sure accuracy in aiming. The fire from the machine 
guns upon a moving object is distinctly localised, and it is 
thought that a hit from a 3-pounder is more likely to dis- 
able a torpedo boat than a number of small projectiles 
lodged near the same spot. 


The new twin-screw composite gun vessel Swallow, 
eight guns, was successfully launched from the building 
ship at Sheerness yard on Tuesday last. She is the first 
of a new type of heavily-armed fast-steaming gun vessels, 
was only begun on the Ist of January of the present year. 
She is the largest gun vessel ever built for the Royal 
Navy, being 208 ft. in length and 27 ft. in breadth (ex- 
treme), with a displacement of 1040 tons. She will carry 
eight 5 in. steel breechloading guns of the newest descrip- 
tion, mounted on the Vavasseur system, as well as eight 
Gardner and Nordenfelt machine guns. She will be fitted 
with machinery of 1500 horse-power. The vessel is un- 
armoured, but her vital parts are protected by a steel 
deck running the entire length of the vessel. The Swallow 
is to be barque-rigged, and it is expected that she will be 
ready for sea by March next. It is estimated that she 
will have a speed of 15 knots per hour. 


The business originated by the late Mr. Robert Boyle, 
and since continued by his son, is being transferred to a 
limited company with a capital of 120,000/., of which 
30,000/. is now offered for subscription. The purchase- 
money is 12,000/. in cash, 6000/7. in 1000 ordinary shares 
credited with 6/. per share paid up, and 20,000/. in 2000 
shares of 10/. each, which are to rank as deferred shares. 
These deferred shares will not bear dividend until after a 
dividend of 124 per cent. has been paid upon the ordinary 
shares. The vendors have agreed to deposit their 1000 
shares on which 6/. per share is credited, and their 2000 
deferred shares, by way of guarantee that an average 
dividend of not less than 10/, per cent. per annum shall 
be paid for five years from the date of allotment, on the 
amount paid on the 3000 ordinary shares of the company 
offered for subscription. It is proposed to add to the 
ventilating and sanitary business that of the manufacture 
and erection of heating apparatus. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, October 22, Mr. W. B. Thompson, 
launchd from his shipbuilding yard at Whiteinch, near 
Glasgow, a handsomely modelled iron sailing barque, of 
1245 tons register, and capable of carrying 1980 tons dead- 
weight. She has been built to the order of Messrs. 
Walker, Govan, and Co., Glasgow, and is intended asa 
pioneer vessel of a fleet of ‘‘ King” sailing shfps. She 
was named the King Macolm, and measures 228 ft. by 
364 ft. by 21 ft. When finished she will be placed on the 
loading berth for Sydney, having been chartered by 
Messrs. Aitken and Co., Glasgow. 

Messrs. Russell and Co., Port-Glasgow, on October 24, 
launched the Waverley, an iron sailing ship of 1108 tons, 
and measuring 215 ft. by 35 ft. 2in. by 21 ft. 3in. She 
has been built to the order of Messrs. Russell and Pinker- 
ton, Glasgow, under the superintendence of Captain 
Smith, who is to command her, and is intended for the 
East India trade. 





On the same day, the new screw steamer Saltees, lately 
built and engined by Messrs. D. and W. Henderson and 
Co., Glasgow, for the Clyde Shipbuilding Company, had 
a very successful official trial of her speed on the measured 
mile at Wemyss Bay. The Saltees, a vessel fof 576 tons 
gross, and measuring 186 ft. by 28 ft. by 14 ft., is in- 
tended for the company’s connection between Belfast, 
Dublin, Waterford, and Cork, and is fitted with a pair of 
engines having cylinders of 25 in. and 50 in. in diameter, 
respectively,'with a piston stroke of 36 in. Accommodation 
is provided for 62 cabin and 130 steerage passengers. 
The speed attained on the measured mile was fully 11} 
knots per hour, 





On Saturday afternoon last, Messrs. Joseph L. 
Thompson and Sons successfully launched from their 
shipbuilding yard, North Sands, Sunderland, an iron 
screw steamer named the Cabo Palos, built to the 
order of Messrs. Ybarra and Co., of Seville. The vessel 
is of the following dimensions, viz.: Length, 250 ft. ; 
breadth, 35 ft. ; depth of hold, 16 ft. 6in. The engines, 
which are of the triple-expansion type of about 700 in- 
dicated horse-power, are being built by Messrs, Blair and 
Co., of Stockton. 

Messrs. John Reid and Co., Port-Glasgow, on the 26th 
of October, launched a beautifully-modelled steel barque, 
named the Orellana, a vessel of about 900 tons net 
register, and measuring 208 ft. 7 in. by 33 ft 6 in. by 
21 ft. 5in. She has been built to the order of Messrs. 
Nicholson and McGill, Liverpool, and is the eleventh 
vessel built for the same owners by Messrs, Reid and Co. 

On Monday afternoon, the 26th inst., the new screw 
tug, William Jolliffe, of Liverpool, was taken on her 





trial trip at sea. The boat has been built to the or 

Mr. T. A. Jolliffe, by Messrs. John Readhead doer Sag 
West Docks, South Shields, and is a duplicate of the 
William Jolliffe built by the same firm a few months ago 
and which was purchased by the Government and con. 
verted into a gunboat now named the Woodcock. The 
William Jolliffe is of the following dimensions, viz. : 149 ft 
by 26 ft. 2in. by 14 ft., and is fitted with compound surface 
condensing engines of 250 nominal horse-power and two 
steel boilers. On the trial she attained a speed of 14 
knots. She has been built under the superintendence 
of Mr. Thomas Grant, of Liverpool. 


FOREIGN AND COLONIAL NOTES. 

: More Coal in New South Wales.—The Gladstone colliery 
in the Blue Mountains between Katoomba and Went. 
worth Falls, has been officially opened, a large number 
of Sydney and Melbourne capitalists being present. The 
mine is yielding 30 tons per hour. It is in a gorge 1200 ft. 
below the railway level, or 2000 ft. above the level of the 
sea, 

Victorian Railways.—In the financial year ending June 
30, 1885, the Victorian Railway Department yielded 
2,200,067/., exceeding the previous year’s income by 
120,818/., and also exceeding the amount required for 
working, for maintenance, and for the payment of interest 
on the cost of construction. 


German Steel Rails. —Of 18,950 tons of steel rails re- 
quired by Italian railways, 8600 tons are to be delivered 
by the Bochum, the Phenix, and the Hoerde Companies. 
Krupp has recently received an order for 10,400 tons of 
steel rails from Brazil. 

American Locomotive Building.—The Baldwin Loco- 
motive Works have received an order for five Mogul 
engines from the Gulf, Colorado, and Santa Fe Railroad 
Company. 


The American Iron Trade.— Western and north-western 
rail buyers have been negotiating with Illinois and Penn- 
sylvanian firms for some 60,000 tons of rails to be delivered 
during the autumn months. The leading bridge-builders 
are as busy as they have been at any time for a year or 
two, and fully as much bridgework will be completed 
during the last half of this year as during the preceding 
six months, 


German Coal Mining. —The production of coal in 


Germany has increased very greatly of late years. In 
1873, the extraction amounted to 36,392,280 tons. In 
1878, it had been carried to 39,589,778 tons. In 1879, it 


further expanded to 42,025,687 tons ; in 1880, to 46,973,566 
tons ; in 1881, to 48,688,161 tons; in 1882, to 52,118,595 
tons ; and in 1883, to 55,943,004 tons. 

Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
seven months of this year to 1,591,871/., showing a 
decrease of 11,887/., or 0.74 per cent., as compared with 
the corresponding revenue in the same period of 1884. 


Subterranean Telegraph Wires.—The Western Union 
Telegraph Company does not contemplate placing any 
more wires above ground. Eventually all the trunk lines 
will be carried out of New York with insulated wires 
underground. 


Buenos Ayres.—The present population of Buenos 
Ayres is estimated at 400,000. It is predicted that in a 
few years it will be the New York of South America. 

St. Gothard Railway.—The revenue of the St. Gothard 
Railway in 1884 was 387,371/. The working expenses of 
the year were 182,901/., leaving a net profit of 206,470/. 

Nails in the United States.—The production of nails in 
the United States last year is semi-officially returned at 
7,581,379 kegs of 100lb. each. The corresponding pro- 
duction in 1883 was 7,762,737 kegs; and in 1882, 6,147,097 
kegs. 

Northern of Spain Railway.—The shareholders in the 
Northern of Spain Railway Company have approved an 
agreement for the purchase of the lines of the Asturias, 
Gallicia, and Léon Railway Company. The length of 
the lines thus proposed to be taken over is 463} miles, 


African Exploration.—The Geographical Society of 
Vienna is about to despatch an expedition to Africa with 
a view to the exploration of the water-shed between the 
Nile and the Congo. 


Queensland Railways.—The Queensland Government has 
made arrangements with Messrs. G. Bashford and Co. to 
construct a line from Stanthorpe to the Border, for 
140,886/., or about 7680/. per mile. 


Rolling Stock on the Western of France.—At the com- 
mencement of 1885, the Western of France Railway 
Company owned 1218 locomotives of various types, 
2187 passenger carriages, and 21,173 trucks of all kinds. 
The additions made to the company’s plant in 1884 com- 
prised 81 locomotives, 212 passenger carriages, and 512 
trucks, 

Steam Shipbuilding in New Zealand.—Satisfactory pro- 
gress is being made with a steel steamer now in course of 
construction by Messrs. Kincaid, M‘Queen, and Co., of 
Dunedin, for Messrs. Ramsay, Sundstrom, and Co. The 
frames of the hull are almost completed, and the work of 
setting them in their places will be commenced imme- 
diately. The engines for the steamer are also well forward. 
Messrs. Kincaid, M‘Queen, and Co. are busily engaged 
upon several orders. 

Steel Rails for the Orleans Railway. —The Orleans Rail- 
way Company has ordered 8333 tons of steel rails from the 
French Steel Works Company. The contract price 1s 
51. 3s, 2d. per ton delivered at Juvisy. 
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PELTON’S HURDY-GURDY WATER-WHEEL. 





PELTON’s hurdy-gurdy water-wheel is an American 
invention and is of that class in which the water im- 
pinges upon the buckets with a velocity due to the 
total available head. These buckets are attached to 
the periphery of a wheel of moderate size, and are of 
such a form as to utilise as far as possible the energy 
in the water. The general appearance of a motor of 
this kind, made by Messrs. A. and G. Price, of 
Thames, New Zealand, is shown in our engraving 
above. The makers inform us that they have car- 
ried out a series of trials of a wheel 2 ft. in dia- 
meter under a head of 105 ft. with the following 
results : 

Per Cent. 
25 cub. ft. of water per min,, the wheel gave 80 
00 82.6 
36.6 





When using 37. 
” 27. ” ” ” ” 


” 17.48 ” ” ” ” 


LOCK 


Per Cent. 
When using 10.00 cub. ft. of water per min,, the wheel gave 83.4 
7 os ” 82.4 
A trial of four different wheels was made at Grass 
Valley, Cal., by the Idaho Mining Company, of which 
the Pelton was one. The test was designed to show 
the relative etticiencies of the various wheels in the 
market and was conducted with a head of water of 
3863 ft. The Pelton wheel is said to have used 
162.95 cubic feet of water a minute, and to have given 
107.49 horse-power, showing an efficiency of 90.2 per 
cent., a result which on general considerations seems 
scarcely credible. However that may be, these wheels 
have met very general appreciation among the mines, 
and within a short time of their introduction many of 
them were erected, replacing in some cases water 
motors of better known type. 
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MANUFACTURED BY MESSRS. BAYLISS, JONES, AND BAYLISS, WOLVERHAMPTON. 





THE above engraving illustrates a fishbolt with a 
lock nut manufactured by Messrs. Bayliss, Jones, and 


Bayliss, of Victoria Works, Wolverhampton. The 
nut is made in the usual way and of the ordinary form, 
except that it has a small pyramidal projection left at 
one end. After the nut is tapped this projection is 
pressed down flush with the general surface, and de- 
forms the three other threads in the manner shown in 
the illustration. When the nut is screwed on to the 
bolt, these threads bend the threads of the bolts with 
which they come in contact to a different pitch, 
securely locking the nut in its place. If the nut be 
removed, the threads are bent back again. We are 
informed that a large number of these nuts are being 
tried on English and foreign railways. 


THE EXPENSES OF ENGLISH AND 
AMERICAN RAILWAYS. 

On the 7th inst. a large attendance of the members of 
the American Society of Civil Engineers gathered at their 
rooms to hear Mr. E. Bates Dorsey, member of the 
Society, read asupplementary paper to one,he delivered 
at the annual convention in June last. The results of 
Mr. Dorsey’s examinations in England were quite 














surprising to the members, and the announcement of 
this supplementary paper brought out a number of 
those interested. 

Mr. Dorsey stated that the ideas many English 
engineers had of the physical conditions of the United 
States were quite strange. He had found a number 
who asserted there were no great engineering ditti- 
culties, because the country toa great extent was flat, 
in a word, prairie land, and no grades of any magnitude 
nor any excessive curvature, therefore we ought to 
operate economically. 

It is certain men of this kind have never been over 
either the Pennsylvania Railroad, the Baltimore and 
Ohio Railroad, or the Erie Railway, or, if they did go, 
it must have been ina sleeping car. On the Delaware, 
Lackawanna, and Western Railway, within ten miles 
of New York City, is a grade of 140 ft. to the mile, 
and one 6 deg. and one 8 deg. curve, and within three- 
quarters of a mile from Hoboken on the same railroad 
are two curves of over 6 deg. ‘The Baltimore and 
Ohio has many a 12 deg. curve, and its whole line from 
Baltimore west resembles a corkscrew, and indeed 
instances are so numerous of curvature and exces- 
sive grades, it seems wonderful that any one who reads 
at all could have reached any such conclusion. 





Mr. Dorsey’s paper is so valuable that it is with 
regret that we can only analyse it here. The entire 
paper and its supplement will appear in the regular 
Transactions of the Society, and those interested will 
have no difficulty in obtaining them. Mr. Dorsey de- 
sired to ascertain if the greater cost of constructing 
English railways gave a corresponding saving in operat- 
ing expenses. He found considerable difficulty in 
obtaining the data in England, but stated that what 
he did get were reliable. He obtained them largely 
from the semi-annual reports and from those of the 
English Board of Trade. While in America he ob- 
tained the results from the reports of the Railroad 
Commissioners in New York and Massachusetts, as 
well as from the reports of the railroads themselves. 

The English railroads selected for comparison em- 
brace all the leading roads. In the American roads, 
all such as are level or in prairie country have been 
excluded. In regard to ton mileage, important as it 
is considered, Mr. Dorsey found no return made in 
England. After careful inquiry he fixed on an average 
for the United Kingdom, and finding it to be 14d. = 
24 cents per mile, decided to be conservative, and take 
it at 1d., or 2 cents per ton per mile. 

In order to get the ton mileage, the receipts for 
freight as reported by the companies in pounds ster- 
ling has been multiplied by 240. 

Mr. Dorsey thinks, and finds his opinion concurred 
in by most he consulted, that the average of ld. or 
two cents per ton per mile is too low, and should be at 
least 14d. or 24 cents, which more than makes the 
difference between the American ton of 2000 lb., and 
the English of 2240 lb. 

By the estimates of Mr. J. S. Jeans, of the Iron and 
Steel Institute, the average freight charges per mile in 
minerals is 14 cents, or ?d. per mile ; this would give 
an average on all kinds of freight in excess of Mr. 
Dorsey’s figures of two cents, or ld. 

In regard to passenger mileage, he divides the total 
receipts from passengers as reported by the number 
transported ; he then divides this result by 24 cents, 
which gives the average miles travelled by each pas- 
senger ; multiplying this by the number transported, 
he obtains the total mileage of ordinary passengers. 

In regard to the 24 cents, he found 14d. was the ave- 
rage charge per mile on all English railways, taking 
into account first, second, and third-class, but ex- 
cluding season ticket-holders. He found that the 
third-class passengers were 85 per cent. of those carried, 
and their average was two cents per mile ; hence he 
regards his estimate of 24 cents as low. 

tn regard to season-ticket holders, he obtained the 
average by comparing the various schedule lists of 
prices with the distances, and obtained .009 cents, or 
.45d. as an average. This is based on six double 
trips per week, and gives 600 miles as the average 
mileage for each pound sterling, and, multiplying the 
amount by 600, gives the total mileage of season-ticket 
holders, which he added to the total mileage of other 
passengers to get the total passenger mileage. 

Many prominent English railroad men told Mr. 
Dorsey it was necessary to run freight trains at high 
rates of speed to clear the track, and, in order to test 
this, he prepared a table showing analyses of traffic in 
both countries, and reducing all tracks to one equivalent 
single track, and calculating ton and passenger mileage 
on this basis. 

As all the large English companies have many miles 
of third and fourth tracks which are not reported 
specifically, but included under the general head of 
‘** twoor moretracks,” Mr. Dorsey was obliged to neglect 
them, and their use would have increased largely the 
single track mileage, and greatly reduced the trattic 
per mile. In the American roads all tracks have been 
included. Sidings and turnouts have been neglected 
in both countries. 

In regard to the following Table, it may be said to 
include the railroads having the greatest trattic. In 
respect to the Midland Railway, it may be stated that 


Mileage per Mile of 


Name of Railroad. Single Track. 








England. Passenger. Tons. 
North-Eastern ae Me 142,719 455,138 
Midland aa re nF 183,028 512,714 
London and North-Western 233,276 473,912 
London, Chatham, and Dover .. 638,741 19. 
London, Brighton, and South Coast 544,463 19: 
Great Western fs: as 190,170 3 
Average .. 4a < 322,066 


United States. 
Boston and Albany .. ee -_ 
Providence... ka 





’ » ve ¢ 
~ New Haven and Hartfor¢ “3 516,694 
New York Central and Hudson River .. 182,680 











fs Lake Erie and Western 114,982 
Pennsylvania Railroad, Pennsylvania 
Railroad Division. . as me * 130,235 1,594,898 
Average 235,016 809,767 


it has equivalent to 2384 miles of single track and 
13,875 trains per mile of track, while the London and 
North-Western has 12,000 trains per mile of track. 
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In regard to the New York Central and Hudson River, 
it has 7727 trains per mile of track, that the Pennsy]l- 
vania Railroad has on the United Railway of New 
Jersey 7237 passenger trains per mile of track, and 
7362 freight trains, which gives a total of 14,599, 
and that the Erie Railway averages 239 tons per 
train, and the New York Central averages 207 tons 
per train. 

From the preceding Table, American roads average 
more than double freight and only 11 per cent. less 
passenger trafiic. 

The Pennsylvania Railroad ton mileage is more than 
three times that of the Midland, which is the highest 
on the English list, while their passenger mileage is 
but 29 per cent. less. 

The New York and New Haven is in passenger 
traffic 19 per cent. less than the London, Chatham, 
and Dover, the highest in the English list, while 
their freight is 60 per cent. greater. The Boston and 
Albany has a larger freight and passenger traffic than 
any English trunk line. 
it would seem that the claim of necessary speed of 
freight trains, 25 miles per hour, to clear the track, 


has not any more force in England than it does in | 


America. 

In regard to fuel, Mr. Dorsey having obtained confi- 
dential returns from English railways, does not feel at 
liberty to give exact figures, but has taken it generally. 
The roads north and west of London pay on an average 
Ss. 6d., or 1.60 dols., per ton of 2240 lb., and roads 
running south of London 12s. 6d., or 3dols. per ton, 
which price is that of the coal delivered to the rail- 
ways. In regard to wages of engine drivers and fire- 
men, he found the former in England average 6s. Sd. 
per day, equal to 1.60 dols., and in America 3.60 dols., 
while the latter in England average 3s. 9d., or 90 cents, 
and in America 1.90 dols. To equalise the comparison 
of operating expenses, then, coal should be assumed in 
the United States at 1.60 dols. per ton, and the scale 
of wages reduced 54.5 per cent. Mr. Dorsey, how- 
ever, only reduced the wages 50 per cent. in his 
table. 

In regard to repairs and renewals of locomotives, 
the results obtained by Mr. Dorsey were a great sur- 

rise tohim. Like most American engineers, he had 

eard the English railroad engineer characterise our 
engines as flimsy, and inclined to shake to pieces in 
use, for so long, that he had from very force of habit 
accepted the statement, and when they pointed with 
pride to the solid English locomotive he thought it 
pardonable. 

Then, again, the English railways are considered so 
much smoother than the American, the engines ought 
to show favourably on the repair question; but in 
spite of all, the average cost of repairs and renewals 
of locomotives on fourteen railways in England came 
to 7.8 per cent. of the total operating expenses, while 
on eight American railroads it was 5.7 per cent., or 
one-third less. This, Mr. Dorsey pointed out, goes to 
show that the outside cylinder engine (American type) 
does not wriggle herself to pieces so much as she was 
thought todo. As labour is the chief expense in rail- 
road repairs, the wages in the United States should be 
reduced 50 per cent. to put the comparison above on 
its merits, which gives 4.3 per cent. for American 
engines against 7.8 for the English, nearly one-half. 

In regard to maintenance of way, the average cost 
on fourteen English railways was 17.8 per cent. of 
total operating expenses, and on the eight American 
railroads 21.6, or 4 per cent. more. This does not 
take into account the difference in wages between the 
two countries. 

In regard to passenger cars the cost of renewals is 
about the same, being 1.27 dols, in England, as against 
1.34 dols. in America per 1000 passenger miles, but it 
must here beconsidered that 86 percent. of English travel 
is third-class, where first cost and repairs must be very 
small, and it is fair to say the renewals and repairs of 
first-class cars must be at least three times the cost of 
repairs and renewals in America. All of which Mr. 
Dorsey asserted proved his position that first-class 
travel in England does not pay under the present ar- 
rangements. In regard to motive power Mr. Dorsey 
had been surprised to find it was nearly double in 
Englandas compared with America, for he had expected 
the reverse. To ascertain if this was not accidental, as 
he had based it on one year’s business, he has con- 
structed the subjoined Table, which shows comparisons 
for 1882, 1883, and 1884. The English roads selected 
are the five doing the heaviest traffic and those of 
America, with the exception of New York, New 
Haven, and Hartford, run through a country with 
greater natural difficulties. In Massachusetts the coal 
costs from 4 dols. to 5 dols. per ton, and again the 
question of wages should come in with its 50 per cent. 
reduction. 

Supposing that the longer ton and passenger haulage 
of the above American lines influenced the result in 
their favour, the same calculation on the same basis, 
except the taxes are included in operating expenses, 
has been made for 1884, on the following short rail- 
roads of Massachusetts, where the average haulage is 
very short ; 


From these considerations | 





ENGINEERING. 





COMPARISON OF THE AVERAGE ANNUAL Cost oF MoTIvE Power ON FIVE OF THE PRINCIPAL RAILROADS oF 
ENGLAND AND THE UNITED STATES, FOR THE YEARS 1882, 1883, AND 1884, 


Fuel. 


Wages of Engine 
Drivers and Firemen. 


Repairs and Renewals 


Total ‘uel « 
of Locomotives. W Cont, of Fuel ; 


Wages of Engine 
Drivers and Fire. 
men; and Repairs 









































Total O | Fraction of _— Fraction of poll score ot 
ota! Ope- Operating ! : | Operating Ex- yt SIN Frac. 
rating Ex- x Sar Operating | seca tions of Operating 
penne, Expenses, Expenses. penses, Expenses. 8 
less | | = 
NAME OF RAILROAD, =| Steamboat 
eee ee Senenens, Amount), = £33 | Amount > ye | Amount .. . 2» be 
Taxes and| actually = Mais | Paid. iS a actually 2 ets ‘a 
Duties. | Paid 3 378 ig ge | Pa. 2 eas Fs 
~ “ae is 2a § (o3a S 
2 38.. * 5 |? js & & 
2 Has 2 38. 2 see 2 
fs 3sus Bs Ps8 yas E 
os MeZSQ josifes SEF as S 
| £2 =538 BE =85 es 234 = 
an Sy MeN <*< Pe | \<*i5e= < 
England. | £ ; £ | £ | 
a, Great Northern 1,998,954 132,495 .066 066 177,270 .089, .089 135,734 | .068 -068 223 
a, North-Eastern 3,253,949 219,879 .063 -068 317,567 .0¥8| .098 405,114 | .125 .125 291 
| a. Midland A 3,607,350 227,303 .C63 -063 425,629 .118 .118 351,702 | .098 -098 279 
a. London and North- 
Western * .| 4,845,722 271,191 .056 -056 453,566 .094) .094 364,411 | .075 .075 225 225 
ce. Great Western (2) | | 
years) = ..| 8,512,520, 195,945 | .056 -056 315,892 .090) .090 372,298 | .106 106 252 
Average .. 0.062 098) .098 | |.004 094 250 
j } | 
United States. dols. dols, | dols | dols. | 
b. Boston and Albany 5,353,344 702,442 | 131 | .042 406,688 .074) .037 417,792 | .078 .059 283 138 
b. New York, New Haven, | 
and Har... --| 4,205,166 429,977 102 | .042 252,301 .060) .030 152,469 | .036 -027 -198 099 
b. New York, Lake Erie, | 
and Western .. 13,248,239 1,370,670 | .103 | d 1,114,471 .084! .042 632,474 |.048 036 235 Isle 
b. New York Central and 
Hudson River .. 18,345,765 | 2,224,221 | .121 | d 1,356,155 .074 .037 | 1,028,562 .056 -042 251 -200¢ 
a. Pennsylvania Railroad 
— Pennsylvania 
Railroad Division.. 17,883,519 1,109,874 .064 d 1,237,749 .071 .035 1,479,675 .085 064 220 .1638¢ 
Average.. a [ .073 .036 0.61 046 237 156e 











a. This data taken from reports of the company, 
Massachusetts. c. 
cost of coal delivered to lines not yet received from the companies. 
coal. All charges for steamboat expenses have been deducted fror 


Fraction of Operating Expenses all 
reduced to the Price paid in England. 


Name of Railway. 
Repairs and 














Coal. Wages Renewals of Total. 

Locomotives. 
Boston and Lowell -038 .037 -047 122 
a »» Maine R -036 033 042 1 
es », Providence... .028 .035 050 113 
Old Colony ‘ 030 037 036 .103 
Average -033 .036 O44 112 


The results of the workings of these small and short 
railroads are still more favourable to the American 
system. 

From superficial observation, it is difficult to say 


what is the cause of this great additional cost in motive | 


power in operating the English railroads when it should 
be much less than that of the American railroads, 
owing to their average superior construction, with 
easier grades and curves. 

Apparently the most prominent cause of this in- 
creased cost is the great speed and small tonnage of 
the freight trains. 


Perhaps the American bogie rolling stock runs with | 
less friction than the rigid wheel base rolling stock used | 


on the English roads. 


It would certainly pay the management of the Eng- | 


lish railroad companies to investigate the cause of the 
extra cost, and, if possible, remedy it. 
done, they will be able to decrease their operating 
expenses over 8 per cent., without making any changes 
whatever in the present prices. This will enable most 
companies to increase their dividends largely, probably 
over 4 per cent. For what is done in 
States ought to be done in the United Kingdom. 

It is claimed that English Government taxes and 
duties are onerous (the author stated, that in spite of her 
down-trodden condition, Ireland pays none); they were 
found to average about 7 per cent. of the operating 
expenses in England and 5 per cent. in America, and 
further, that the English charges for passenger travel 
are about double the American. 

This paper was considerably discussed by those pre- 
sent, and also treated in communications sent in from 
the Pennsylvania Railroad and others. There was 
one from the New York Elevated comparing it with 
the Underground of London. 








NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 
Inaugural Address* of the President, Mr. W. Boyp. 
AFTER hearing the report made by the Council upon 
the proceedings of the last session, I think the members of 
this Institution may congratulate themselves that the 


* Delivered October 14, 1885, 


b, This data taken from report of the Railroad Commissioners 
Returns for the six months ending June 30, 1884, could not be obtained, consequently they are omitted. 
. é, Will be reduced when proper reduction is made on the cost of 


If this can be | 


the United | 


of New York and 
d. Actual 


n the operating expenses, 


present position of affairs is as favourable as the most san- 
guine could have hoped for twelve months ago. 

A list of 452 enrolled members, of all classes, indicates 
that the society has supplied a want of the district, in a 
manner and to an extent that was desired by its pro- 

| moters. 

The state of our finances shows, I hope, that we are 
building up our Institution on a sound basis, and that due 
economy and care has been exercised by the secretary and 
Council. 

Thirdly, but certainly not last in importance, whether 
regarded from the point of view of the immediate present, 
or whether reviewed in reference to its influence on the 
more distant future of the society, comes the question of 
the papers read before us throughout our first session. I 
regard the retrospect as eminently satisfactory. It would 

| not have been wonderful, indeed, had it been (to some 
extent) otherwise. You will remember that it was not until 
the month of November last, that our preliminary labours 
were completed, and that the inaugural meeting was not 
held till November 28th. At that time no papers were 
actually promised, but between that date and May of this 
year, we were able, by the great energy of our late 
hon. secretary, and by the good will and hard work 
| of some of our mi mbers, to present six papers for your 
| consideration, all of them of value, and all of them 
communications of the type and character we wish to en- 
courage. 

On each of these papers discussions took place, in some 
cases of special interest and value, and it is to these dis- 
| cussions that special attention and every possible en- 
couragement ought, in my opinion, to be given. Short, 
well-considered papers on interesting subjects may be the 
means of giving rise to valuable debates; and if I may 
venture to add a word of caution, it is only to say that 
these debates should, in the first place by the speakers 
| themselves, and secondly by the chairman, be rigidly con- 

fined to the subject under discussion, otherwise they are 
| liable to become discursive, feeble, and parochial. 
The opportunities for satisfactory debates and discus- 
| sions are greatly increased when a synopsis of the paper 
| can be in the hands of members prior to the meeting. The 
| Council were able to accomplish this in some of the 
concluding papers of last session, and I imagine they 
will, if possible, extend the system during the present 
winter. 

There is another subject to which I should here like to 
| direct some attention. It is that of the Graduate Section 
of the Institution. At present it is in a state of infancy ; 
we must not expect to accomplish everything all at once, 
and I can assure the members generally, that during last 
session the efforts and energies of the Council were so oc- 
cupied with endeavours to get the Institution as a whole 
into working order, that they had no leisure or opportunity 
to give special attention to this matter. At the close of 
the last session we had 39 enrolled graduates, and I feel 
convinced that a considerable accession to these members 
ought, and must, be made without delay. If one considers 
the number of young men ina state of pupilage, em- 
ployed in shipbuilding and engineering works in this dis- 
trict, it must be evident there ought to be a large and 
fertile field for the enlistment of recruits, to whom fami- 
liarity with the usages of such a society as this, and by 
degrees the acquirement of the power of expressing their 
opinion and ideas before an assemblage of critical friends, 
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would prove an immense advantage and gain to them in 
er-life. 

a it would be well to aim at the establishment 
of a separate graduate section is a matter for careful con- 
sideration, and on which I am hardly prepared to offer a 
definite opinion. The constitution of our society differs 
in some respects from that of the similar society in Scot- 
land, insomuch as many of those who in that society find 
a place in this graduate section are, with us, full-blown 
‘‘members.” Moreover, I am one of those who believe in 
the maxim, that ‘‘ unity is strength,” and that we should 
be careful, lest, in modifying too rapidly our present con- 
stitution, we weaken the efficiency of the whole. Be this 
as it may, I do without hesitation commend this matter 
not only to the Council, but to the general consideration 
of our members, feeling sure that means may be devised 
to give encouragement and afford attraction to the younger 
members of our profession—by whom, after all, our science 
is to be carried forward—without incurring the penalty of 
the weakened and divided efforts which I have deprecated 
above. 

From my acquaintance with addresses delivered on 
such occasions as this, lam led to the conclusion that 
they divide themselves into three classes : 

1. The *‘ Historical,” which endeavours to place before 
the audience a resumé of the great achievements of the 
vast. 

: 2, The * Technical,” treating of that particular subject 
in which the speaker considers he is most at home, or 
about which he has something novel to communicate. 

3. The ‘* Suggestive,” when, diffident of his own powers 
to accomplish anything that will satisfy himself in either 
of the above classes, the speaker seeks refuge in the ex- 
position of his ideas on some few topics which, he ventures 
to hope, will arouse the interest and claim the attention 
of his hearers for the time at his disposal. 

It is my intention, for a very short time, to ask your 
indulgence while I move on the lines indicated in the last- 
mentioned form of address, because, amongst other reasons, 
I think it is the true and most suitable course to pursue on 
such an occasion. 

Historical addresses may be read ad nauseam ; the tech- 
nical address trenches too closely on the province of an 
ordinary paper; whereas, if any worthy theme for thought 
oraction can be suggested by the remarks which fall from 
the chair at the commencement of the session, the objects 
for which such-like societies are formed, may be helped 
forward and assisted. 

The first_subject to which I wish to ask your attention is 
that of the employment of mild steel for various purposes 
connected with shipbuilding and marine engineering. At 
first sight this may appear an “‘ oft told tale,” and oneon 
which it is impossible to say anything new or interesting ; 
but some considerations have lately come to my notice 
which, in my judgment, are worthy of careful attention. 

Those among us who are members of the Institute of 
Mechanical Engineers will have noticed—and doubtless 
some others have done so, likewise—that the President of 
that society devoted his address, delivered at the summer 
meeting in Lincoln, to the consideration of the applica- 
bility of steel to a large number of constructions ranging 
from the Atlantic liner to railway sleepers, 

The success which has attended the introduction of mild 
steel in the construction of marine boilers is so marked 
that but one opinion exists as to the suitability of this 
material for such purposes; and, as Mr. Head says, 
‘marine boilers are now scarcely ever built of iron.” 
One contributing cause for this development is doubtless 
the employment of the higher pressures now in daily use ; 
or, perhaps, to speak more correctly, the capabilities of 
this material have assisted to render possible such ad- 
vances in pressures as would otherwise have been out of 
the question. But, be this as it may, call it as you like, 
cause or effect, there can be no question as to the success. 
Steel boilers built by the company with which I am con- 
nected, in the spring of 1878 (74 years ago), are now run- 
ning without having cost a penny for repairs, and practi- 
cally in as good a condition as ever; and doubtless other 
manufacturers could bear similar testimony. 

So far, I imagine, the experience of all will be found to 
agree, 

But when we come to the employment of mild steel for 
shipbuilding, then there would seem to be some difference 
of opinion, Mr. Head says, in reference to steel ships, 
that although the advantages of steel in cases of ‘* slight 
collisions, grounding in moderate weather, and so forth,” 
are undoubted, yet that ‘‘ there have been cases of steel 
ships returning from voyages more or less strained, and 
out of shape in a way rarely experienced previously ;” 
and further, that the severity of the tests applied to steel 
materials by Lloyd’s Registry is ‘‘ suggestive that Lloyd’s 
committee have for long been themselves apprehensive 
that 20 per cent. is far too great a reduction to allow.” 

These two latter statements seemed to me to be so much 
at variance with my own experience, and so different 
from the general belief, that I have taken some trouble 
to inquire into the soundness of the views thus expressed. 

It so happens that within the last few months I have 
had direct experience on the question of the behaviour 
of iron and steel in cases of grounding. My company 
have just had under repairs two steamers which had been 
ashore—one a steel ship of 1351 tons gross register, the 
other an iron ship of 2190 tons gross register. I do not 
propose to trouble you with a detailed description of each 
accident ; but in the case of the steel ship the bottom of 
the vessel was severely indented for a distance of upwards 
of 30ft. The point which first came in contact with the 
rocks was situated on the port side, about 5ft. or 6 ft. 
outwards from the keel, and about 20 ft. or 25 ft. from the 
stem, and the indentations continued for a length of 
about 30ft. abaft of this point. These indentations 
existed between each frame about 24in. to 3in. deep in 


the worst places, gradually diminishing towards the after 
end of the ship. About one dozen of the frames were 


cracked and broken through theJrivet holes, and”a™very 
large number of the small intercostal plates were curled 
> exactly as if they had been flanged in a smith’s fire. 

otwithstanding this severe punishment, thirteen shell 
plates out of fifteen were heated in the furnace, 
straightened, and replaced. The remaining two plates, 
however, were so severely crushed by the heel of the frame 
to which they were attached as to be condemned; but 
they showed no signs of fracture, and all the small inter- 
costal plates were straightened and replaced. To such 
an extent was this restoration carried on that 78 per cent. 
of the material damaged by the accident was repaired 
and restored to its original place in the vessel. 

In the case of the iron ship the damage caused by the 
accident was much more severe. The injury lay more in 
the centre of the ship, and extended from about 20 ft. 
abaft of the stem for a distance of some 170 ft. towards 
the stern. The bar keel was forced up or hogged some 
3in. or 4in., which was transmitted through the centre 
keelsons and hold stanchions to the tween and upper 
decks, even resulting in the fracture of the hatch comb- 
ings. About eighty-four shell plates were damaged, with 
corresponding injury to floors, frames, and reverse bars, 
as well asthe fore and aft girders in the water ballast 
tank. According to the best estimate I can make, only 
about 33 to 35 per cent. of tiie damaged material could be 
worked in again. 

I do not wish it to be understood that in this case of the 
iron ship the damage could, under any circumstances, 
have been limited to the extent to which the steel ship 
suffered, for, I must admit, that in the iron ship the seat 
of the injury lay in that part of the vessel where it was 
most readily communicated to the rest of the structure, 
but, notwithstanding this admission, I do believe that if 
she had been built of steel the injury would have been 
less extensive and more localised. The difference seems 
to me to lie in this, that the more pliable material lends 
itself more easily to local injury, and that the damage is 
thus confined within narrower limits, whereas, in the 
case of the more brittle material of iron, the local injury 
is more thoroughly transmitted into the general structure 
of the vessel, and in this way becomes more extensive. 
In addition to this the softer material can be straightened 
and replaced in a manner not possible, to the same extent, 
with iron plates and angles. 

With regard to the ‘‘ straining” of steel ships, and the 
** reduction of 20 per cent.” in the scantlings, no direct 
evidence has come under my personal notice, but the first 
authority in the country, Mr. Martell, the chief surveyor 
for Lloyd’s Registry, speaking at Glasgow, says that his 
attention having been called to the matter, he has made 
himself, and had caused to be made from Lloyd’s sur- 
veyors at the outports, ‘‘ exhaustive inquiries,” and that 
in no case could he find it clearly proved that a steel ship 
‘*had failed for want of general structural strength,” even 
after ‘‘having done heavy work, carrying deadweight 
cargoes.” He did find, however, that some steel ships 
had strained locally, but that this was due to oversight, 
where ‘‘the continuity of strength was not kept up.” 
This is Mr. Martell’s evidence, and, I consider, places 
the matter on a very different and much more satisfactory 
footing. 

In his speech in Glasgow, Mr. Martell made no refer- 
ence to the 20 per cent. reduction of scantling, and I 
therefore took the liberty of communicating with him 
direct, and in reply to my question he writes to me, “‘ No 
reliable evidence to my knowledge, has been adduced 
showing that the 20 per cent. reduction from iron, 
admitted by Lloyd’s Registry, was too great as a maxi- 
mum.” 

This question of the employment of a pliable material, 
such as mild steel, is of paramount importance te this 
district, for this reason, that for the production of the 
material now in use our local Cleveland iron is inapplic- 
able. As you are all well awure, mild steel is produced 
in the Cleveland district from Cleveland ores on what is 
called the basic process, which complies with all Lloyd’s 
requirements except in regard to the tensile test, which 
at present ranges from 28 to 32 tons, whereas the basic 
steel ranges from 24 to 27 tons; and though I may have 
appeared to question some of the conclusions of my friend, 
Mr. Head, I do most cordially join him inthe hope that 
some modification of Lloyd’s rules may be made to allow 
of the use of our jlocal steel in vessels classed under their 
register. It will at any rate be a ‘‘ tested” material, and 
to this extent at least would possess, in my judgment, 
advantages over such iron as is commonly used in ship- 
building ; and even if vessels were constructed of scant- 
lings somewhat thicker than a!lowed under the present 
rules for steel, we should surely have structures equally 
reliable and trustworthy, while combining such advantages 
for repairs as I have endeavoured to indicate above. 

While I write I am informed that a very careful inves- 
tigation into the character of this basic steel is being con- 
ducted at this moment in the Cleveland district by 
Lloyd’s surveyors, and the result of that inquiry will be 
looked for with great interest by all concerned in the 
shipbuilding and shipowning of the north-east coast. 

I desire now to lead your thoughts in a different 
direction. 

During the last few years the Council of the Institute 
of Mechanical Engineers have devoted certain sums of 
money to the encouragement of original research and in- 
vestigation, and committees have been appointed to deal 
with subjects such as friction, rivetted joints, &c. 
Similar action is customary in our local Mining Institute 
and several other societies. I must admit that our cir- 
cumstances differ from those of the two wealthy bodies I 
have named, but it seems to me that in this direction the 
efforts of such a society as ours might advantageously be 
exerted. Such researches do, in my judgment, give a 
a usefulness, and many times result in sound, re- 
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standard of the‘institution by which theyZare conducted, 
and remove from it the reproach that its labours are con- 
fined to the expenditure of paper and printer’s ink, with 
the addition of the vice of too much talking. In an ex- 
treme youth like ours, barely moved from the nursery, 
great efforts in this direction cannot be expected, but we 
might, I fancy, make a beginning. We have a small 
balance in hand, and possibly some of our wealthier 
members might (if they approve of such a course) make a 
timely ‘‘ grant in aid,” but I suggest whether it would not 
be possible during the coming session to inaugurate such a 
custom which might lead to greater things hereafter. 

The question of friction, and the best mode of applying 
lubricants, has, as I have said, been dealt with toa certain 
extent by the Mechanical Engineers, and they have also 
dealt very fully with rivetted joints, but in each of these 
cases there is still a wide field for further inquiry left re- 
maining. Then there are numberless questions of shop 
management, such as the best form of punch and die, the 
best form of cutting tool, or the best form of drill, on 
which subjects a certain amount of experimental inquiry 
has been made, and given to the public, but which might 
be advantageously collected, and, either with or without 
further investigation, placed in a collected form and be 
valuable and useful to those in whose hands such reports 
are placed. Another example is that of ‘‘ forced draught,” 
about which much has been written and on which much 
money has been expended, and which is undoubtedly a 
matter that must engage the practical attention of engi- 
neers in the near future, but about which, nevertheless, 
our knowledge and information is at present vague and 
incomplete. Any one or more of these subjects might, I 
think, be examined into and reported upon by committees 
of such an Institution asours, at comparatively small cost, 
and still the result might be greatly to our collective and 
individual benefit. 

Following upon these, another and most important sub- 
ject has for a long time occurred to me to be in a most un- 
happy condition—I refer to what is known as “ nominal 
horse-power.” The condition of this matter can only be 
described as one of absolute chaos. It is impalpable, un- 
definable, and, moreover, absolutely useless as an indica- 
tion of relative value. Some may say that the question 
is entirely a commercial one, and as such ought not to 
come within the range of our attention as a scientific or 
practical body. With this view I do not concur, for the 
simple reason that some eonvenient mode of comparative 
definition of the power of machinery is absolutely neces- 
sary, and if such a society as this could contribute to 
place such a matter on a sounder basis, and one which 
should, at one and the same time, be scientifically correct 
and commercially convenient, its efforts would not, I 
think, be wasted. 

It may be within the recollection of some present that, 
in the year 1878, an inquiry into this subject was com- 
menced by the Board of Trade and Lloyd’s Registry, and 
the views of many engineers were solicited thereupon. 
Among those who went most exhaustively into the ques- 
tion was my friend Mr. F. C. Marshall, who drew up a 
very careful report of the whole subject, and proposed 
certain formule for general adoption. Time will not allow 
me to lay these before you in detail, suffice it to say that 
Mr. Marshall took as his starting point, that the stroke 
of the piston and the working pressure in the boiler should 
form elements in the calculation instead of confining it to 
the simple diameter of the cylinders as was then, and is 
still, the very insufficient method in use. At that time 
the triple-expansion engine was unknown, and the for- 
mule proposed merely had reference to four types, the 
compound screw, the compound paddle, the simple expan- 
sion screw, and the simple expansion paddle engine. 

The value of the suggestion was fully admitted by the 
two bodies I have named, but Mr. Parker, reporting to 
his committee in September, 1878, stated that as the diffi- 
culties in formulating a rule universally applicable were, 
apparently, so great, and as the description “‘ registered 
horse-power” was so misleading, he recommended that it 
should be omitted altogether from the register book. The 
committee did not, however, see their way to adopt Mr. 
Parker’s recommendation, and the matter was allowed to 
drop. Mr. Trail also wrote in July, 1878, ‘‘ The more we 
go into it, the more apparent the difficulties become.” 

Where such eminent authorities have failed, it seems 
presumption for others to expect any measure of success, 
but events move fast now-a-days, and it is seven or eight 
years ago since this inquiry was made, and in view of the 
able men we number among us, capable, as engineers, of 
dealing with the vendor’s side of the question, or as ship- 
builders and shipowners with the purchaser’s side, it does 
not strike me as wholly beyond the bounds of possibility 
that a renewed investigation of the matter at this time, 
might lead to a report from such a society as ours, which 
might at any rate usefully call attention to present 
anomalies and absurdities, and be the means of assisting 
those in authority, and others concerned, to adopt some 
more sensible, scientific, and sound calculations. The 
newer types of engines now coming into use seem to 
point to the present as a singularly opportune moment at 
which to approach this inquiry. Old ideas will have to be 
abandoned, and old methods improved upon, and I can 
conceive it possible that careful inquiry might recommend 
the entire disuse of the misleading term of “ nominal 
horse-power,” substituting in its place that of ‘‘ indicated” 
or ‘* developed horse-power ;” but in spite of the difficul- 
ties, which must be obvious to the most cursory observer, 
I venture to commend the matter to your attention, and 
especially to that of the Council of the Institution. 

I cannot resist the opportunity of alluding to one more 
subject—though, I fear, I have detained you too long 
already—and it is one to which I also made reference last 


year. 
Professor Lyon Playfair, in his address to the British 
Association, reminded his hearers that it was only 300 





able information being elicited, not only to the benefit 
of science generally, but also in a secondary way raise the 


years since we became a manufacturing country, and that 
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according to Professor Dewar, in less than 200 years more 
the coal of this country would be wholly exhausted, and in 
half that time difficult to procure. Even the shorter 
period may appear sufficient to serve our purpose, for I 
suppose, long before this, the coal, like the land, will be 
divided up into three-acre plots with a cottage, and 
garden, and pig; but the Professor used the above state- 
ments as a strong advocacy of what he pithily designated 
as the ‘‘ intellectual factor of production,” and I may 
humbly claim that it is this theme on which I dwelt last 
year, when I spoke of the necessity for ‘* economy of pro- 
duction.” 

We are met on all sides by falling values, and it appears 
as if it were impossible, except by the operation of the 
natural laws of supply and demand, to effect any altera- 
tion on this side of the account, but there is abundant 
evidence to show that the other side of the account will 
respond instantaneously to intelligent, well - directed 
effort. 

Those who are old enough to remember the marine boiler 
of twenty or twenty-five years ago, and compare it with 
the structures of to-day, need no further evidence. The 
exchange from the brute manual labour of that period to 
the intelligent operations of to-day, is most striking ; not 
only is work now produced, which would have been 
totally impossible then, but it is procured at comparatively 
less cost, and the workman himself is raised by the pro- 
cess ; instead of his labour being expended in coarse unin- 
tellectual efforts, it it now employed in the intelligent 
direction of the machine tools of all kinds, which have in 
so many cases taken the place of the sledge hammer and 
the anvil, the hand-drill, and the hammer and chisel. 

In no direction is this more evident than in wood-work- 
ing machinery, which has been enormously improved of 
late years, and now-a-days, not only is cost reduced, but 
a mathematical accuracy of parts and a beauty of finish 
is obtainable, which was beyond our reach formerly. 
Again, the opportunity has lately been afforded me of 
visiting a shipyard on the Wear, where, in spite of very 
great natural difficulties in the site, marked advance has 
been made in economising the unproductive labour em- 
ployed in the transport of material and such like matters. 
Such operations have not been left solely to old custom 
or to chance, but have been deliberately and intelligently 
dealt with ; the substitution of hydraulic appliances for 
hand labour has not only materially reduced the cost of 
production in many important items, but has also much 
improved the character of the work. I merely quote this 
instance as an additional support to the arguments I have 
laid before you, and do not in any way attempt a detailed 
description of the several novelties and improvements 
which will indeed be more specially referred to in a paper 
which will be read to you later in the session. 

But the advances which have been made in this direc- 
tion, and of which the foregoing are merely a few typical 
examples, ought not to content us, they should rather act 
as an incentive to further studies in the same direction, 
to further working out and experimenting in the many 
similar fields still untrodden, that lie to our hand; any 
one of which will, like the orchard in the fable, repay 
the necessary labour if it be only honest ‘and thorough. 
Let us not be satisfied that because a process, or design, 
or mode of manufacture has served us well in the past, 
that, therefore, it is good enough for to-day, still less that 
it will meet the requirements and competition of to- 
morrow ; and though we should make sure of each single 
step as we progress, let us not be content short of perfec- 
tion, or, as George Herbert puts it : 


‘¢ Sink not in spirit, who aimeth at the sky 
Shoc -s higher, much, than he who means a tree.” 


Could the urgent necessity for such investigation, and 
the pressing need compelling us boldly and manfully 
to gird ourselves to the task of collective and individual 
improvement, be brought home to each and all of us more 
forcibly than has been done by two simple unadorned 
statements which have within the last week appeared in 
our daily papers, if we had unly eyes to read and appre- 
ciation to realise them’ Mr. Price, speaking at Jarrow 
the other day, gives to us the simple fact, that at this 
moment vessels of war can be built at the northern ports 
of Europe, at prices which, leaving a fair profit to the 
foreign capitalist, are nevertheless below the actual cost 
price of similar vessels at Jarrow. 

Do you realise what this means? That we have it on 
unquestionable and high authority that, notwithstanding 
the extra cost of material, our foreign competitors, 
whether by reason of cheaper labour or better technical 
skill on the part of their officials, or by better organisa- 
tion, either by all these combined or by one singly, are 
passing us in the race for work of this special description ; 
andas Mr. Price pointedly observes, if the information con- 
veyed to him refer only at present to vessels of war, the step 
is but a short one to those vessels of peace with which we 
in this district are more particularly connected, and that 
the greatest efforts are successfully being made to over- 
take us in this department also, is within the personal 
knowledge of many in this room. 

3ut, strangely, this statement is most remarkably borne 
out by a report of the Societé John Cockerill, which was 
given in yesterday’s Chronicle. This magnificent esta- 
blishment employs 10,315 persons, has turned over work 
during the year ending June last amounting to no less 
than 1,472,396/., and though the resulting profit does not, 
perhaps, seem to our minds to be excessive, still it is sub- 
stantial, But there follows another statement to my 
mind most noteworthy. Whereas the work in hand on 
June 30th, amounted to 314,400/., at the end of September 
it was 400,000/. We do not, of course, know precisely 
what is here meant by these words, ‘‘ work in hand,” but it 
is evident that whereas during the last two months, we in 
this country haveseen daily records of iron works closed and 
shipyards empty, and employment for our workmen daily 





diminishing, this great company has received large acces- 
sions of trade, and thereby gives us ample proof of vitality 
and progress. 

T can only wish that my eloquence were more powerful, 
my knowledge greater, and my influence more extensive, 
to enable me to accentuate these striking facts more fully. 
It may be asked, what can we do? Firstly, I say let 
each strive earnestly to improve that small portion of the 
production of this beloved country which lies under his 
own hand; and secondly, I would ask whether this In- 
stitution cannot now take some definite place in im- 
proving the technical education of our own district. The 
extended efforts and the new departure which is just 
about to be taken by the College of Physical Science, is 
known to all of you, and you may have read the corre- 
spondence which Soe recently taken place in public on the 
subject, and have noticed the desire expressed by a 
relative of my own (who was one of the earliest promoters 
of the college), to embrace in the term ‘‘ engineers ” not 
only those mining engineers in view of whose education 
the idea of a technical college was first originated, but 
also the ‘* marine engineer and naval architect.” Can- 
not we, the members of this Institution, respond in some 
way to this appeal, and even in the midst of our own de- 
pression, and though the tides be low, show in some slight 
degree that we do recognise the value of high scientific 
attainments in our daily work, and endeavour to render 
some slight moral, if not pecuniary support, to this move- 
ment, which may be so valuable to ourselves, and still 
more so to those that come after us? 

My simple duty now remains to thank you for your 
patient attention, to hope that if the views I have ex- 
pressed have not been wholly adopted by all present— 
indeed, it is not natural or desirable that they should be 
-—yet that you will believe they are the outcome of some 
thought, and of such attention as I have been able to be- 
stow on a few of the multitude of interesting questions 
that spread themselves before our eyes to-day ; and I feel 
that I cannot summarise and condense my hopes and 
wishes for the future of this Institution in any better 
words than by recalling to you the lines of our great 
English poet : 

‘* Men, my brothers, men the workers, ever reaping some- 
thing new; 

That which they have done but earnest of the things 

that they shall do.” 





NOTES FROM THE SOUTH-WEST. 

New Line of Steamers.—An extension of the business 
commenced by Messrs. Flynn, Main, Williams, and 
Montgomery, who have built the Dominion Line of 
steamers to Avonmouth and Bristol, has been effected, 
the firm having completed arrangements for opening up 
two new lines of steamers from Bristol. One of these 
will leave the port for New York every alternate 
Saturday and the other for Portland (Maine) every other 
Saturday. The steamers will work in connection with 
the Grand Trunk Kailway of Canada. Messrs. Flynn’s 
Dominion Company are also contemplating arrangements 
for carrying on a los passenger trade between Bristol 
and America, calling at (Queenstown for Irish passengers. 


Gas at Redruth.—The Redruth Local Board received 
at their meeting on Monday evening an intimation that 
the price of gas in the town would be reduced by 6d. per 
1000 cubic feet. It was suggested that the saving thus 
rendered possible should be applied to the provision of 
additional lamps in the town, and the suggestion being 
generally concurred in it was resolved to ask the gas com- 
pany to take the necessary steps to carry it into effect, 


Barry Dock and Railways.—On Friday Mr. J. Wolfe 
Barry, engineer-in-chief, accompanied by several of the 
directors, inspected the works in progress. They pro- 
ceeded first to a temporary stone dain, which is to inclose 
the entrance lock and basin, and which is being con- 
structed, with the aid of the electric light, at night as well 
as by day. They then proceeded to two closing dams, 
which have been thrown across from the mainland to 
Barry Island, inclosing the dock. These dams have been 
formed for the purpose of excluding the sea from the 
dock proper, and have had their slopes protected from 
the wash of the tide by a covering of loose rubble stones. 
Next they visited certain dwelling houses in course of 
erection at Barry. Finally they were taken by a loco- 
motive along a temporary overland line to the Ely, a 
distance of nearly eight miles. 


Wages in South Wales.—A meeting of the members of 
the South Wales and Monmouthshire Collieries Associa- 
tion was held at Cardiff on Saturday. Owing to the de- 
pressed state of the coal trade and the reduction in the 
price of coal, it was resolved to reduce the wages of 
colliers 24 per cent. from November 1. 


Employing Women all Night.—At the Llanelly Petty 
Sessions on Wednesday, the Morlais Tin- Plate Company, 
Llangennech, was summoned by Mr. J. H. Bignold, one 
of Her Majesty’s Inspectors of Factories, for employing 
six females during the night of September 8. Mr. D. 
Randall, who appeared for the defendants, admitted the 
offence. The Bench fined the defendant company 
1/. 10s. 6d., including costs, in each case, making in all 
91, 3s. 


Great Western Steamship Company.—One of the steamers 
belonging to the Great Western Steamship Company—the 
Cornwali—has been sold by the company to the Turkish 
Government for use as a troopship. She now carries the 
recognised yellow funnel of Turkish vessels, and flies the 
Turkish flag at the gaff end. The Cornwall will leave 
Bristol in a few days for Constantinople. 


The * Trafalgar.” —Besides the Nile line-of-battle ship 
to be laid down at Pembroke, the Lords of the Admiralty 
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have decided to construct another ship, to be called the 
Trafalgar, of the same dimensions as the Nile. She will 
be laid down at Portsmouth as soon as the drawings are 
complete. The new vessels will be plated upon Sir E, J, 
Reed’s model. ‘Their citadels will be longer and higher, 
so as to secure more stability and greater range. The 
citadels will be constructed of 18 in. armour, and the 
waists of the ships are to be of belted steel armour. 
plating. 

Llantwit Colliery.—The Llantwit and Black Vein Col- 
liery, at Caerphilly, which has been closed during the 
past few months in consequence of the winding up of the 
company originally owning it, is to be immediately re. 
started. Mr. Hugh Begg, C.C.M., Van House, Caer- 

hilly, will probably assume the general superintendence, 

he colliery, which is by far the largest in the district, 
formerly employed about 400 hands. 


The ** Imperieuse.”-—Trials of the new ironclad Im- 
perieuse, which have taken place during the past week at 
Portsmouth, have been watched with great interest. The 
speed for which the ship was designed was 16 knots per 
hour, but this was greatly exceeded. The engines and 
machinery of the Imperieuse have been manufactured 
and fitted on board by Messrs. Maudslay, Sons, and 
Field. They consist of two sets of three-cylinder com- 
pound inverted engines, which in general design are very 
similar to those fitted in the Colossus, by the same makers, 
One modification has, however, been made in their con- 
struction, by substituting cast steel for cast iron in the 
main foundation and crank-bearing frames and in the stan- 
dards for supporting the cylinders. By this means a great 
saving in weight has been effected. Lach set of engines 
has one high-pressure cylinder, 55 in., and two low-pres- 
sure cylinders, 77 in. in diameter, with a stroke of 4 ft. 
The surface condensers, as also the air pumps and hot- 
wells, are made of gun-metal, and the condensers are con- 
structed so as to be worked as common jet condensers if 
required. The Imperieuse was taken out on Friday. Two 
runs were made at eight knots, the power being 825, two 
runs at nine knots and 1453 indicated horse-power, and 
then a four hours’ trial took place at ten knots with the 
following results: Steam, 61 lb. ; vacuum, 2%} in. ; revo- 
lutions, 48; and indicated horse-power, 1582; the con- 
sumption of coal being only 1.92 lb. per horse-power per 
hour, 


Bath.—The Bath Town Council on Tuesday agreed 
unanimously to a scheme for further developing the 
mineral water baths of Bath at a cost of 20,000/. New 
buildings will be erected with all the Continental systems 
of thermal treatment. 





Russian SHIPBUILDING.—To encourage Russian ship- 
building, the authorities at St. Petersburg are said to have 
under consideration a scheme for imposing customs 
duties on vessels built abroad to the order of Russian sub- 
jects. Iron vessels of 500 tons and under will pay on 
entering a Russian port 10 roubles per ton, and above 
500 tons, 5 roubles per ton. Vessels built of iron and wood 
will pay + roubles per ton. 


ENGINEERING Society, KiNn«’s CoLitEGE, LonNpon.— 
At a general meeting held on Tuesday, October 20, the 
President in the chair, Mr. Archer read a paper on “ Bell 
Founding.” Beginning his remarks with a description of 
the various alloys used in the casting, with a short history 
of the experiments which ultimately l:d to the result of 
the compound Cug Sn being found theoretically correct, 
he then proceeded to show with the use of diagrams, how 
to draw the section, or sweep, as it is technically termed, 
of the bell, correctly, with a few remarks on the difference 
of the English and foreign plans. The subject of actual 
founding was then discussed, the older and newer methods 
being each fully described. After dealing with the method 
of casting a bell to produce a given note, and the ratio 
that the weight holds to the diameter, the paper concluded 
with directions as to the most suitable weight for a given 
note, stating that the greatest mistake that could be com- 
mitted was procuring a thin bell, which, although cheaper, 
was sure to give dissatisfaction in quality of tone, 





CANADIAN Paciric RatLway.—The annual meeting of 
the Canadian Pacific Railway Company was held at Mont- 
real, June 15. The report showed that of 65,000,000 dols. 
of stock, 40,000,000 dols. were held in England, 15,000,000 
dols. in Canada, and 10,000,000 dols. in the United States. 
The track will be completed by the end of September, 
there being only 203 miles in British Columbia yet to 
finish. At the beginning of next spring the company 
will have 4000 miles of line in operation, with adequate 
terminal facilities. The floating indebtedness amounts 
to 6,895,401 dols., of which about 4,702,000 dols. has been 
created during the year by the purchase of rolling stock 
and the providing of elevating and terminal facilities, and 
onthese a further expenditure of 5,045,000 dols. is to 
made. This will be provided for out of the sale of 
15,000,000 dols. of bonds. The balance will suffice to 
complete the work in accordance with the terms of the 
contract, and the assets of the company will then ex- 
ceed the liabilities by 110,000,000 dols., estimating the 
value of its land grant at 2 dols. per acre, When the line 
is completed and worked throughout, the fixed charges 
will amount to 3,000,000 dols. annually. Last year the 
net earnings amounted to 1,191,900 dols. ; and the first 
four months of this year showed an increase over the same 
period of last year by 992,104 dols. ; and it is expected 
that there will be a net profit this year of 2,500,000 dols. 
In the year following the completion of the line a gross 
traffic of 12,000,000 dols. is expected, and a net revenue of 
3,500,000 dols., or more than 500,000 dols, over all fixed 
charges, The report was adopted, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzp sy W, LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ———— Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E,C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent onany of the grow mentioned in the Act. 


STEAM ENGINES. 


10,724. H. J. Haddan, London. (A. Zalm, Holland). 
Regulating Apparatus or Valve Gear for Steam 
Engines. (6d. 12 Figs.) July 29, 1884.—A separate valve and 
valve box is provided for each inlet and each outlet of steam, and 
each valve is controlled separately. The two independent admis- 
sion valves are regulated by separate governors of the type de- 
scribed in Specification 3420 of 1884. The two admission valves 
are operated by cams on the ends of a shaft operated from the 
crankshaft, The projection on the valve spindle bearing on the 
cam surface is forced off the cam surface as it is raised by a block 
adjusted by the governors, and the valve returns to its normal 
position and cuts off the steam. (Sealed October 2, 1835). 


11,352. J. E. Holloway, London. Transmitting 
Motive Power in Steam and other Motors and 
Machinery. (6d. 2 Figs.) August 16, 1884.—A disc or wheel 
is fixed on the engine shaft, and is provided at its circumference 
with tangential or radial rods or bars pulling in either direction, 
and which are jointed to it and to the rim of the flywheel or other 
driving pulley, which is loose on the shaft, but runs between 


collars. (Sealed September 11, 1885). 
11,512. E. F. Piers, London, Slide Valves and 
Valve Chests for Steam Engines. [6d. 5 Figs.) August 


21, 1884.—The slide valve is made in two parts, forced respectively 
against the cylinder valve face and against the valve chest cover, 
by the pressure of the steam. The part forced against the 
cylinder valve face has a central exhaust opening into which fits 
a hollow projection on the other part, and also two projecting 
parts fitting tightly in openings in the other part. The valve is 
perfectly balanced by means of passages leading through the valve 
and recesses in the valve chest covers. (Accepted August 14, 1885). 


11,609. E. F. Piers, London. Governing Marine 
Engines. (4d. 2 Figs.) August 25, 1884,—The object is to re- 
duce the “ racing” of marine engines due to fluctuating resistance 
to which the screw propeller is subject. Communication may be 
established between both ends of the steam engine cylinder by 
means of pipes and valves actuated by a governor in such a 
manner that when the speed of the engine rises above a certain 
maximum, the steam is caused to pass from one end of the cy- 
linder to the other. (Sealed October 13, 1885). 


12,637. J. Beveridge, Barrow in-Furness. Dis- 
tributing Valves of Fluid Pressure Engines. (6d. 
2 Figs.) September 20, 1884.—A spurwheel, carrying a pin, 
which is connected to the slide valve, engages in another spur- 
wheel fast on the crankshaft. By moving the frame bracket of the 
spurwheels about the crankshaft the engine will be reversed. 
(Accepted September 1, 1885). 


12,733. W.M. Musgrave and J. Prestwich, Bolton. 
Pistons and Cylinders. (6d. 4 Figs.) September 24, 1884. 
—Oil is passed, from lubricators along holes, drilled through the 
cylinder, and into grooves cut in the inner surface of the cylinder. 
To clean the grooves and holes, steam from the cylinder is allowed 
to pass through the pipes and grooves. (Sealed September 25, 1885). 


13,769. P. W, Williams, Thames Ditton, Surrey. Im- 
provements in Engines to Work with Steam and 
other Fluids. [1s. 14 Figs.) October 17, 1884.--These 
improvements apply especially to simple and compound engines in 
which the impulse is given in one direction only. The figure 
shows a section of a single-cylinder engine. ais the cylinder, } 
the piston, c is the tubular piston rod, which envelopes d@ the 
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piston valve. Above the cylinder is a cavity f forming the 
steam chest. The piston valve is actuated by the rocking 
motion of the connecting-rod and levers i, i', 72, arranged to 
increase the stroke of the valve. The annular cavity d3 between 
two ports d', d2 of the piston-rod, is in constant communication 
by means of the port c! with the upper end of the cylinder. The 
port c? passes through the packing rings at some part of the 
stroke. When the piston valve, moving upwards, reaches its 





mid position in the tubular rod, the annular space d3 commences 
to overlap the upper port c? and places the latter in communi- 
cation with the space above the piston b by way of the lower 
ports c). This overlapping takes place when the piston is near 
the upper end of the cylinder, and the steam then enters the 
cylinder and forces the piston down, When the piston has 
travelled so far that the upper port passes into the end of the 
cylinder the steam supply is cut off. The ports leading to the 
lower end of the cylinder are covered and uncovered by the lower 
port d! of the _ valve. These ports are uncovered when the 
piston is at the lower end of its stroke, and then the annular 
cavity d3 connects the upper end of the cylinder with the lower, 
thus releasing the steam. (Accepted August 28, 1885). 


12,899. J.C.Chapman, London. Slide Valves, &c. 
(6d. 5 Figs.) September 27, 1884.—Two flat slide valves con- 
nected together and formed with ports move over corresponding 
faces on the cylinder cover, and serve respectively for the admis- 
sion and exhaust. The valves are actuated by two cams fixed on 
a shaft geared with the main shaft, these cams giving a constant 
lead, and by cams on a tube free to turn one-third of a revolution 
on the shaft so as to vary the expansion. Two mitre wheels on 
the governor spindle have respectively right and left-hand spiral 
grooves working on a corresponding screw on the spindle, and gear 
respectively with wheels mounted on the shaft and on the tube. 
(Sealed September 22, 1885). 


13,609. E. Holt, Radcliffe, Manchester. Air or Gas 
Compressing Engines. [6d. 7 Figs.) October 15, 1884.— 
This invention relates to the air inlet valves of pumps used for 
compressing air or gases, and to a means of connecting them to- 
gether, in such a manner, that, as one opens, the other closes, and 
vice versa. (Accepted August 18, 1885). 


13,972. E. H. Birley, Barnsley, York. Valves for 
Cylinders of Air-Compressing or Blowing es. 
(6d. 4 Figs.) October 22, 1884.—The valves are arranged in such 
a manner that the least possible clearance space is obtained at the 
cylinder ends, with the least possible rise of the valves, whereby 
also the noise and jarring common to such valves is obviated. 
(Accepted August 18, 1885). 


13,975. J. H. Chapman, J. A. Fisher, and A. H. 
Chapman, London. Packing for Stuffing-Boxes. [6d. 
6 Figs.) October 22, 1884.—The packing consists essentially in 
the employment, in combination, of cane, as a core, and asbestos or 
Po gets oe material, as a wearing surface. (Accepted August 

‘ 5). 


14,107. D. Joy, London. Valve Mechanism for Three- 
Cylinder Engines. [4d. 7 Figs.) October 25, 1884.—This 
invention has for its object the simplification of the valve motions 
of three-cylinder engines, and consists in combining the motions 
of the valves of two of the cylinders so as to obtain therefrom as 
a resultant a suitable motion for the third valve. (Accepted 
August 21, 1885). 

14,168. J. Parker, Hull. Single-Acting Steam 
Engines. (6d. 2 Figs.) October 27, 1884.—The piston d has 
two valves c, lifted alternately by lugs b' on the connecting-rod end. 
Steam is admitted by the port e, through the valve c, to the upper 























side of the piston ; h is the port for the exhaust passage. The cut- 
off of the steam during admission or movement of the piston down- 
wards is regulated by the position of the upper edge of the valve j 
moved by the spindle k. (Accepted September 18, 1885). 


14,294. D. Joy,London. Steam and Fluid Pressure 
ines. (6d. 2 Figs.) October 29, 1884.—This invention, 
which has for its object the simplification of the valve motions of 
engines having two or more cylinders, is especially suited for 
marine engines, and consists in obtaining the motion for the 
valves from the combination of the motions of the air-pump levers, 
In two-cylinder engines the motion for the valve of each cylinder 
is taken partly from the air-pump levers of each cylinder, thus 
obtaining a desired resultant motion for actuating the valves. In 
three-cylinder engines the motions of the lever of each two cy- 
linders is combined to actuate the valve of the third remaining 
cylinder. (Accepted August 28, 1885). 


14,330. J. Smalley, Liverpool. Improvements in 
Pistons. [éd. 2 Figed ” October 30, 1884-—"The object is to 
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reduce the friction produced by the constant and often excessive 
pressure of the various kinds of metal springs now used for ex- 





panding the packing rings and making a steam-tight piston. The 
piston b is made with a central projecting flange c, and fitted at 
each end with a junk ring d di; e and e! are packing rings. 
Fluid will enter the spaces / h! through the holes g g! alternately, 
and press the packing rings e e!, owing to their form, both against 
the sides of the cylinder and the flange c, thus preventing the 
P ge of the actuating fluid from one side of the piston to the 
other, (Accepted August 18, 1885). 


14,355. T.R. H. Fisher, Greenwich, and C. A. Du- 
vall. Guildford, Kent. Governing Engines. (6d. 
2 Figs.] October 30, 1884.—The governor arms act by means of 
toothed segments upon a rack placed within a hollow spindle, and 
a spring bears against a shoulder on the rack. By adjusting a 
thumbscrew, and thuschanging the pressure of the spring, the 
speed at which the governor comes into action may be varied 
at will. (Accepted August 28, 1885). 


14,439, J. T. Davies, Blaen-y-roe, St. Asaph, Flint. 
Compound Steam Engines and Compressed Air En- 
gines. (6d. 8 Figs.) October 31, 1884.—Before the steam 
enters the low-pressure cylinder in a compound engine, it is allowed 
by the operation of a valve to enter into a receiver. The exhaust 
steam remaining in the cylinder escapes into the air and the 
next charge of high-pressure steam operates without the back 
pressure of the exhaust steam. The exhaust side of both pistons 
may be connected with condensers. (Accepted August 25, 1885). 


14,577. G. Fletcher, Derby. (J. H. Man, Denver, U.S.A. 
Automatic Cut-Off Valves. [6d. 9 Figs.) November 4, 
1884.—The object is to effect automatic and instantaneous cut-offs 
by means of a differential pressure acting on the valve. When a 
valve of the differential double-beat design is employed, a diaphragm 
separates the slide case proper from the passages that lead to the 
cylinder. (Accepted August 28, 1885). 

14,714. S. Robinson, West Bromwich, Stafford. En- 
gines Actuated by Steam, Air, or Gas. [10d. 12 Figs.] 
November 7, 1884.—Letters patent were granted to applicant for 
engines in which a cylinder moves endways, and in the opposite 
direction to the movement of the piston within it. The object of 
the present invention is to extend the application of this principle 
to compound engines which, preferably, may also worked as 
high-pressure engines. Fig. 1 is a section on the line z z of Fig. 2. 
The cylinder A' closed with lids O O is capable of moving as 
a piston within the cylinder A. F are piston-rods connected 
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with the crosshead. The piston-rod E!, whose piston is ar- 
ranged within the cylinder A’, is connected to a crosshead 
which again is connected to the back of the cylinder A and moves 
exactly therewith. K! acts as a valve chest to the cylinder Al, 
Lis a slide valve having a port L! in its underface. A steam pipe 
is connected with the steam chest J! and the steam jacket K K'. 
When the engine works compound, the exhaust from the cylinder 
Al expands into the cylinders A and is exhausted through the 
pipe 6! into the atmosphere or condenser. If the engine works 
high pressure, steam is admitted to both cylinders simultaneously. 
(Accepted September 11, 1885). 

14,783. R. Wyllie, Hartlepool. Valve Motions for 
Steam Engines, (6d. 10 Figs.}] November 10, 1884.—This 
invention is especially suitable for screw propeller engines of the 
inverted cylinder type having the distribution valves at the side of 
the cylinders over the condenser. To the valve rod 11 is connected 
the arm 12 of a lever having another arm 13. The eccentric 15 is 
fixed upon the shaft 14, and the eccentric rod 16 is connected to 
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the arm 13 by a short link 17, which compensates the inequalities 
which would otherwise be produced in the action of the valve at 
the opposite end of the stroke. The rod 16 is suspended by a link 
18 from the outer end of a controlling lever 19, which is moved by 
a suitable gear for reversing the engine or cutting off steam at an 
earlier or later part of the stroke, as desired. (Accepted August 
25, 1885). 

15,004. J. Qualter and E. Hall, Barnsley, York. 
Construction of Metallic Pistons. (6d. 6 Figs.] November 
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14, 1884.—The packing rings of this piston can be adjusted with 
out removing the junk ring or the cover of the piston proper 





ENGINEERING. 








A split ring A of steel is arranged in a suitable groove B 
in the body of the piston E, and bosses D carrying laminated 
svrings E, pressing against the wedge-shaped packing rings, are 
fitted over it at intervals. To expand these springs E, and so act 
on the packing rings, the ends of the ring A are bevelled, a wedge 
G being inserted, moving on a bolt Hin the box I. To adjust the 
packing rings N, N!, O, the guard cap K is removed when the lock- 
nutted bolt H canbe reached by a spanner, and the wedge G raised 
or lowered, expanding or contracting the split ring A, and acting 
on the springs operating the packing rings. (Accepted September 1, 
1885). 


15,541. A. Albutt, London. (Wirth and_Co., Frankfort- 
on-the- Main). P for Steam Engines. (2d.] 
November 25, 1884.—To render sisal hemp, aloe, and similar 
fibrous substances applicable for packing, they are thoroughly 
washed or soaked in a wash, consisting of equal parts of soap and 
(Accepted August 21, 1885). 


15,780. E. Wright, Worcester, U.S.A. Governors. 
[6@. 9 Figs.] December 1, 1884.—The valve C is formed with open 
ends and sides and with bars c for closing the ports 6. The outer 
end of the valvespindle E is furnished with suitable connection 
for receiving motion from the actuating ball mechanism. The 

ressure of steam tends to force the spindle E as a wedge into its 
earings and a screw F serves to force it back. By means of this 


mineral oil. 





screw the spindle can be adjusted toturn freely while maintaining 
a steam-tight joint within its bearing, The swinging outward of 
the balls G depresses the rod I', which moves the arm f and 
spindle E and effects oscillative action of the valve C, so that the 
bars ¢ close the ports } to a greater or lessextent. (Accepted Sep- 
tember 1, 1885). 


16,152. Harrison, Manchester. Locomotives’ 
Tramway, and other Road Engines. (6d. 3 Figs.) 
December 9, 1884.—The engine is worked on the compound prin- 
ciple, two pairs of cylinders being employed, one high and one low 
pressure cylinder on each side of the engine. The two pairs of 
pistons are connected to separate cranks at right angles to each 
other, and each pair of pistons work simultaneously and together 
by ing the used steam, say from the forward motion of the 
smaller to the backward motion of the larger piston, or vice versa, 
and exhausting therce into the chimney. There is less strain on 
the crank axle, and unequal strains on the rods and other work- 
ing parts are reduced to a minimum; there is less wear and tear 
in the working parts, at the same time the motion is more uniform. 
(Accepted August 18, 1885). 


795. J.H. Johnson, London. (7. M. Feil, Brooklyn, 
U.S.A.) Relief Valve for Steam Engine Cylinders. 
[6d. 5 Figs.) January 20, 1885.—A valve is held to its seat 
by the pressure of an adjustable spring, and is connected by 
pave to the end of the cylinder, the seat of the valve being 

elow the opening into the cylinder. After the slide valve of the 
engine has closed the exhaust, the compression of the confined 
steam and water, due to the further movement of the piston to the 
end of its stroke, forcing out a portion of the water in the passages 
through the relief valve, the passages being preferably constructed 
with enlargements so as to contain a body of water between the 
end of the cylinder and the valve. The pressure of the spring is 
so adjusted, that the valve is lifted slightly at each stroke of the 
piston. A single relief valve may be connected by passages con- 
taining cheek valves to both ends of the cylinder, or two separate 
relief valves may be employed. (Sealed October 13, 1885). 


4581. E.G. Colton, London. (G. Schuhmann, New York, 
U.S.A.) Slide Valves of Steam es. [6d. 4 Figs.) 
April 14, 1885.—The cylinder has ports at the end by which com- 
rounication is formed alternately between the cylinder and valve 
chest, which forms an exhaust chamber. The slide valve forms in 
reality a reciprocating steam chest contained in an exhaust cham- 
ber. (Accepted August 25, 1885). 


9395. H. H. Lake, London. (R. Cox, Plainfeld, New 
Jersey, U.S.A.) ———_ Steam En, es. [4d. 4 Figs.) 
June 9, 1885.--The applicant claims the combination with a high- 
pressure cylinder and a low-pressure cylinder of a receiver, into 
which the steam from the high-pressure cylinder exhausts, and 
which communicates with the steam chest of the low-pressure 
cylinder, and valves for simultaneously cutting off the steam from 
the high-pressure cylinder and allowing the steam in the said re- 
ceiver to expand against the piston in the low-pressure cylinder. 
(Accepted September 11, 1835). 


7641. G. S. Strong, Philadelphia, U.S.A. Improve- 
ments in Steam Engines. [(d. 16 Figs.) June 23, 1885.— 
These improvements relate to the arrangement of the valve motion 
and are particularly applicable to locomotives. The whole valve 
gear lies above the connecting-rod, a feature especially desirable 
in locomotives to avoid any possible obstructions along the track 
striking operating parts. (Accepted August 21, 1885). 


GAS ENGINES. 


13,766. T. Parker, Wolverhampton, Stafford. Gas 
Engines. (6d. & Five.) October 17, 1884.—The engine is pro- 
vided with three cylinders having pistons connected to the same 
crosshead; one is the working cylinder formed with a space 
beyond the piston’s stroke, constituting a combustion chamber; 
the second is an air cylinder, the third a gas cylinder. Air and 
yas are forced from the latter cylinders into the working cy- 
Jinder and then acted upon in the usual manner. (Accepted 
September 8, 1885). 


13,935. 8S. Lawson, New York, U.S.A. Gas Engines. 
(10d. 17 Figs.] October 21, 1884.—-At one side of the engine there 
is a valve case and port leading to the oscillating valve K within the 
case L. An air inlet / supplied with cock m is provided, and the 
pipe n supplies the gas, the quantity being regulated by cock n, 
and the valve o is opened automatically at the proper time to allow 
the gas to pass by the passage & tothe air-pipeh. The port 9, 
leading into the cylinder, is closed by the oscillating valve K which 
opens, momentarily, simultaneously with or slightly before the valve 
0, 80 that the piston rising may draw in both air and gas, the pre- 
portion being regulated by the cocks. The gear wheels p and q 
are used to give the valve the desired movement. The pin 15 is 





carried round by the wheel q, and gives to the valve an accelerated 


and retarded rocking motion, keeping the valve open the proper 
time for the air and gas to be drawn in, and for the flame open- 
ing to be closed rapidly as soon as the flame is drawn in, Thecam 
18, that acts upon the rods, serves to open the valve 0, and the cam 





20 acts upon the rod and by the lever ¢' opens the exhaust valve 
u shown by dotted lines. 33 are oil cells provided for lubricating 
the piston G. If the engine is to be used as a pumping engine, 
the water is forced through the space D in the water jacket C about 
the cylinder B. (Accepted September 8, 1885). 


14,311. S. Griffin, Bath. Gas Engines. [6d. 5 Figs.) 
October 29, 1884.—In the valve face, against which the igniting 
valve works, is formed a small cavity which is in connection with 
the interior of the cylinder. By the action of the — a combus- 
tible but non-explosive compound is drawn into this cavity direct 
from the gas valve and through the igniting valve. This is 
ignited by a small jet burning in the igniting valve, air being 
drawn in to support the combustion, when co ication ,with 
the atmosphere has been cut off, (Accepted August 25, 1885). 


14,341, T. Browett, Salford. Gas Motor Engines. 
(Sd. 17 Figs.) October 30, 1884.—Two cylinders are employed’ 
called the ignition or working cylinder and the charge cylinder 
connected to the same crankshaft. The cranks are set at such an 
angle that the piston of the charge cylinder performs the latter 

rtion of its inward stroke while the piston of theignition cylinder 
is performing about the first one-third of its outward stroke. The 
piston of the charge cylinder during its outward stroke draws in a 
charge of combustible mixture of air and gas, and compresses the 
charge during about two-thirds of the inward stroke, when a 
transfer valve permits communication between both cylinders, the 
charge being then discharged to the ignition cylinder ; communi- 
cation between the cylinder is then cut off and the mixture 
ignited. The communication is immediately after ignition re- 














opened, and the ignited mixture acts upon both pistons until the 
piston of the ignition cylinder has reached the end of its stroke, 
when an exhaust valve opens. On the return stroke the products 
of combustion are expelled, and then a fresh charge is again drawn 
into the charge cylinder. An explosion is thus obtained for every 
two revolutions. In this arrangement the volume of the gases 
rapidly increases while the temperature is highest, and the loss of 
heat by radiation is much lessened. 1 is the charge cylinder pro- 
vided with piston 2 ; 3 isthe ignition cylinder, and 4its piston ; 5is 
the transfer valve ; 13is the gas and air inlet, 17 is the exhaust valve 
operated by a lever 18, which is actuated by a cam 19 mounted 
upon the shaft 16. The governor 32 operates a lever 35, carrying a 
stepped falling piece 36, which actuates the gas inlet lever 14. 
(Accepted August 28, 1885). 

14,512. E. R. Prentice, Suffolk, and H. N. Prentice, 
Bristol. Apparatus for Igniting Gas Engine Charges 
at Starting. [6d. 1 Fig.) 








consists of a cylindrical vessel, communicating with the charge | 


space of the gas engine cylinder, and provided with a deep piston. 
The piston is caused to advance until it closes the port to the 
cylinder, but opens a port to the external air to relieve excess of 
pressure. The piston is advanced still further, and when it passes 
a third port an external flame ignites the mixture under the pis- 
ton. The piston is propelled still further until it uncovers the 
port tothe cylinder, and the flame, passing through this port, 
ignites the charge in the cylinder. (Accepted August 28, 1885). 
14,765. J. McGillivray, Glasgow. Gas Engines. 
(6d. 2 Figs.) November 8, 1884.—The charge of combustible as 
is supplied, ignited and exhausted through a piston valve. To 
effect a rapid closing of the ignition port a groove and pin 
arrangement is made use of. (Accepted August 21, 1885). 


8583. 0. T. Newton, mont, Cheshire. Gas 
Motor Engines. (6d. 9 Figs.) July 15, 1885.—Between the 
working cylinder and the combustion chamber is arranged a 
division, in which is provided a port communicating with the two, 
and fitted with a suitable valve. By means of other valves the 
combustion chamber is put into communication with the com- 
pressing pump and an ejector, provided for withdrawing the 
results of combustion and for extinguishing any ignited material 
remaining in the compartment. The valves are actuated by cams 
ona single camshaft. The igniting and exhaust valves communi- 
cate only with the working cylinder. (Accepted August 18, 1885), 
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November 3, 1884.—The apparatus | Pipe arranged at that level, 


[Ocr. 30, 188s, 


ROTARY ENGINES, TURBINES, &c, 


13,573. J.S. Fairfax, London. Rot an i. 
procating Engines. (6d. 11 Figs.) October tan raat 
invention relates to engines driven by water, steam, air, vases. &e 
The pistons B, which consist of wings or leaves like two plat 8 of , 
butt hinge, revolve independently of each other within the eylin- 
der A. Each piston carries at its extremity a cranked arm and 
pin C, the latter engages with and revolves a dise D slotted across 
the centre of its axis and mounted upon a shaft parallel with the 
axial line of the cylinder. The pistons will occupy positions vary- 
ing ditferentially according to the position of the slot and the 
eccentricity of the crank-pins within the slot. When the one 
piston has but little movement, the other is moving at its greatest 
velocity, and when the motive agent is introduced one piston 








will act as an abutment for the other, although both move in the 
same direction. For the purpose of regulating the admission of 
the actuating fluid, valves P are used, connected by rod N and 
fork M to eccentric G. When the eccentric is inclined from the 
perpendicular it will have a cam motion capable of working a 
valve to and fro. To alter its angularity a sleeve H having a 
longitudinal motion is used and moved by a toothed wheel J 
worked by hand or by a governor suitably connected. For steam 
engines the pistons are made in the form of asector of a circle, but 
for gas engines the two faces are brought together, leaving space 
available for receiving the gas. Means may readily be applied for 
drawing in and compressing air and gas. (Accepted August 28, 1335). 


14,262. A. M. Clark, London. (4. Dumont, Paris). 
Wind Motors, [10d. 23 Figs.) October 28, 1384.—The prin- 
cipal advantages claimed for this motor consists (1) in the form of 
the vanes, and the mechanism whereby it is enabled to adjust 
itself automatically to the direction of the wind in a slight breeze 
of from 14 to 2 metres per second velocity, and of producing an 
impelling power when exposed to a slight wind of from 2 to 2} 
metres velocity only ; (2) in the capability of moderating its speed 
in aself-acting manner, enabling it to work without risk in th 
most violent tempests ; (3) in lubricating arrangements, the 
supply of which needs replenishing from five to six times in 
the yearonly. (Accepted September 8, 1385). 


1 . W. E. Rich, London. Turbines. [si/. 5 Fi). | 
October 29, 1884.—The effective dimensions of the inlet to and 
outlet from the wheel are simultaneously varied. (Accepted 
August 21, 1885). 

8773. J.T. Howson, Sheffield. Steam Wheels. [1//. 
5 Figs.) July 21, 1885.— An inclosed wheel is supplied with pockets 
in its periphery, and is secured upon an axle, being finished up 
perfectly true and carefully balanced. (Accepted August 25, 1355). 


MISCELLANEOUS, 


13,438. W. Richards, Bristol. Lubricator for Con. 
d Steam Engines. (2d.) October 11, 1ss4.—The 
lubricator is worked by the action of the vacuum in the condenser 
upon a valve, drawing the oil into the cylinder. (Accepted Septem- 


ber 4, 1885). 
13,753. , Glasgow. Apparatus for Heat- 
and Cooling Fluids. (4d. 4 Fys.] October 17, 1s84.— 
A series of tubes arranged within a casing have their ends ex- 
panded into the inner plates of boxes forming the ends of the 
casing. Within each tube is fitted an inner tube whose ends ter- 
minate in the outer plates of the end boxes, but within the end 
covers of the apparatus. Steam passes to the annular space be- 
tween the tubes and is cooled by water in the inner tubes and in 
the casing. (Sealed October 9, 1385). 


2675. L. A. Groth, London, (Ff. F. Alinquist, Stockholm) 
Speed Indicator for Marine and other Engines. 
(6d. 4 Figs.) October 25, 1884.—This instrument is constructed 
upon the cataract principle in which a closed air vessel is con- 
nected by atube at the bottom to a pump containing liquid which 
it presses into the air vessel while another tube conveys it back to 
the pump. Asthe speed of the pump is increased the liquid will 
rise, compress the air, and act upon indicators fixed in any suit- 
able position. (Accepted Auyust 21, 1885). 


14,935. H.C. Walker and R. Carey, London. Water 
Pressure Engines. (6d. 2 Figs.) November 12, 1384.—This 
engine resembles an ordinary steam engine in which no lead is 
given to the valve, the cut-off taking place at the end of the stroke. 
Communicating with each end of the cylinder is arranged a valve 
opening inwards towards the cylinder, the outer side communi- 
cating with asupply of water, The cylinder behind the piston is 
thus always kept full of water, for if the supply be cut off at any 
part of the stroke, the inertia of the flywheel will carry the piston 
through the remainder of the stroke, the space behind it becoming 
filled with water. A governor may then be conveniently arranged. 
(Accepted August 28, 1885). 


15,085. O. M. Row, Liverpool. Apparatus for Con- 
Steam from Salt Water or Impure Water by 
Evaporation and Condensation. (6d. 3 Figs.) Novem- 
ber 17, 1884.—This apparatus is especially designed so as not to be 
liable to derangement through the want of skill on the part of the 
operator. An automatic feed apparatus is provided, so arranged 
that when the overflow of the condensing water running into the 


8S. Smillie. 


| boiler has risen to a given level, the water flows into an overflow 


(Accepted August 18, 1885). 


2422. J. B. Edmiston, Liverpool. Condensers. (6. 
3 Figs.] February 23, 1885,--A cylindrical cast-iron casing 1s 
titted at each end with covers, and has inlet and outlet openings 
for the water. Duplex or double-walled compartments are in- 
serted in the casing, and are superposed and connected together 
so as to allow of a continuous flow of the steam through them. 
The walls of the compartments may be corrugated. (Accepted 
August 14, 1885). 


7634. A. W.L. Reddie, London. (7. Gannon and G. A. 
Daudt, Jersey, N.J., U.S.A.) Surface Condensers. 

(6d. 9 Figs.) June 23, 1885.—A casing is provided at one end 
with a head containing inlet and outlet chambers, and with a series 
of U-shaped tubes, or tubes composed each of two straight mem- 
bers united by a return connection, the tubes being connected 
together in groups by multiple connections at both ends, one of 
the multiple connections of each group connecting its several 
tubes at one end with the inlet chamber, and the other with the 
outlet. (Sealed October 13, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may te 
consulted, gratis, at the offices of ENGINSBRING, 35 and 36, Bedford- 
street, Strand. 
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THE LIFE OF INOANDESCENOE 
LAMPS. 
(Concluded from page 394.) 

Havine thus explained the preliminary work, we 
now come to the tests of duration, the real object of 
investigation. These were conducted in a room in 
the exhibition buildings. No one was allowed to 
enter this room except in company with one of the 
Committee, but the representatives of the manufac- 
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ENGINEERING. 


open at the back, the escape of light being deadened 
by reflectors on the blackened wall of the room and 
screened from the photometer dise by curtains 
above and below (Fig. 5). One of the lamp leads 
passed from the upper main down through a slot in 
the upper shelf, into the box to the socket. The 
other passed through the opening in the lower part 
of the box to a binding post of the lower shelf. To 
this binding post was also connected one end of an 
adjustable German silver resistance, the other end 


with the photometer in the centre, is shown in 
Fig. 6. 

The current was furnished by an Edison T 
dynamo worked by a Porter-Allen engine. The 


potential was controlled by a Weston automatic 
regulator, which kept it with about a volt on either 
side of the normal. Three Edison bridge indicators 
were in use in different parts of the circuit. 

The general method of daily work was as follows : 
The forenoon 


was devoted to calibration of the 
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turers were invited to be present. Each evening 
the door was locked and sealed, while every half- 
hour a watchman looked in through a pane of glass 
to note if any of the lamps had become extinguished. 
Two assistants also slept in adjoining rooms. The 
lamps were arranged in acircle of 100 in. diameter, 
the centre being occupied by the slit of the Methven 
burner of the photometer. The circle contained 


boxes for 71 lamps, each box being 8 in. deep (Fig. 5). 
The lamp sockets were screwed to brass ruffles on 
Each box had doors, but was 


the 100-in. curve. 





being soldered to the lower main. The reels were 
of different sizes, the largest being about 12 in. 
square and 2in. wide. Cotton insulated wire was 
used, the size varying from 22 to 26 American 
gauge. The use of this coil was to reduce the dif- 
ference of potential at the terminals of the lamp to 
the required amount. All lamps being on the same 
mains, and yet requiring different electromotive 
forces varying from 50 to 100, it was necessary to 
use extra resistance arranged in series with most of 
them. The general arrangement of the room, 
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potential galvanometer, to adjustments of potential 
of the lamps, by means of the German silver resist- 
ances, and to the calculation and recording of the 





previous day’s work. The photometrical measure- 
ments were made in theafternoon. Three persons 





took part in each observation. The lamp was first 
put into circuit with the current galvanometer by 
disconnecting the lower leading wire of the lamp 
from the binding screw and connecting it to one of 
the leads of the current galvanometer by a connec- 
tion, to which was also fastened one of the potential 
galvanometer leads, the other being on the upper 
main. The tangent galvanometer and its leads 
were thus in circuit with the lamp, but as the resist- 
ance of both was less than a tenth of an ohm, the 
increased resistance of the circuit was not more 
than ;4, of the lowest resistance lamp tested. 
After the connections were completed ten photome- 
tric measurements were made, and the mean taken 
as the candle-power. Two observers read the 
galvanometers, a double reading of the potential 
galvanometer being made with the currents in each 
direction. Each observation was, therefore, the 
average of ten photometric, four potential, and two 
current readings. The observations were first made 
with the potential under control of the auto- 
matic regulator, but it was soon found necessary to 
depend on hand regulation during measurements. 
Having now described the method in which the 
investigation was conducted, we come to the results. 
These are classed under two heads: (1), efficiency ; 
(2), duration. The former are given in Table I. 


the 
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Taste I.—AVERAGE Resvutts or Erricrency Test or 





INCANDESCENCE LAMPs. 


Candles per Electric 























| = } Volts. | Candles. 2 3 nce ner | 
= i. sche einen: BS fd 
m | | | £3 oO 
Name. | e |] . Be 4 : | | a g : a Name 
te ;| B | gs | d| 68 | 83 g 3 $ : 
ee 3 3 > | = . | s2 3 5 8.3 3 = 8 
le/#]s | 8 | § | 8 | a8 | Fs] 2 3 = 
| 5 a 2 k aa 5 = 4 
Cttc2e ee. Se |S! a &@| 2 | & 5 
Edison 31 | 96.9 97.57 -7065 | 15.47 19.24 4.459 247.5 169.2 210.4 | Edison, 
Stanley --| 14 | 96 96.56 554 |} 13.59 | 16.3 4.04 345.1 | 189.1 226.3 Stanley. 
= i << an 44 43.98 | 1.053 13.42 | 16.44 3.544 81.1 216.1 264.8 ” 
Woodhouseand Raw-| 11 55 55.53 | 1.006 | 15.64 | 18.68 | 3.605 | 117.3 209.0 249.6 Woodhouse and 
ee ee } | Rawson. 
> ~ | 10 50* 55 1.178 18.30 22.13 8.56 100.2 210.8 254.9 9 
White .. ue 50 49.99 | 1.017 | 12.44 15.05 4.05 t 182.6 220.9 White. 
Weston -| 24 | 110.5 | 111.42 530 | 16.43 18.07 3.713 407.9 209.8 230.7 Weston. 
a << ‘| 10 | 70 | 70.4 .968 | | 15.18 | 16.85 | 4.51 150 166.3 184.6 Py 
| | 


* The reason why these lamps were tried above the maker's limit is given above. 


t A mistake was made in the measurement and the reading rejected. 


It is unfortunate that two of these lamps are 
unknown in England, while of the remainder, the 
Woodhouse and Rawson lamp is the only one which 
hasa great sale, as the Edison and Swan Company 


do not push the American manufacture here, re- | 
stricting themselves mainly tothe Swan lamp. The | 


column of greatest interest in the Table is the last, 
which gives the horizontal candles per electrical 
horse-power. Of course this lacks the scientific 
value 
the reader to form a better comparison between the 


claims made by the various manufacturers and the | 


results actually attained by the apparatus. The 
order of merit is, Stanley (2nd lot), Woodhouse and 
Rawson, Weston (1st lot), Stanley (2nd lot), White, 
Edison, Weston. It is no surprise to find Edison 
so near the bottom of the list, for it was never 


denied that the bamboo fibre lamp took a good deal | 


of current, while the Woodhouse and Rawson 
should also be near the top if it is to realise the 
high efficiency which is supposed to be its chief ad- 
vantage. It is publicly claimed for it that it gives 
the light of a standard candle for every 2} watts 
of energy it absorbs, that is, that an electrical horse- 
power will supply 331.5 candle-power. These trials, 
however, only show 254.9, and that when the lamp 
is raised above its nominal power. The second 
set of Woodhouse and Rawson lamps were pro- 
cured, because the duration test of the first set was 
unsatisfactory on account of the lamps being con- 
nected two in series. The Weston lamps were also 
sent in at two different times, the first set proving 
utterly bad when under regular work. In regard 
to these Mr. Weston wrote, ‘‘You have been sup- 
plied with a singularly bad lot of lamps, the defect 
being due to imperfect baking of the loops. . . In 


other words the lamps are thoroughly worthless.” | 


The tests were deferred for a time to allow Mr. 
Weston to supply fresh lamps, but for some reason 
not explained they did not come. Afterwards, at his 


request, thirty-three 70 volt lamps with paper | 


carbons were received, and afterwards subjected toa 
duration test of 523 hours. 

We now come to the duration test, the real object 
of the trial. Nowas the results cannot fail to be 
injurious to many of the makers represented, it is 
probable that the mode of testing will be attacked, 


and other means taken to discredit the labours of | 


the Committee. It will therefore be well to recall 
the fact that all manufacturers who entered their 
lamps were invited to be present. Further, letters 
were received from three of them expressing their 
reliance in the methods adopted. Mr. Weston 


wrote, ‘‘I am satisfied that the methods used are | 
Mr. Upton, | 


such as will produce correct results.” 


of the Edison Company, used the same words, and | 2 


Mr. J. W. Howell wrote, ‘‘I am of opinion that 
the tests are fairly conducted, and that the methods 
used are such as to produce correct results.” All 
these were based upon personal observation during 


the course of the preliminary tests. The reader | 
will have already gathered that the lives of the | 
lamps were, in many cases, extremely short, but he | 
will be scarcely prepared to learn how short they | 
In Tables IT. to VIII. will be found a | 
short statement of the facts regarding each lamp | 


really were. 


tested. The second column gives the length of the 
test, and if the lamp were burning at the end of 


the time, the word ‘‘ survived” is written in the | 


third column ; if it failed the duration of its exist- 
ence is marked in hours in the third column. 
the next two columns are found the power of the 
lamps at the exact potential given by the makers. 
If the tests were taken at a slightly higher or lower 
potential, the difference was allowed for. The 


of the preceding column, but it enables | 


In | 


columns headed ‘‘ candles” show the illumination 
given by the lamp at the last examination before it 
failed, and the number of hours it had been burn- 
ing at that time. The discoloration (final column) 
was estimated by comparison with six lamps taken 
as standards. Number one showed the least dis- 
coloration, and No. 6 the greatest, the latter 
having had its carbon suddenly destroyed by a too 
high potential. Table I. shows that all the Edison 
lamps, except one, survived the test. That one 
| was so inferior to the rest that it may safely be 
| assumed that it contained a flaw of some kind. But 
although the lamps were still burning, the amount 
of light they were giving off was greatly reduced, 
owing partly to the obscuration of the globe, and 
partly to the increased resistance of the filament. 
|The loss varied between 35 and 45 per cent. 

Table III. relates to 96 volt Stanley-Thompson 

lamps. Of these only one survived, the failures 

occurring at irregular intervals. The loss of light 

was very marked. In the second lot there was also 

one survivor. The two lots of Woodhouse and 

Rawson lamps are given in Table V. Of the first 
| sample all failed. They were, however, connected 
two in series, and consequently when adjustment 
was made, in consequence of the gain or fall in re- 
sistance, the two lamps were altered together. But 
if they did not vary together the result was that one 
got too much current and the other too little. The 
second lot were in separate circuits ; of the ten there 
were six broken within 330 hours while of the re- 


Tas_eE II.—Edison Lamps. 
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|ciency Mea- Candles. 
surements. 
$ a a - r=] 
2 ro) . . ° 
B 5 . 2 - | 3 
ei 2 (#12 141% g 
: nm '“~ = ° = 3 es 2 
a & so S s 3 = E 
= = ) = - = he - 
isi 2 = =. ° = ° 2 
en = | wm = Dn = a 
| 1 1066 Survived | 15.3 188 9.3 | 11.4 After 1006 hours 3 
| 2 1065 — | 186/167) 99] 122) ,, 1006 ,, (2 
| 3 1065 s |} 14.2} 17.2) 9.7] 11.7] ,, 100 ,, 2 
| 4) 1065 = 15.0/ 186) 96/119] ,, 1006 ,, 2} 
| 5 1065 < 15.7 | 19.5 1051130! ,, 1006 ,, 24 
| 6 1065 Ne 14.0 | 17.1) 103] 127} ,, 1006 ,, (2h 
| 7 1065 s 14.0/ 17.6| 98] 11.7) ,, 1006 ,, [2h 
| 8 1065 eB 16.0 | 194] 101] 122! ,, 1006 ,, 8 
9 1065 4 14.41 17.7| 97] 11.9] ,, 1006 ,, (2% 
10 1065 “A 14.0 | 17.7| 98] 124) ,, 100 , 2 
11 1065 * 16.1 20.3 9.8 | 12.4 » 1006 , 38 
12 1065 * 13.1 | 16.7 | 10.3 | 13.1 » 1006 , |2 
13. 1065 ss | 14.9| 183] 10.1] 124/| ,, 1006 ,, (2h 
14 1065 ss | 15.1| 190| 93|117{ ,, 1006 ,, |S 
15| 1065 | 295 | 15.1/| 19.0| 124] 156] ,, 260 ,, (2 
16 1065 Survived| 15.5 19.6) 9.3] 11.7! ,, 1006 ,, 2} 
17. 1065 os | 16.0 | 20.3 8.9 | 11.3 » 1006 , |3 
18 1065 BS | 15.0 18.5 9.0 | 11.1 » 1006 ,, (2) 
19 1065 - 15.4 | 18.8 9.5 | 11.6 o» 1006 ,, | 
20 1065 . | 15.2 | 18.9 9.0; 11.2; , 1006 , 2 
| . | 
| TaBeE III.—Stanley-Thompson Lamps, 96 Volts. 
| | i} 
| Candles in 
Efficiency Candles. 
| Tests. 
| s . 
8 = ; aa 5 
e = 5 tes eo 3 
i} ls] 4 |a 4 | 2 | 2 | iE 
ge| 3 |5/8/8/8 - 
2) ¢ |2/8/2)8 E 
end (an Hq |a |] a | s | A 
es Si oe (Pele Pe 
| 26) 1065 78 | 12.8 | 15.4 | 12.3 | 14.7 |After 53 hours 2 
22| 1065 233 16.7 | 19.3 9.2 | 11.0) ,, 2is , |8 
| 29, 1065 | 176 16.2 | 19.1] 10.1| 11.8| ,, 172 ,, (34 
30| 1065 | Survived | 12.7] 15.4] 6.2] 7.5| ,, 1000 ,, 3 
33, 1065 | 257 14.0} 16.8/ 83) 98/ ,, 241 ,, 2 
| 34 1065 | 525 13.9| 166] 85/102] ,, 502 ,, 3h 
35| 1065 | 100 13.2 | 16.2} 104) 127| , 100, 2 
36 1065 | 301 16.3 | 19.4| 84] 10.0] ,, 241 ,, ‘3h 
| 37| 1065 | 882 18.4 | 161| 65| 7.8| , 887 ,, (2b 
| 7 1065 683 11.9 | 14.3 | 7.9 | 91 a 670 ,, 22 
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TaBLE IV.—Stanley-Thompson Lamps, 44 Volts, 
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4 Efficiency Candles, 
3 | Test. 
B rs ae j 3 
MA Fe] o | ae : 3 
a a iW - . = | = 
r) 4 e | 3 < | 3 2 | £ 
° po oo an ° = fo) ° 
a ° Se | & A i] =) = S 
8) $i/3a/8/14| 8 | ; 
yim 4 < a | & | a | © | A 
1 10% 309 | 43.60} 11.8 | 14.6 | 6.6 | 7.8 |Aft200h. 4} 
2 (1065 143° | 44.40] 10.4 | 12.5 | 10.2 | 123 | ,, 101, 3t 
3 1065 137 46.85] 16.0 19.7 | 8.0} 98 | 2 dor 4h 
4 1065 178 | 43.95) 142 | 17.6 | 9.0 | 11.2 | ,, 173 |) 4) 
6 1065 288 43.85 | 10.4 | 17.1 | 6.8 83 | ,, 280,, 34 
7 1065 803 | 42.40] 12.6 | 15.4 | 9.5 | 11.6 | ,, 283) 4° 
8 1047 Survived 43.65 | 10.8 | 18.2 | 54 | 66 | ,, 987 ,,4 
9 1065 40 . 11661100 | .. Ks . 
10 1065 206 43.20! 16.3 | 19.7 | 10,0 | 12.1 | ,, 202 ,, 3h 
11 1065 275 44.10) 15.3 | 19.4 5 | 8.3] ,, 265 ,, 4h 
12 865 307* ; 11.0t | é 92 ae o» 907 ,,.6 
* Acsidentally destroyed. 
+ Standard reading. No reduction factor. 
TABLE V.— Woodhouse and Rawson Lamps. 
1 |1065 41 ee ate ve NSE 
3 | L065 214 24.0 | 13.0 15.9 Aft213h.'41 
4 | 1065 203 21.0 | 12.3 55 170° .,/43 
5 | L065 440 15.6 | 10.4 » 289 5. 4h 
6 | 1065 395 14.4 | 10.9 ») 239 4 
7 (1065 423 17.7 | 10,1 ae ee 
8 1065 118 16.5 | 12.8 ; Re Ray 
9 |1065 716 20.4 | 6.6 é ee 5 
10 (1065 69 12.7 | 12.4 Bi os 82 2h 
18B 1065 278 16.9 | 13.3 bc | ,, 266.3) 
30 | 332 Survived 22.7 | 14.8 EO | gp See ae 
31 332 227 20.9 | 14.5 OD | 55 S08. 4 
32 | 332 Survived 21.3 | 18.9 Bp Sak oo Sk 
33 | 331 si 2.7 | 14.6 | 17.4 | ,, 272.4 
34 | 331 235 20.8 165 20.3 ,, 200 
35 | 331 272 28.5 | 13.5 | 16.2 | ,, 272 ,,3} 
36 | 331 Survived 26.0 | 12.4 | 15.0 | ,, 272,,4 
37 | 331 177 22.9 | 17.6 | 21.5 | ,, 151 ,, 3h 
38 | 331 224 20.8 | 17.0 19.7 ,, 200,41 
00 | 331 213 20.0") 15.3"; .. 9 LOS 5 Me 
* Standard reading. No reduction factor, 
Tas_eE VI.—White Lamps. 
Candles in 
| Etficiency Candles. 
| Tests. 
# | oh : 
& | I 3 es S 
3 4 1 = 2 = £ 
| = ° 4 x = ) 
i £ | ° = 8 ~ g = 3 
& 8s] o 3 = = 5 2 
| = = ° = S) ZR 
Ao | 3 aw | m a; a 
1 312) Survived. | 10.8 | 13.1) 15.9 19.2 After 34 
2 312 4 31:0 | 18.9 | 1448/1731 2} 
3 312 ‘3 Ot |) U1 | WEE | yes! 3 
4 311 a 14.2 | 17.2 | 14.6 | 17.7| ,, 3 
5 311 s 14:8.| 47:1 | 12:2 | 14:4) ,, $ 
6 311 229 14.6 | 17.6| 154| 185! ,, 4 
7 311 160 14.0 | 17.0 | 15.7 | 19.0! ,, 3h 
8 311) Survived | 11,7 | 14.2) 13.2/ 16.1) ,, 3 
9 311 165 | 13.2 | 15.9 | 15.6 | 187 a 2h 
10, 310° Survived | 11.6! 143/113) 13.9) ,, 3 
TabBLe VII.— Weston Lamps, 110} Volts. 
1 1065 227 16.6 | 18.4} 10.8; 11.9) After 198hrs. 24 
2 1065 47 19.5) 1690] 5. ° | a 5 
31065 Survived 13.4 14.8 v3 7.8 s 2008 s, 12 
4 1065 107 My | 127) wet ae | .. 77 4, Ih 
5 1065 320 15.0} 16.4 | 104/114) , 29 ,, 24 
61065 Survived 10.4 11.2 | 10.0) 10.8 » 100 ,, 2 
7 1065 ne 17.3; 19.0] 29 2; ,, 18, 2 
8 1065 141 19.2 | 21.4] 10.0} 111] ,, 141 ,, (24 
91065 Survived 15.6 | 17.0) 65| 7.1 » 1006 ,, 2 
10 1065 $23 182, 19.7} 10.0 | 10.9 am 789 ,, (2 
11 1065 169 15.4 | 17.0 2.8 3.1 a ms ., 
12 1065 81 21.3 | 23.8| 139) 15. ie (ae 
13 1065 256 15.4 | 170! 60} 66! ,, 24 » |2 
14 1065 213 13.8} 9041 26) 29) , 196 ,, | 
15 1065 193 S01) (OS) 667 SO! |; TO8s. i 
16 1065} Survived | 14.2) 154] 91 100; ,, 1006 ,, 3 
17 1065 41 ae | Sl en ane ae 
181065) Survived | 15.8 17.0) 4.4] 4.7) ,, 1006, 2 
19 1065 ii 19.4 | 21.9 | 10.7| 121) ,, 62 ,, 2 
201065, Survived | 18.5| 19.9! 9.5! 102° ,, 1006 ,, 2 
Taste VIII.— Weston Lamps, 70 Volts. 
260 14.3} 16.0| 7.7| 86) After 249 hrs. 2} 
Survived | 14.0] 15.2] 131| 14.4| ,, 465 ,, 2 
= 16.7} 183] 148] 163! , 465 ,, 2 
ee 14.7 | 16.4| 13.9) 15.7) ,, 465 , 2 
a 16.8 | 17.9} 13.3] 14.6| ,, 465 » 24 
223 15.6 | 17.6 | 14.9| 168} ,, 176 24 
Survived | 12.7 | 13.8| 12.5) 13.7| , 464, 2 
- 13.9} 15.4| 99) 109) , 464, 2 
3 14.3 | 16.3 | 14.0; 16.0] , 463 ,, It 
463 14.8 14.0; 154) , 462, 2 


| 16.1 | 14. | 
maining four, two were giving less than 60 per cent. 
of the normal light. The White lamps lost three 
of the number in 310 hours, but there was again of 
light in nearly every case, in spite of a somewhat 
extensive discoloration. Of the first lot of Weston 
lamps, six out of twenty survived after 1065 hours, 
but most of them had lost 50 per cent. of the light, 
and one 75 per cent. The second lot, which were 
presumably the better of the two, lost three of the 
number in 524 hours. The others were still giving 
a good amount of light when the tests were closed. 

So much for the general results. The broad 
conclusion of the whole is that of the lamps tried 
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the Edison is the only one which will stand 
for more than 1000 hours, and that with every 
lamp there is a gradual diminution of light. But 
if we look into the history of individual lamps we 
find that in spite of all the care of the Committee, 
very serious inaccuracies crept in, and that testing 
js not such an easy affair as many people would 
fancy. The Committee themselves say, ‘‘In re- 
viewing the results of the test, we note discre- 
pancies in the candle-power. From the continuous 
nature of the test, no repetition of the work was 
possible, and the discrepancies referred to were 
shown to be such, only by observations on subse- 
quent days. Under these circumstances no veri- 
fication could be made. In order to facilitate 
comparison, we feel justified in rejecting the ob- 
servations of April 25, 27,28, 29, and May 15 and 
25, as not in accord with the rest of the series.” 
It appears that marked magnetic disturbances took 
place at Los Angelos, Cal., on April 26, 27, 28, and 
May 25. In order to show how great were the 
discrepancies, we have converted the readings from 
four lamps into diagrams. The first (Fig. 7) is 
from No. 1 Edison lamp; the upper line shows 
the mean horizontal candle-power on the days 
it was measured between April 11 and May 25. 
The centre line represents the potential, and 
the lower line the resistance of the lamp fila- 
ment when hot. The general features of the 
diagram are taken in at aglance ; the candle-power 
falling from 18} to 8} candles, while the resistance 
rose from 143.3 to 154.6 ohms. The potential was 
fairly constant during the latter part of the time ; 
probably the improvement dates from the time that 
hand regulators was adopted in place of the Weston 
automatic regulators. From April 11 to April 22 
the candle-power accords fairly well with the poten- 
tial, the two varying together. But from that time 
the light decreased until the 29th, while the electro- 
motive force rose, and also the resistance. And 
this not with one lamp, but with every lamp under 
examination. It seems strange that the Committee 
did not suspect that there was something wrong, for 
it is manifest that all the lamps could not sutfer a 
sudden and simultaneous depreciation. The instru- 
ments appear to have been calibrated most care- 
fully before and during the efficiency test, and the 
resistances used with the potential galvanometer 
were measured every day during the duration tests. 
It is not clear from the report that the galvano- 
meter itself was tested, and the diagram points 
strongly to the view that it was not. Owing to the 
magnetic storm, or some other cause, the potential 
was read too high from April 24 to 29, and the 
lamps received too little current, although the cur- 
rent galvanometer, which was equally affected by 
the magnetic storm, gave no indication of the fact. 
There was a similar effect on May 25. A Siemens 
electro-dynamometer and a Cardew voltmeter would 
have proved useful adjuncts to apparatus liable to 
be affected by changes in the earth’s magnetism. 
Again, the fluctuations on May 6 and May 19 are 
common to all the Edison lanips, and cannot be ex- 
plained by reference to the electromotive force or 
the potential. It would therefore seem that the 
light underwent a steady and regular declension, 
and that the resistance of the filament rose and 
increased regularly. As this latter was measured 
by a Wheatstone bridge the readings would not be 
atfected by magnetic disturbances. Diagrams 8 and 
9 are from the two lots of Woodhouse and Rawson 
lamps. The former extends from April 11 to April 
27, and does not call for any special remark, as 
the light and the electromotive force vary together 
fairly regularly. The resistance exhibits a steady 
increase. The lamp whose performance is shown 
in the second diagram was badly used. It was, as 
already explained, run at 55 volts, instead of 50 as 
marked, the result being that its spherical intensity 
on one day ran up to 22 candles, and its mean 
horizontal intensity to 27.1 candles. How this hap- 
pened we do not know, but there was a sudden and 
remarkable increase in the light of nearly every 
lamp in this lot on May 15, and one which could 
not fail to exercise a very prejudical effect upon 
their lives. If a nominal 20 candle-power lamp 
is burned for 24 hours, or even for a less time 
at 27 candle-power, it will receive very considerable 
injury, and it is certain that its life will be 
seriously shortened. 

The last diagram shows one of the Weston lamps 
of the second set. This exhibits a disturbance on 
May 15, but not to the same extent as that just con- 
sidered. After that the light fell off rapidly, and 
The 


at the end of 523 hours the filament broke. 








electromotive force was remarkably uniform, while 
the resistance rose steadily from 70 to 72.24 ohms. 

Now, although these tests cannot be considered 
satisfactory, yet the broad lessons they teach are 
very easy to read. It is shown that in the best lamp 
present there was a steady declension of light, and 
that the assumption that an incandescence electric 
lamp gives its normal candle-power continuously, is 
a mistake. It is also evident that high efticiencies 
are only obtained at an increased cost of renewal. 
It may be said that the lamps, as we have pointed 
out in one instance, were roughly used, but it is 
certain that they meet with equally trying times in 
an ordinary installation, and that variations of 
speed in engines sometimes cause great increase of 
current. It is curious to note how great an increase 
of resistance the Edison lamps bore without break- 
ing. The diagram shows a rise from 143.3 ohms to 
154.6 ohms, while the greatest rise in the other dia- 
grams is 4.2 ohms, and the least 1 ohm. The 
alteration must arise either from a change of struc- 
ture, or from a gradual thinning of the filament, 
and it can scarcely be the latter, because the amount 
of carbon deposited on the glass is infinitesimal. 
Can it be that the carbonisation of a filament can be 
pushed too far in manufacture, and its disintegra- 
tion be commenced before the lamp is sold ? Whether 
this be so or not it is evident that the incandescence 
effects a steady change, and the lamp which can bear 
this change the longest is, in some respects, the best. 








MINING MACHINERY AT THE IN- 
VENTIONS EXHIBITION.—No. II. 

Amon the safety appliances which are to be 
found in the Mining Section of the Inventions Ex- 
hibition is a model of an ingenious contrivance for 
the prevention of over-winding, the joint patent of 
Mr. W. T. Lewis, Aberdare, lead mineral agent to 
the Marquis of Bute, and W. H. Massey, electric 
light engineer to the Queen. Both these gentle- 
men having been members of jury, were not 
allowed to compete for an award. The invention 
seems to possess considerable merit, and it should 
prove of practical utility in collieries where engine- 
men are usually kept winding for many hours at a 
stretch, and where the slightest mistake on the part 
of the driver may lead to an accident. 

Safety hooks are often fitted to winding ropes, 
and although the damage to life and property is 
greatly reduced by the use of them, they do not 
protect a descending cage from injury in a case of 
over-winding ; besides which they are almost use- 
less when a wild run takes place, an accident which, 
strange to say, has already occurred many times 
after engines and boilers have been laid off for re- 
pairs. Stop valves are left open, the reversing 
lever is not fixed in mid-gear, steam is got up in the 
boilers at a time when no one isin the engine-house, 
and the engines run away. 

Various devices have been suggested and tried as 
a preventive, but their application has either caused 
as much mischief as a bad accident, or it has de- 
pended upon the driver doing something inten- 
tionally ; whereas in the automatic gear of Messrs. 
Massey and Lewis, of which an illustration is an- 
nexed, there is nothing to cause damage or to inter- 
fere in any way with the proper handling ofthe 
engines, and it is practically out of the power of the 
driver to render the gear inoperative. It is here 
shown in its simplest form as applied to the ordi- 
nary reversing and steam handles of awinding engine, 
the only additions being an arm jointed to the top of 
the valve spindle, with its connections to the shaft 
of the reversing lever, and a disc receiving a suit- 
able motion from the main shaft of the engine. On 
the disc is a projecting piece or stop which is brought 
into such positions at or near the end of each 
journey, that the stop valve cannot be opened, 
except slightly, when the reversing lever is not set 
for winding in the proper direction, or when the 
cages have reached a point beyond which it is un- 
desirable that the engine driver should have the 
power of turning on full steam. Thus, if one cage 
is at bank the driver cannot draw it up into the 
head gear suddenly, but after it has been lifted 
slowly off the keeps or fangs, and the reversing lever 
thrown over, the stop valve can be lifted wide open ; 
and supposing that while the engine is running the 
driver neglects to shut off steam in proper time, 
then the projecting piece on the disc in travelling 
round, slowly or quickly, and by steps according to 
requirements, will come in contact with the driver 
and so prevent an accident by bringing the revers- 
ing lever into or beyond mid-gear. 





Messrs. Lewis and Massey contemplate the use 
of governors in combination with various forms of 
their automatic gear, so as to provide for every 
imaginable case of winding, and also to avoid acci- 
dents when heavy loads are sent down a pit; the 
special feature in their mechanism being that when 








«4 LEWIS AND MASSEY’S AUTOMATIC SAFETY GEAR. 


two or more things happen with regard to the posi- 
tions of steam or reversing handles, speed or posi- 
tion of cages in the pit, whatever it may be neces- 
sary to do to meet the particular case, shall be done 
automatically. 

Messrs. W. H. Baxter and Co., of Leeds, have 
an important exhibit in this section in the shape of 
a full-sized example of Baxter’s knapping motion 
stone-breaker, which is shown in operation. The 
principal novelty in this consists of the ingenious 
compound toggle motion through which the power 
that works the jaws is conveyed. The arrange- 
ment is such that during the first quarter of a re- 
volution of the flywheel the jaw of the machine 
makes three-quarters of its forward movement. 
Whilst the flywheel makes the next quarter of 
a revolution, the jaw also moves through a 
quarter of its range of motion and thus completes 
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BAXTER AND CO.’S STONE-BREAKER. 


its forward stroke. The third quarter of a re- 
volution of the flywheel corresponds to the first 
quarter of the jaw’s return movement, and whilst 
the flywheel revolves through the remaining 
quarter of its circle of rotation, the jaw recedes 
through the remaining three-quarters of its return 
stroke. The advantages claimed are that the quick 
motion of the jaw at the first part of the stroke 
gives a more advantageous distribution of force for 
breaking metal, and the pieces are more cubical, 
and there is less waste by small chippings. When 
fine crushing has to be done, the irregular move- 
ment tends to prevent the jaws from becoming 
clogged by the material. By means of a screw and 
nut on the end of the connecting-rod by which 
the toggles are worked, and by shifting the block 
which takes the pressure of the toggles, any re- 
quired length of stroke and distance of the jaws 
apart can be obtained. In this way the ma- 
chine can be adjusted for soft and tough or hard 
and brittle material. The jaws are serrated, the 
angles being more or less acute in different cases 
according to the material to be operated upon. 
The fixed jaw is also removable, and can be re- 
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THE BEAUMONT ROCK DRILL AT THE INVENTIONS EXHIBITION. 
CONSTRUCTED BY MESSRS. JOSEPH FOSTER AND SONS, ENGINEERS, PRESTON. 
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PORTABLE PROSPECTING DRILL AT THE INVENTIONS EXHIBITION. 
CONSTRUCTED BY THE AQUEOUS WORKS AND DIAMOND ROCK BORING COMPANY, LIMITED, LONDON. 


versed so as to be placed end for end, in case one 
part becomes more rapidly worn. 

In our last article we described and illustrated 
some of the rock drills exhibited, and this week we 
continue our notices of other machines of the same 
class. Messrs. Joseph Foster and Sons, of Bow- 
lane Iron Works, Preston, make a good exhibit of 
their percussive rock drills, carriages for same, and 
various details. The figures on page 442 illustrate 
their system thoroughly. From these drawings it will 
be seen that the piston of the rod on which the drill 
is mounted, is actuated by a piston valve (Fig. 13). 


The stroke is very short, and the piston is made | 


of the peculiar form shown, in order to drive the feed 
and twist movements of the drill. To effect this the 
cylinder is made with an opening at the top, and 
in this opening, in contact with the piston, lie the 
ends of two levers, which are attached to rods 
placed parallel to the axis of the drill, and sur- 
rounded by coiled springs, as shown. One of the 
levers commands two pawls working into a ratchet 
wheel on the end of the feeding screw, the other 


actuates a pawl gearing into a ratchet wheel on the | 


end of the square spindle that enters the hollowed 
portion of the piston. On each stroke, when this 


device is in gear, the whole machine is advanced by 





Fic. 25, 














drill is twisted 


and the 
by the motion of the square spindle, but both can 
be thrown out of gear, and the machine can 
be fed forward by the handle on the end of the 
feed screw, which of course, takes its bearings on 


the feeding screw, 


the fixed frame of the machine. Fig. 17 illustrates 
a group of four of Messrs. Foster and Sons’ 
drills. They are carried on a heavy vertical 
standard with a circular rack, this standard being 
in the middle of a suitable wheeled carriage, on 
one end of which are conveniently placed the 
various connections for leading the steam or com- 
pressed air to the drills. The installation illus- 
trated shows two large boxes placed on the vertical 
standard, and capable of being raised or lowered by 
means of pinions working in the rack. From two 
opposite sides of these boxes tubular frames pro- 
ject, at each end of which are telescopic adjust- 
ments, with soleplates for locking the machine 
against the sides of the tunnel or heading. Long 
sleeves embrace the horizontal frames, and to these 
the frames of the drills are mounted in such a way 
that they can be turned round at any angle. 
By this means the work can be attacked in 
any direction or in any angle. Figs. 18 to 
24 on page 446, illustrate the ‘‘ Barrow” rock 


drill, exhibited by the Barrow Rock Drill and 
Mining Company, of Saltash, Cornwail. It is a 
very simple machine, provided only with hand feed, 
that controls by gearing the twist of the piston rod. 
A box in the centre of the long piston casting 
actuates, in the travel of the piston, a vertical 
oscillating valve that effects the distribution of the 
compressed air to each end of the cylinder. Sim- 
plicity appears to be one of the chief objects in this 
design, and the machine appears well adapted for 
its work. 

The Aqueous Works and Diamond Rock-Boring 
Company, Limited, of London, exhibit a light 
portable rock-boring machine for prospecting for 
minerals, water, &c. It is capable of sinking holes 
from2 in. to 5 in. in diameter, and to a depth of 
400 ft. The screwed boring spindle, which is in 
front of the machine, is actuated by mitre gearing 
driven by a six horse-power engine, the speed of 
driving is 400 revolutions a minute. The pump 
shown on the left-hand side of the engraving is used 
to deliver a constant stream of water through the 
boring bar, the connection being made by a flexible 
hose. Suitable winding gear for raising or lower- 
ing the lining tubes, boring rods, &c., is also 
mounted onthe same frame. The drill isautomatic 
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in its action, and the speed can be regulated by 
friction gearing. The front part of the carriage is 
arranged so that it can be swung clear of the drill 
to allow of the raising and lowering of the bore 
rods, &c. We believe that very excellent work 
has been done by this machine. 

The Hardy Pick Company, of Sheftield, exhibit 
a collection of picks and small hand-drilling ma- 
chines chiefly intended for collieries. Their single 
wedge ‘‘ Acme” miner’s pick made by this firm 
has no loose parts, and is claimed to be a very 
efficient implement, while the cost of a set of these 
picks is now actually less than that of the more 
old-fashioned kind. It may be mentioned that 
the blades and shafts made by this firm are largely 
interchangeable. The ‘‘ Ratchet’? machine on the 
same stand is a hardy stone or coal drill, is easily 
adjusted to position, and the drill being made of 
special tough steel, the results are exceedingly satis- 
factory. Another machine is the ‘“ Little Tiger’ 
drill, especially for coal. This is a useful little 
contrivance, weighs, complete, only about 24 Ib. ; 
all the parts are made of steel, and are designed so 
as to combine strength with lightness. The drills 
are made ‘from the Hardy Company’s “special 
tough steel,” which can be tempered to suit any 
class of work. In addition to these picks and drill- 
ing machines, the company exhibit samples of 
shovels, and all kinds of mining, quarrying, and 
contractors’ tools. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 23, 1885. 

Tue American iron market is barely holding its own 
in pig iron, merchant bar, merchant steel, plate and 
structural iron, because of the large amount of idle 
capacity which the owners have been trying to find 
employment for during the past thirty days. Nothing 
but a restriction of production in some way or other 
will prevent the weakness of the market, unless an 
unusually large demand should be developed during 
the winter for spring requirements. The mills are all 
fairly employed, and occasionally a large order for 
1000 tons of plate or structural iron is placed with 
orders for forge, ranging from 500 to 1000 tons, but with 
the mass of buyers there is not sufficient reason for 
providing for requirements beyond contracts in hand. 
Steel railmakers are gaining ground steadily, and 
large buyers are surrendering to the syndicate one 
after the other, placing orders for rails to be ready for 
delivery on the opening of the spring construction. 
Prices have not declined below 30 dols., and small lots 
sell at 31.50 dols. for delivery this year. There is still 
some uncertainty as to whether railmakers can carry 
out their programme because of the undecided policy 
of the builders of several lines, who are waiting for a 
general improvement in traffic. They are willing to 
build roads six or twelve months ahead of actual 
necessities, but there seems to be a disposition to defer 
important financial enterprises until after Congress 
shows its hand, as there is a strong party in favour of 
severe governmental control over railroads. Experi- 
ments in this direction have not been gratifying either 
to railroad managers or to shippers. Evasions are 
frequent and the best legislation fails to accomplish 
the intended purposes of control. Several meetings 
have been held recently, and progress is made towards 
the settlement of all difficulties, so it is given out, but 
none of the railroad people believe that competition 
will be relaxed, but that a cutting of rates will con- 
tinue next season. Vanderbilt has been a large buyer 
of Reading Railway securities, it is rumoured, with a 
view of controlling that property. A great deal of 
stock has been held back by parties who think they 
see through the Reading Railroad management, and 
that it is intended to perpetuate the struggle between 
the holders of different classes of securities, until as 
many of the smaller holders are squeezed out at 6 dols. 
to 10 dols. a share as is possible. Vanderbilt is now 
the holder of 360,000 shares, and prices have advanced. 
Railroad securities are generally in more active de- 
mand, in accordance with the programme of manipu- 
lators of them. The anthracite coastwise tonnage is 
perfecting arrangements by which freights will be 
advanced after December 1; the tonnage represents 
800,000 tons. West-bound freight rates have been 
partially restored, and a general restoration of freight 
rates may possibly be made within thirty days. 








THE NEW PATENT LAW. 
To THE EpIToR oF ENGINEERING. 


Str,—For the guidance of such of your readers as may 
desire to take out their own patents and to show the great 
practical utility of the present costly examination system, 
i append extracts from a specification which, in the Blue- 
boek copy, occupies ten pages, and is, therefore, too long 
to give in extenso. It is well known the claims are not 
now examined by the Patent Office, but I give the first 





part of the specification, and other extracts, which clearly 
show the kind of documents the Comptroller accepts as 
having been prepared ‘‘ in the prescribed manner.” 
Your obedient servant, 
Aw ASSOCIATE OF THE RoYAL SCHOOL OF MINES. 
Kennington, November 4, 1885. 


‘© T utalise Iron and Steel with other Metals of various 
manufacture & make I also utalise various debris of 
various productions & materials of simular and other sub- 
stances for the applying to various descriptions of manu- 
facture to advance there use and for the applying to new 
& improved productions of use as specifyed & that by 
manapilating in the various manner described by cutting 
out forms of Iron & Steel to emboss raise or produce rotund 
figures & forms for sculpturing coating and veneering upon 
such prepared Iron & Steel also in perforating peircing & 
otherwise treating or in sheets & forms for the coating by 
repeating of vitrious material to obtain various thickness 
of coating & insolating and preserving such from decay 
& in giving lasting forms to such productions by roughing 
toothing granulating to obtain adhesion and applying 
other metals there oxides & silicates or an improved 
silicate of common glass soda & white lead utalising 
films of metal as lead tin zink nickle & others & their 
alloys which is utalised as follows for vitrifying of matter 
thats found in various connections or with iron when as 
carbonates oxides &c in the earth there being a natural 
affinity when treated as specifyed for coating & to apply 
in the manner described & ascertain’ for use It is to 
obtain firm adhesion when Iron & Steel is produced into 
usefull forms for obtaining a base unity when treated as 
specifyed is again to be treated for uniting to that vitrious 
base may acts as the connecting link for the first coat- 
ing & preserving of the metals from decay & in giving 
forms & strength to the coating materials employed and 
that of various thickness as required to apply to metal. 
In utalising of the various vitrifying matter of other 
material to coat & insolate the metals & that according to 
the silicates and vitrious debris formed of other material 
adapted I find the following mixtures among others to 
apply to aid the first coating material to the prepared Iron 
& Steel, pure boarax 10! flint glass 5 soda or ash 2!” for 
first applying 24 quality marl or ground slate 20" red lead 
4'> borax 6! flint glass 15!” carbonate soda 3!” r4 lead 2!» 
sand lime lead soda & ash to aid to form the base of con- 
necting material for the coating of the metals and being 
fused separately making a glass that is ground as flour 
and used wet or dry as a cream wash for immersion or 
by dusting to apply when such is mixed with matter 
for silicate & gums to adhere for fusing on metals 
Iron is treated by roughing &c as such is to be cast over or 
moulded thereon In core casting the pattern will require 
to be made & lay the Iron in the sand mould when 
solulable vitrious surface matters poured into the mould 
& remain to set over the Iron inlayed with such vitrious 
material I model thereon which is also left to well dry on 
such metal forms & to fill any intercesses should there be 
any as the object of utalising of such material that will not 
contract by drying & vitrifying is obvious When such 
coating is secured the applying of an enamelling of a dead 
like surface to immitate the variuus stone & those of the 
choicest also on metals is to be applied as in porcelain & 
that of every known character of art of ceramic ware act- 
ing as an improved means toreleive & produce new & last- 
ing effect to architectural works building statuary produc- 
tions which is made to advance the sculpture in Iron or 
Steel and the armourers art for busts figures & forms by 
embossing stamping & raising welding rivetting &c to- 
gather 1 also apply such means for fresco mosaic & 
embossings of tablets medallions or other designs that I 
connect to other works by fusing or otherwise to adhere 
when treated for combination. 


‘* The durable effect will encourage the art & labour of 
the most gifted & open a field to many to advance such 
productions as is to be applied by cutting out embossing 
raising forms & in connecting of vitrious ornamental 
parts in applying to many manufactures to building & 
shops as panals partitions tablets tomb stone & monument 
walls mouldings &c aiding such for truth effect by 
photography & cther arts in subduing of glassious & porce- 
lain effects upon a medium for art productions from the 
shirt button stud to the church from the art gallerys to 
the workshops from our native land to wilds that will 
attract to know what they had never seen such is the 
applycation of Iron and Steel &c when treated for their 
preservation & form & the lasting appliances that is open 
for the developement of industryous hands in various 
branches of manufacture the coating of Iron in forms 
with glass of various colours open & most lasting & beau- 
tefull effect of art productions at low cast from the im- 
proved treated coloured glass. 

‘* Introducing production on Iron & Steel in there manu- 
facture as paper or parchment like opens the appliance for 
durability and lasting effect of recording down to ages the 
works & arts of the days we live To refer to what is 
passed is mostly surmised the truth we know is from stones 
is the evidence thats left leaves opening to amend.” 

To THE EpiToR OF ENGINEERING. 

Srr,—I have perused with great interest the letter from 
Mr. W. Clark, published in last week’s ENGINEERING, as 
also your leading article confirming and elaborating his 
observations, 

When ‘‘ A Patentee” insinuates that inventors are “‘in- 
duced to take out two patents where one ought to be 
sufficient” in consequence of patent agents being disposed 
to put their own interest in the foreground, he can know 
little of the exertions which the Institute of Patent Agents 
have, as a body, made to procure a liberal interpretation of 
the provision (sec. 33) limiting a patent to ‘‘ one invention.” 
The point is one which I have taken considerable interest 
in, and it was, I believe, on my representations that the 





practice of refusing a complete specification 

a provisional) on the ground that it nse om in Al 
one invention, was condemned by the law officers pon 
abandoned by the Office. According to the practice mor, 
recently prevailing, I shall probably be correct in stating 
that division of the subject-matter is now insisted tt 
in far fewer cases ; and that this improvement is main] 
attributable to the efforts which the Institute of Patent 
Agents made to secure a fairly liberal interpretation of 
the section referred to. 

The public can scarcely be aware of the beneficial in- 
fluence which the Institute has exercised both in the 
construction of the new Act, and in its administration 
their action throughout having been prompted by an honest 
desire to make the protection afforded by the law as com- 
plete as possible for the benefit of inventors generally. Asan 
example of this want of recognition may be instanced the 
refusal of such a society as the Institution of Mechanical 
Engineers to exchange their minutes of proceedings for 
those published by the Institute. 

Patent agents, as tax-paying subjects of Her Majesty 
do no doubt demur to the Office corresponding direct with 
agents established abroad ; and the views put forward by 
Mr. Clark in regard to the extreme inadvisability of en- 
couraging inventors to prepare their own specifications are 
generally acquiesced in, not only by the profession, but by 
others acquainted with the working of the Patent Law. 

It was I think Mr. Tweddell who at a meeting of the 
Society of Arts remarked ‘‘ cheap patents are a delusion 
and a snare.” I wonder what he would say were he to 
see some of the results of encouraging the ‘‘ poor inventor,” 
not merely to be content with the reduction of fees, but 
to dispense with professional assistance in the prepara- 
tion of his specification. My own belief is that the 
unsoundness of this policy will in time become so manifest 
that inventors will, with few exceptions, prefer spend- 
ing a few pounds to throwing away the results of their 
labours. 

T am, Sir, your obedient servant, 
G. G, M. Harpincuam, 

191, Fleet-street, London, E.C., November 5, 1835. 


COMPOUND LOCOMOTIVES. 
To THE EpitTor OF ENGINEERING. 

Str,—In a letter, which appeared in your journal last 
week, your correspondent ‘‘ Argus,” expresses his regret 
that the interesting discussion on ‘‘ Compound Locomo- 
tives,” which has lately been going on in your columns, 
shows a tendency to drift off into ‘‘a squabble about 
minor matters.” Now I for one should fully share 
** Argus’s” regret if anything interfered with the continu- 
ance of this discussion until some definite results had been 
arrived at ; but I also certainly think that for the pro- 
minence given to ‘‘ minor matters” ‘* Argus” himself is 
very largely responsible. 

In a letter of mine, which you were good enough to 
publish in your issue of the 16th ult., IT asked ‘* Argus” 
his opinion with respect to the two leading questions set 
forth in your article published in ENGINEERING of Oc- 
tober 2, believing that in replying to these queries he 
would bring certain important points to a definite issue. 
In the rr, Bren from ‘* Argus,” which have appeared 
since mine was published, he has taken no notice of my 
inquiries, but in his letter inserted in your issue of the 
23rd ult. he makes certain statements which may be re- 
garded as indirect expressions of opinion on the points I 
named, 

Thus, in the letter referred to, J find him commending 
Mr. Worsdell’s compound locomotives, and expressing a 
hope that Mr. Worsdell will continue to develop them. 
From this I think I may fairly conclude (1st) that 
“ Argus” really believes that a benefit is to be gained by 
compounding a locomotive ; and (2nd) that the Mallet 
system of compounding as carried out (and possibly im- 
proved) by Mr. Worsdell, is preferable to the Webb 
system. So far the matter is tolerably clear, but when I 
endeavour to discover from ‘‘ Argus’s” letter any reason 
for his predilections, I own I find myself puzzled. 

The advantages (if any) of the Mallet over the Webb 
system must consist either in its permitting of the produc- 
tion of an engine of a given power (and of a given dura- 
bility of construction) at a less cost, or in its permitting 
of a more efficient use of the steam, and hence securing a 
superior economy of fuel. 

Now I have examined the drawings of both Mr. Webb's 
and Mr. Worsdell’s engines, and as one who has had a 
very fair experience in the cost of locomotive work, I must 
say that—setting aside any question of cost of patent 
rights—I see no reason for any material difference be- 
tween the costs of the two engines one way or the 
other. Mr. Webb’s engine, it is true, has three cylinders, 
with three pistons, valves and valve gear ; but, on the 
other hand, it is without the coupling rods and the not in- 
expensive bogie which have to be included in Mr. Wors- 
dell’s engine. I must not, however, dwell on ‘‘ minor 
matters,” or I shall be annoying ‘‘ Argus,” and I shall there- 
fore content myself by saying that so far as first cost is 
concerned, there appears to be nothing to justify 
“ Argus’s” liking for the Worsdell type. I may add 
that it would be quite impracticable to give to an engine 
constructed on that system axle-bearing surfaces which 
should have the same area in proportion to the strain 
thrown upon them as those of Mr. Webb's engine. 

Next, as to the efficiency in the use of the steam, why 
should the Mallet system give any advantage in this re- 
spect ? In the absence of any evidence leading to another 
conclusion, I maintain that it has none. If 1 am wrong, 
will “* Argus” kindly explain why? It is quite possible 
that the dimensions of Mr. Webb’s cylinders are not well 
chosen—I myself believe that he would do better with a 
smaller low-pressure cylinder in his latest engines—but 
this in no way affects his system as a system, 
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Several of your correspondents have denounced Mr. 
Webb’s compounds as utter failures, and certainly their 
withdrawal from the Crewe-Carlisle service (a withdrawal 
which has neither been denied nor explained) affords 
strong support to this view. But I contend that before 
we can form a just estimate of these engines we must know 
why they failed, if indeed their failure is a fact. Assuming 
for the moment that the failure is a fact, it may be due 
either to inherent defects in the system which they repre- 
sent, or to errors in the manner in which that system has 
peen carried out. I maintain that it is all-important that 
it should be known which of these explanations is the 
correct one, and if any of your correspondents can furnish 
information on the point, they will be doing a material 
service to all ge in locomotive working. _ 

In conclusion, allow me to make a suggestion for Mr. 
Webb’s consideration. The “‘ Precedents” have now been 
so long an established class on the London and North- 
Western Railway, that what they can and cannot do must 
be perfectly known. Let one of these engines have her 
coupling rods removed, and let her be fitted with a pair of 
high-pressure cylinders driving the hind wheels, her present 
pair of inside 17 in. cylinders being retained as low-pressure 
cylinders, everything else remaining unaJtered. Let her 
be thoroughly tried when thus compounded, and her per- 
formance be compared with the regular’ ‘‘ Precedent.” 
This experiment, which could be made at little cost, 
would, I believe, give valuable results, and I venture to 
think that the pair of low-pressure cylinders would be 
found preferable in many ways to the single low-pressure 
cylindes which Mr. Webb has hitherto used. 

I am yours truly, 


Glasgow, November 4, 1885. INQUIRER. 


To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of the 23rd ult. there is a letter from 
Professor R. H. Smith, of Birmingham, on the compound 
locomotive question, which raises a very interesting point 
in connection with compound engines generally. 

The question of *‘drop” in the receiver of compound 
engines, and many other questions, such as “ receiver 
capacity,” “‘low-pressure capacity cut-off,” &c., involved 
in the consideration of that, has been discussed over and 
over again in connection with the compound marine 
engine. Opinions differ as widely about this as they seem 
to do about Mr. Webb’s compounds; but the theory 
generally adopted is that the “drop,” as stated by Pro- 
fessor Smith, is entirely dependent on the cut-off in the 
low-pressure cylinder. 

But, in practice, this cut-off is regulated solely by the 
ratio of the cylinder volumes, and not at all (as Mr. Smith 
says it ought to be) either by the capacity of the receiver 
or the angle between the cranks. 

The average pressure in the receiver, and, therefore, the 
“drop” at high-pressure exhaust, depends solely on the 
volume of the low-pressure cylinder open to the receiver 
at the point of cut-off, compared with the total volume of 
the high-pressure cylinder. The high-pressure cylinder, 
full of steam, at the terminal pressure, expands into the 
low-pressure cylinder, and the initial pressure in the 
low-pressure cylinder will be less than the terminal pres- 
sure in the high-pressure cylinder in the inverse ratio of 
the total volume of the high-pressure cylinder to the 
volume of low-pressure cylinder at the point of cut-off. 
And this pressure will be quite unaffected by the size of 
receiver the steam may have gone through on its way to 
the low-pressure cylinder. Theoretically, the bigger the 
receiver the better, for the variations in pressure caused 
by the varying volume between the high-pressure and low- 
pressure pistons will be proportionately smaller. 

The angle between the cranks will affect the variations 
in receiver pressure if the receiver is small compared with 
the high-pressure cylinder, but the mean receiver pressure 
will be quite independent of this angle. This can be seen 
clearly by considering the case of an engine with cranks 
at 180deg. In this case there need be no receiver, and 
it is generally small compared with the receiver for cranks 
at 90 deg., but the proper cut-off in the low-pressure 
cylinder, and therefore the mean receiver pressure, will 
not be anything different from what it would be if the 
cranks were at 90deg. or any other angle—theoretically 
at the point where the volume of low-pressure cylinder 
open to the receiver equals the total volume of the high- 
pressure cylinder. 

In practice it is impossible to avoid a ‘‘ material drop” 

in the receiver, because, in the first place, the terminal 
pressure in the high-pressure cylinder must be something 
above the receiver pressure, which is the back pressure 
on the high-pressure piston, to give a steady running 
engine. 
_ Then with ordinary two-cylinder compound engines it 
is not desirable to arrange the low-pressure cut-off so as 
to avoid any ‘‘ drop,” because in this way the balance of 
power on the cranks would be altogether destroyed (the 
low-pressure doing far more than its share), and this 
balance of power, though not absolutely essential, is gene- 
rally aimed at. 

Again, with ordinary cylinder ratios, say one to four, 
to avoid drop, the cut-off in low-pressure cylinder would 
have to be very early—in this case one-fourth—and this 
cannot well be managed without a variable expansion 
valve, which would have to be thrown out of gear when 
the engines had to be handled. This arrangement is 
carried out in some of the engines of H.M. Navy, but it 
complicates the engine, and adds to the cost of produc- 
tion, and so in ordinary mercantile practice a compromise 
1s usually made, combining as far as possible both 
economy of working (including maintenance) and economy 
of production, 

I think the consideration of this point brings out one 
(subsidiary) reason in favour of triple-expansion engines, 
and that is, that this arrangement enables us to use up 
the lost power, represented by the blank corners of the 
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theoretical expansion curve, to a far greater extent than 
can be done by any two-cylinder arrangement. 
Yours truly, 

November 2, 1885, P. M. 

To THE EpiTor or ENGINEERING. 

Sir,—I think it is a generally admitted fact, that in all 

good compounding, each cylinder should develop its due 
proportion of the total power of the whole engine, be the 
cylinders many or few. It is, I believe, also true that the last 
or low-pressure cylinder is the measure of power, the high- 
pressure and intermediate cylinders being, as your con- 
temporary puts it, ‘‘convenient appliances for expanding 
the steam.” It, however, appears to me, at least, to be 
very erroneous to suppose that any compound engine is 
equal in power toa simple engine having two cylinders, 
the combined volume of them being equal to that of the 
low-pressure cylinder of the compound, without specifying 
under what conditions. Let us take a case, the com- 
»ounded locomotive on the Ashby and Nuneaton line. 
Ve are told through the medium of your paper of the 9th 
ult., that this engine with a high-pressure cylinder of 
92 in. and a low-pressure cylinder of 15} in., is equal in 
power with a simple high-pressure engine having two 
ll in. cylinders. What, with the same boiler pressure? 
Surely it is not! That the boiler pressure is the same as 
before compounding, we are bound to believe, because 
(except the cylinders) ‘‘everything remained as before,” 
and as the boiler was probably an old one, it is not 
likely the pressure was increased, for the presump- 
tion is, that it was previously worked up to its maxi- 
mum safe load, and which we will assume to be 
100 lb. per square inch (though it may have been 120 lb.) 
Now with an 11 in. cylinder and cut-off at 75 per cent. of 
the stroke, the mean piston load will be 9177 Ib., and a 
corresponding load on the 15jin. piston will be obtained 
by a mean pressure of 47.1 1b. per square inch. But how 
about the high-pressure cylinder? Unless I, too, am “ alto- 
gether wrong,” a mean pressure of 133 lb. or 33 lb. above 
boiler pressure, will be required to make this cylinder also 
equal to the other 1lin., even if it (the 92 in. cylinder) 
exhausted into the atmosphere, and steam delivered from 
the boiler through a reducing valve to the 153 in. cylinder, 
which is of course not the case for the high-pressure 
cylinder exhausted into an intermediate receiver, so that 
a still greater boiler pressure will be necessary to over- 
come the resistance due to back pressure, and some- 
thing like 1901]b. per square inch will be required to 
develop in the compound, the corresponding power of a 
simple engine with two llin. cylinders with 100 lb. 
per square inch boiler pressure. And if the com- 
pound is to have any pretensions to an economical steam 
user, a still greater pressure than 190 lb. will be unavoid- 
able, in order that a higher grade of expansion may be 
used, a lower terminal pressure obtained, and the expan- 
sion effected in the proper place, viz., the cylinder instead 
of the receiver. Now it appears to me that this great 
difference of pressure to do the same amount of work, is 
due to the fact, thatthe comparatively low terminal pres- 
sure of the large cylinder must be compensated by an 
increased initial pressure in the smaller or high-pressure 
cylinder, the collective mean pressure in both cases will 
Ps become equal, and the power developed by the 
different engines consequently co-equal; to do this, how- 
ever, I think a new boiler will be wanted for the com- 
pound. 

The suggestions of Professor R. H. Smith in your issue 
of the 23rd ult. are worthy of notice. Why not place the 
cranks at 120 deg. and couple up the wheels of the North- 
Western compound? The engine will be a better 
starter, and I should say more easily handled, the strain 
on the coupling-rods ought to be less severe than thuse of 
the ordinary locomotive are subject to, owing to the 
turning effort of the high and low-pressure cylinders 


being transmitted by other and independent means, to | 


the four driving wheels, and all the duty the coupling- 
rods will be called upon to perform will be that of keep- 
ing the engines relatively together. I would respectfully 
suggest in addition that there be fitted in communication 
with the steam chest of the high-pressure cylinder an 
ordinary steam gauge, also in communication with the 
receiver a pressure gauge (for after all the receiver is but 
the boiler or steam supply for the low-pressure cylinder), 
with an inner and outer index, one showing the receiver 
pressure, the other a dummy, the object of this gauge 
being to convey to the driver what the receiver pressure 
is; and what it should be, to give the best results with a 
given steam chest pressure, as indicated by the gauge 
thereto attached, as mentioned above, these pressures 
should of course be previously ascertained by actual 
experiment and indicator diagrams, for the slide of the 
high-pressure expansion varying apparatus, should have a 
pointer and index fitted, showing the best cut-off in the 
small cylinder for a.given steam chest pressure. It would 
then be a simple matter for the driver, with an indepen- 
dent and variable cut-off appliance, such as that intro- 
duced by Mr. F. W. Webb, and by a glance at the pres- 
sure, as indicated by the steam chest gauge, to bring the 
receiver or compound gauge to the predetermined point 
coincident with that pressure, by means of the low-pressure 
variable expansion gear; thus I think the same amount 
of work will be given off by each particular cylinder, 
which is, I believe, one at least of the points aimed at. 
I am, yours very truly, 
CHARLES J. Ennor, A.M.I.C.E. 
Oporto, October 31, 1885. 





To THE EDITOR OF ENGINEERING. 

Srr,—An examination of your published drawings of 
London and North-Western Railway engines as given in 
your issue of May 1, 1885, seems to show that the receiver 
capacity was about 70 per cent. of the volume swept by 
low-pressure piston. 

In marine practice, as far as the writer is aware, this is 





about the smallest amount possible, if a serious rise in 
back pressure is to be avoided in a portion of the high- 
pressure exhaust. In ordinary construction both engines 
are usually coupled, and the exhausts and admissions of 
the several cylinders take place at definite intervals. An 
exception will occur to your readers in the case of some 
engines made by a Scotch firm of engineers for towing 
purposes, which are capable of being worked indepen- 
dently. 

Assuming the distribution of steam in the cylinders to 
be perfect as far as cut-off is concerned, and this is one of 
the advantages claimed for the valve gear used, it is 
obvious that the several exhausts and admissions for both 
sets of engines must occur at intervals other than 180 deg. 
in angular movement of the driving wheels, or in other 
words, at unequal intervals of time; and as hunting is 
sure to take place between the two sets of driving wheels, 
occasionally three exhausts from the high - pressure 
cylinders may have to be squeezed into the receiver in the 
interval between the two low- pressure cylinder admissions, 
causing an amount of back pressure very excessive and 
uneconomical, A diagram given in your issue of August 
10, 1883, shows a loop in the high-pressure cylinder card 
and some negative pressure. 

That the receiver appears to require a little nursing is 
evident from what is stated in Mr. Webb’s paper, pub- 
lished in ENGINEERING, vol. xxxvi., page 126. In this 
Mr. Webb says: ‘‘ With regard to the degree of expan- 
sion at which the engine is worked, in practice the low- 
pressure cylinder is kept nearly in full gear, while all the 
expansion is done in the small high-pressure cylinders, so 
that no more steam is used than is absolutely necessary to 
do the work.” The admission to the low-pressure cylinder 
is Lound to be made large in order that it may lower the 
receiver pressure suitably under the circumstances of the 
small capacity. The advantage of expansion in one cylin- 
,~s as affecting steam economy is new to your correspon- 

ent. 


London, November 3, 1885. DUPLEX. 





To THE EDITOR OF ENGINEERING. 

Srr,—We noticed in your issue of October 23, 1885, that 
a correspondent, ‘‘ X,” mentions that the Great Eastern 
| compound engines were taken off the St. Pancras working 
of the Great Eastern Railway, because they had an in- 
superable objection to climbing one of the banks between 
Tottenham and St. Pancras. As this statement is likely 
| to injure the reputation of Mr. Worsdell’s compounds, 
| we think it only fair to state that it is totally incorrect, 
and if ‘“‘ X” likes to take the trouble to inquire at St. 
Pancras, he will find that they are new working that 
traffic. 

Yours truly, 


London, Nov. 5, 1885. TAITE AND CARLTON. 








BICHROMATE BATTERIES. 
To THE EpiTor OF ENGINEERING. 

Srr,—In answer to H. Twyford, he can procure zinc 
at Cotton and Johnson, Gerard-street, Soho. Bichromate 
per pound 6d., larger quantities, $ cwt. and more, at 5d. 
per pound ; sulphuric acid per 10 lb., 14d. per pound of 
Barnes, Drysalter, Long Acre; the jars with tap holes 
at Stiff and Sons’ potteries, Lambeth. They are called 
‘coffee cans” and range from 2 gals. upwards. Stone- 
ware taps will be ground in at a small extra charge, or 
may be fitted in with shives, paraffin waxed. 

Yours truly, 


W.N. 








LARGE OUTPUT OF BESSEMER STEEL. 
To THE EpiToR oF ENGINEERING. 

Srr,—I have received from America a record of the 
output for the week ending 4 p.m. of Saturday, Sep- 
| tember 26, 1885, of a pair of 7-ton Bessemer vessels, which 
shows the large total of 551 heats producing 4005 tons of 
Bessemer steel as the output for the week. Each day’s 
production was as follows : 


tons. 
Monday 75 blows, making ... 545 
Tuesday ... 103 ,, a ee 775 
Wednesday 95 ,, a 691 
Thursday... 102 _,, pa 743 
Friday a as 661 
Saturday ... 84 ,, pe 610 


Total Ge” ee : . 4005 

This is, I believe, the largest make for one week that 
has yet been recorded even in the States, and is very 
greatly in excess of the output from any English plant of 
the same nominal capacity. 

These figures may be of interest to your readers, and I 
shall be glad if you can insert this note in your next issue. 

Truly yours, 
W. H. GREENWOOD. 
Firth College, Sheffield, October 29, 1885. 








MARINE ENGINE GOVERNOR. 
To THE EpiTOoR OF ENGINEERING. 

S1r, — My attention has just been directed to a letter on 
the above subject in your issue of the 23rd ult. from Mr. 
F. F. Almqvist, which to my mind is somewhat mislead- 
ing, because Mr. Almqvist says, ‘‘The governor is not 
only connected with the throttle valve, but also with a 
piston valve, which permits the steam in the receiver to 
escape to the ‘‘ condenser.” Now if Mr. Almqvist will 
refer to the specification of his application for patent dated 
October 25, 1884, No. 14,416, 1 challenge him to put his 
finger on any sentence which would substantiate the 
statement above made in spite of the ambiguous language 





in which the specification is framed. On the other hand, 
Mr. Almgqvist says, page 3, line 32: ‘‘In large engines 
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with heavy valves a special arrangement is made whereby 
the steam closes the throttle valve, the governor regu- 
lating the extent it shall open or close.” There is in fact 
no indication whatever to show that there is a piston valve 
to permit the steam in the receiver to escape to the con- 
denser. Neither is there any reference in the specification 
aforesaid to the supplementary cock, and as to his cata- 
ract it is intended tu be in the engine room, and indeed 
he says so when he refers to the direct connection between 
piston rod of same and governor; how then could it be 
properly influenced by the water at the stern of the vessel 
seeing that it is nearly amidships? Such an arrangement 
can only be effective at the stern of the vessel, and seeing 
that he has no such arrangement included in his specifica- 
tion, nor indeed the piston valve referred to, it is per- 
fectly clear to my mind that these arrangements are after- 
thoughts of Mr. Almqvist. 
Tan, Sir, yours, &c., 
C, BURNETT. 
Hartlepool, November 3, 1885. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, October 24, there was successfully 
launched from the shipbuilding and engineering works 
of Messrs. Oswald, Mordaunt, and Co., at Southampton, 
a handsomely modelled iron sailing ship of 2150 tons net re- 
gister, named the Fulwood. Her dimensions are: Length 
extreme, about 280 ft.; breadth extreme, 40 ft. 6 in.; 
depth of hold, 24 ft. 8in. The vessel is to the order of 
Messrs. R. W. Leyland and Co., of Liverpool. 


On Tuesday, October 27, Messrs. Scott and Co., 
Greenock, launched the Soochow, a finely-modelled steel 
steamer of 1600 tons, and measuring 260 ft. by 33 ft. by 
23 ft. 6in. She has been built to the order of the China 
Navigation Company (Limited), for their China coasting 
trade, and is being supplied by the builders with com- 
pound engines of 200 horse-power nominal, the cylinders 
being 29in. and 58 in. in diameter respectively, with 
piston stroke of 42 in. 


With the same tide, Messrs, Archibald M‘Millan and 
Son, Dumbarton, launched an iron sailing ship named the 
Celtic Chief, a vessel of 1800tons. She has been ‘built to 
the order of Messrs. Parry, Jones, and Co., Liverpool, 
and is to form one of their East India and San Francisco 
traders. She is an exceptionally strong ship, and is being 
furnished and outfitted in all respects with a view to the 
economy of labour on board. 





Also with the same time, Messrs. Scott and Co., 
Bowling, launched an iron screw steamer named the 
Battle Isle, a vessel measuring 125 ft. by 20 ft. by 
9 ft. 6in., and intended for the Lochfyne herring trade. 
She has been built under special survey to the order of 
Messrs. Hay, Tarbert, and to class 100 A 1 at Lloyd’s. 
Compound surface is | engines are being fitted 
into the vessel at Glasgow by Messrs. William King and 
Co. They are of 68 horse-power, and are expected to 
develop a high rate of speed. 





Messrs. William Simons and Co., Renfrew, on the 27th 
ult., launched a twin-screw hopper dredger, of 800 tons 











capacity, and having engines of 800 indicated horse-power. | 


This vessel has been designed for dredging to 37 ft. depth 
of water, and is fitted with the builders’ traversing bucket- 
ladder, toenable her to cut her own flotation in shoals 
and banks. 
Commissioners. 

From their Greenock shipbuilding yard, on the 28th 
ult., Messrs. Russell and Co. launched a first-class sail- 


ing ship named the Avoca, a vessel of 1600 tons register, | 


and measuring 260ft. by 38 ft. by 23 ft. She has been 
built to the order of Mr. James Naurse, London, and is 
the fourth vessel built by Messrs. Russell and Co. for the 
same owner, whose fleet is principally employed in the 
East India trade. 





The screw steamer Captain M'‘Clure, recently built by 
Messrs. Murdoch and Murray, Port-Glasgow, had her 
official trial trip on Thursday, the 29th of October. On 
the measured mile she attained a speed of 12} knots per 
hour, which was considered very satisfactory. Messrs. 
J. and T. Young, Ayr, supplied the engines. 





On the same day Messrs. Russell and Co, launched from | 


one of their Port-Glasgow shipbuilding yards an iron 
sailing barque named the Dee, 1120 tons net register, and 
measuring 215 ft. by 35 ft. by 21 ft. She has been built 
to the order of Captain M‘Farlane, Glenclune, and is 
being supplied with a complete East India outfit, and for 
service as a general trader. 








FOREIGN AND COLONIAL NOTES. 

American Pumping Engines.—The Southwark Foundry 
and Machine Company, cf Philadelphia, has completed 
a pair of large centrifugal pumping engines for the 
United States Navy Yard at Mare Island, California. 
Each pump weighs 165,000 lb. The cylinders are 28 in. 
in diameter by 24 in. stroke. The pumps are over 11 ft. 
in diameter, andeach has a capacity of 40,000 gallons per 
minute, All the pump pipes are 42 in. in diameter. Each 
engine drives a pump directly, and each acts indepen- 
dently of the other. The engines are supplied with the 
Porter-Allen link motion. 


More Pennsylvanian Coal.—There is a prospect of the 
extensive coalfields between Ligonier and the Pennsyl- 
vania Railroad being opened up before long. A West- 
moreland county company had secured leases covering a 
tract of about 8000 acres of an 8 ft. vein, but its leases 
have expired, and it is now thought that a syndicate of 
New York and Philadelphia capitalists will secure the 
territory and commence operations, The coal lies in the 
basin, and a large proportion of it can be reached by 
drifting, although there are points at which it would be 
necessary to sink shafts. 


The Mississippi.—The annual report of the engineer in 
charge of the jetties, at the south pass of the Mississippi, 
looks well for the jetty system. The full depth and width 
of the channel has been maintained, although no dredg- 
ing of any kind has taken place since the beginning of 
1883. The inner east jetties have been extended 605 ft. 





She has been built for the Belfast Harbour | 


AT THE INVENTIONS EXHIBITION. 
COMPANY, 


SALTASH. 











It is claimed that there is a 30 ft. channel whose least, 
width is 130 ft., and a 26-ft. channel of 270 ft. The deposit 
outside the jetties has for some time shoaled the water, 
but not rapidly. Some 500ft. beyond the jetties the 
actual depth is about 26 ft., but the channel is so crooked 
that a ship is navigated with difficulty. 


Irrigation in Victoria.—Mr. J. D. Derry, C.E., who 
accompanied Mr. Deakin to America as_ professional 
representative of the Victorian Water Commission, advo- 
cates caution in expressing an opinion on the prospects of 
irrigation in Victoria, as the conditions of natural water 
supply in that colony are inferior to those in California, 
and require systematic and careful study as a whole, 


The Russian Navy.—The keel of another formidable 
| ironclad for the Russian Government, intended to be the 
| flagship of the Baltic fleet, was recently laid. She will 
| have adisplacement of 8440 tons, and her dimensions are: 

Length, 326 ft. ; breadth, 67 ft.; and depth, 23ft. The 
| engines will be of 8500 horse-power indicated. 


Great Russian Railway.—The aggregate revenue of this 
undertaking in 1884 was 42,823,233 roubles, or 1,597,222 
roubles less than in 1883. The total of 42,823,233 roubles 
was made up as follows: Warsaw line, 11,251,620 roubles ; 
Nijni-Novgorod line, 8,640,215 roubles ; and Nicolas line, 
22,922,396 roubles. The ratio of the working expenses to 
the traffic receipts on the three lines was as annexed last 
ear: Warsaw line, 69.63 per cent.; Nijni-Novgorod 
ine, 40.14 percent. ; and Nicholas line, 38.70 per cent. 
The 20/, shares in the company will receive altogether 
interest and dividend for 1884 at the rate of 7 per cent. per 
| annum, 
| The Messageries Maritimes.—The Messageries Mari- 
| times has resumed its service in the Chinese seas. The 
service was, of course, interrupted during the late war be- 
tween France and China. 


Bridge Building in New South Walcs.—The tender of 
Messrs. Royce and Co., of Sydney, for the supply of 
material and the erection of iron bridges over the Arran 
and the Endeavour, has been accepted. The total amount 
for the Arran bridge is 18,414/., and for the Endeavour, 
48791, 

Fremantle, Western Australia.—The execution of Fre- 
mantle harbour works is now assured, and will be under- 
taken as soon as Sir John Coode visits and inspects the 
port and furnishes his report. 

New Zealand Frozen Meat.—The New Zealand Frozen 
Meat and Storage Company, whose works are erected on 
reclaimed land near the Auckland Railway Station, has 
vommenced operations. The machinery has been supplied 
by Messrs. Haslam and Co, 








Tue INSTITUTION oF Civit ENGINEERS.—The opening 
meeting of the session will be held on Tuesday next, the 
10th inst., at 25, Great George-street, Westminster, at 
8 p.m., when the President, Sir Frederick Bramwell, will 
distribute the medals, premiums, and prizes awarded for 
papers communicated to the Institution in the session 
— and papers on the steam engine indicator will be 
read, 
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SECTION THRO’ FURNACES 


__WE give this week another two-page engraving | was engined by Mr. D. Rowan, of Elliot-street, Glasgow. 
illustrating the compound twin-screw engines of he engines are 600 horse-power nominal, or 3500 horse- 


H.M.S, Surprise and Alacrity, other two-page engrav- | power actual, and the vessel can make 14 knots per hour. 
agg She carries two multitubular steel boilers, 18 ft. 6 in. by 


ings of which have already appeared in our issues of | >! a - i 

the 9th and 23rd ult. We alse publish on the present - ft. ome and working to a pressure of 85 1b. to the 
page and page 450 engravings of the boilers of the ee 

above-named vessels. We postpone our description Proposed Timber Float for Cardiff.—Mr. W. T. Lewis, 
until the remainder of our illustrations relating to this the Marquis of Bute’s agent, has had under consideration 
subject appear. the desirability »f extending the existing dock accommo- 
dation at Cardiff. A site has now been selected for the 
construction of a timber float; it is situated between 
Messrs. Alexander and Co.’s timber yards and Messrs. 
Crawshay’s sheds on the west side of the Glamorgan- 
shire canal. bag float _ have an area of — 
A eight acres, with a depth of water equal to that o 
goods between Cardiff, Colombo, Madras, and ris canal, and it will rs connected with the latter by 
The steamers are those of the ‘‘Clan” Line, | means of a lock about 18 ft. wide. It is also intended to 








NOTES FROM THE SOUTH-WEST. 

New Line of Steamers.—A new line of steamers has 
been inaugurated at Cardiff for the conveyance of pas- 
sengers and 
Calcutta. 


and they are of large tonnage, and well equipped in every construct a lock ata short distance below the proposed | 


respect. Two of the fleet have been lying in the East 
Bute Dock, Cardiff—the Clan Sinclair and the Clan Mac- 
pherson. The Clan Macpherson, which is a steel steamer, 
was built by Messrs. Napier, Shanks, and Bell, of Yoker, Landslip on the Great Western.—A landslip occurred 
Glasgow, at a cost of 90,000/., and carries a cargo of 5000 | on the Great Western Railway between Lidford and 
tons, with cellular double bottoms and seven water-tight | Coryton on Wednesday night. A goods train ran into 
compartments coming up to the upper deck. The ship | the débris, and an engine was thrown off the line. 


timber float lock, and to deepen the canal from the lock 
to the sea lock. 
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| the price of coal 6d. per ton as from November 1. 


| takings could have a working agreement for a certain 



























SECTION THRO’ FLAME BOX 


Noal in the Forest of Dean.—The associated coal- 
masters of the Dean Forest coalfields have advanced 


Taff Vale and Rhymney Railways.—On Saturday a 
meeting of stockholders of the Taff Vale and Rhymney 
Railway Companies was held at Bristol for the purpose of 
considering the desirability of amalgamating the two un- 
dertakings. There was a fairly large attendance. The 
chair was occupied by Mr. G. C. Sayce. A committee 
was appointed to consider the subject, and to take such 
action as it might deem desirable with regard to it. Mr. 
R. Wandsbrough, solicitor, suggested that the two under- 


period, without going to Parliament at all. 


Blaenavon.—The Blaenavon Iron Company has damped 
down three furnaces. 


Portishead District Water Company.—The report of the 
directors for the half-year ending September 30, 1885, 
states: ‘‘ The income from the water rates for the period 
had amounted to 434/. 18s. 7d., being an increase of 
1337. 3s. 7d. over the corresponding period of last year. 
The directors are pleased to report that during the ex- 
ceptionally dry weather lately experienced there has been 
an unfailing supply of water from the springs.” 
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Cardif.—The steam coal trade has undergone little 
change. The Union Steamship Company is stated to 
have let important contracts to two local firms. The 
demand for small steam coal has continued fairly good. 
In the patent fuel trade, shipments are far from heavy, 
but a better tone has prevailed. The iron ore trade has 
not shown any change for the better. Last week’s clear- 
ances comprised 131,811 tons of coal, 1930 tons of patent 
fuel, and 1004 tons of coke. From Bilbao there arrived 
1930 tons of iron ore and 2304 tonscame to hand from 
other sources. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again depressed last Thursday, and prices receded 
another 1d. per ton. Business was done on forenoon 
*Change at 41s. 34d. down to 41s. 24d. cash, also at 41s. 5d. 
to 41s. 4d. one month, and the close was buyers at 41s. 4d. 
one month and sellers at 41s. 44d., the cash price being 
nominally 41s. 24d. In the afternoon there were trans- 
actions at 41s. 24d. cash and 41s. 4d. one month, with 
sellers remaining at those prices, and buyers at 4d. per 
ton under. Friday’s market was a turn firmer, but only 
a smallamount of business was done. Transactions were 
reported during the forenoon at 41s. 25d. to 41s. 4d. cash, 
also at 41s. 4}d. to 41s. 54d. one month, the close being 
buyers at 41s. 4d. cash and 41s. 5jd. one month, with 
sellers wanting 4d. more per ton, In the afternoon basi- 
ness was reported at 41s. 44d., 41s. 4d., and back to 
41s. 4hd. cash, also 41s. 5$d, one month, and the close was 
buyers at 41s. 44d. cash and sellers at 41s. 5d., and the 
month price nominally at 41s. 6d. A little more firmness 
was also shown in Monday’s market, and prices made an 
advance of 2d. per ton from last week’s close. Business 
was done in the morning at 41s. 4d. to 41s. 64d. cash, also 
at 41s. 54d. to 41s. 8d. one month, with buyers at the close 
at 41s. 74d. one month, and sellers at 41s. 8d., and the 
cash price nominally at 41s. 6d. In the afternoon 
transactions took place at 41s. 7d. and 41s. 64d. cash, 
also at 41s, 9d. to 41s. 8d. one month, and the market 
closed with buyers at 41s. 64d. cash and 41s. 8d. 
one month, and sellers at 4d. per ton higher. A 
still stronger tone prevailed in the warrant market 
yesterday, and prices closed 4d. per ton over those of 
Monday, and 6d. per ton over Friday’s closing quotations. 
Business was reported in the forenoon market at 41s. 7d. 
to 41s, 94d. cash, and at 41s. 84d. to 41s. 10$d. one month, 
and the close was buyers at 41s. 9}d. cash and 41s. 104d. 
one month, with sellers at }d. per ton more. The quota- 
tions in the afternoon were 41s. 10d. to 41s. 11d. cash and 
41s. 11d. to 42s. one month, the market closing with 
sellers at 41s. 11d. cash and buyers at $d. lower per ton, 
the month’s price being being nominally 42s. Business 
was done this forenoon at 41s. 104d. down to 41s. 84d. 
and back to 41s. 94d. cash, and at 41s. 114d. to 41s. 94d. 
and 41s. 104d. one month; and in the afternoon no 
market was held, out of respect to the memory of the 
late Mr. Robinson, a leading iron merchant in Glasgow. 
There is no certainty or even marked probability that the 
advance made in prices within the past few days will 
prove to be anything else than a mere ‘‘spurt” due to 
some temporary influence that is at work. Not only is 
there a great absence of legitimate business prevailing, 
but itis stillto be said that there are no encouraging 
prospects of any early improvement. The demand for 
all classes of iron is falling away to such an extent that 
makers are quite disposed to grant concessions so as to 
secure orders. Referring to last month, the closing price 
on Friday was only 2}d. per ton above the lowest, and 
is. 5d. under the highest price. From July, when the price 
reached 40s. 74d., up till September, when the highest point 
was reached, there was an advance of 3s. 34d. per ton, but 
during the past month 2s. 6d. of that advance was lost, and 
prices came to within 94d. of the lowest quotation reached 
since the great depression of 1879, when 40s, was accepted. 
No change has taken place in the weekly production of 
pig iron, there being still 91 blast furnaces in actual opera- 
tion, as compared with 95a year ago. Last month’s make 
was about 3000 tons less than that of October, 1884. The 
shipments of Scotch pig iron for the week ending last 
Saturday amounted to 7818 tons, as against 7210 tons in 
the preceding week, and 12,167 tons in the corresponding 
week of last year. Amongst them there were 1020 tons to 
Italy, 870 tons to Australia, &c., 625 tons to the United 
States, 545 tons to Canada, 500 tons to South America, 
435 tons to Holland, 315 tons to Russia, 250 tons to France, 
and 160 tons to Spain and Portugal. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 633,614 tons yesterday afternoon, as compared 
with 632,665 tons yesterday week, showing an increase for 
the week of 949 tons, 

Exports of Locomotives.—The foreign and colonial ship- 
ments of machinery, &c., from the Clyde reported last 
week, included seven locomotive engines and tenders for 
Bombay, of the value of 17,5007. 


Importation of Nickel and Cobalt Ore into the Clyde.— 
The barque Dunscore of the ‘‘ Village Line” of Clyde 
sailing ships, which arrived at Greenock last week from 
the French settlement of North Caledonia, brought 1300 
tons of rough nickel and cobalt ore, the first cargo of that 
description ever brought to the Clyde. Formerly the 
metals were shipped to this country in a partially reduced 
condition, but in this case the rough mineral has been sent 
home to be smelted at Kirkintilloch, near Glasgow. 
Should the experiment turn out to be a success, the 
present cargo will be the forerunner of many more. 


Clyde Shipbuilding Trade.—The output from the various 
shipbuilding yards on the Clyde during the month of 
October was twenty vessels of a total of 18,311 tons, show- 
ing a falling off to the extent of 2944 tons as contrasted 
with the output in October last year, and of 17,540 tons 





under that of the same month of 1883. When compared, 
however, with the output of October, 1879, which was in 
the period of the last depression, last month’s return shows 
an increase of 7161 tons of new shipping. The returns for 
the past ten months show that 218 vessels have been 
launched, of a total of 161,803 tons, being 96,764 tons under 
the output of the same period of 1884, and 166,758 tons 
under the return for the ten months of 1883, but 24,453 
tons more than the output in the corresponding period of 
1879. Twelve of the vessels launched last month, of a 
total of 14,551 tons, were sailing ships, and only eight, 
aggregating 3760 tons, were steamers. The largest of the 
latter was the Soochow, 1600 tons ; and three of the sail- 
ing ships were vessels of 1600 teas, 1690 tons, and 1700 
tons respectively. 

Institution of Engineers and Shipbuilders in Scotland.— 
The opening meeting of the new session of this Institu- 
tion was held last week, Professor James Thomson, 
F.R.S., President, in thechair. Having formally opened 
the meeting, the President proceeded with the presenta- 
tion of awards voted last session on account of papers 
read in the session 1883-84. They were the Institution 
medal to Mr. Ralph Moore, one of Her Majesty’s In- 
spectors of Mines, for his paper on ‘‘ Cable Tramways ;” 
the Marine Engineering Medal to Mr. J. H. Biles, Clyde- 
bank Shipyard, for his paper on ‘‘ The Stability of Ships 
at Launching ;” a premium of books to Mr. Robert L. 
Weighton, M.A. (Messrs. Hawthorns, Newcastle-on- 
Tyne), for his paper on ‘‘ The Compound Engine Viewed 
in its Economical Aspects;” and to Messrs. Purvis and 
Kindermann (Leven Shipyard, Dumbarton), also a pre- 
mium and books for their paper on ‘‘ Approximations to 
Curves of Stability from Data for Known Ships.” A 
short introductory address was then delivered by the 
President, who dealt chiefly on the desirability of force 
tests being more frequently applied to engineering and 
other constructional works. Mr. Staveley Taylor’s paper, 
read last session, on ‘The Butt Fastenings of Iron 
Vessels,” was submitted for discussion, the speakers being 
Messrs. Biles, A. C. Kirk, and Henry Napier. An ex- 
ceedingly interesting paper on ‘‘ The Great Caissons of 
the Forth Bridge,” by Mr. Andrew S. Biggart, C.E., was 
afterwards read, and the discussion upon it was postponed 
till the next monthly meeting. One new member and six 
new graduates were elected. 


Society of Chemical Industry.—The third session of the 
Glasgow and West of Scotland section of this Society was 
opened last night by an introductory address from the 
new chairman, Mr. J. N. Cuthbertson, chemical broker 
and chairman of the Glasgow School Board. His address 
was chiefly devoted to the progress making in technical 
and scientific education both at home and abroad. Two 
papers were subsequently read. The first was by Mr. G. 
Beilby, of the Mid-Calder Oil Works, his subject being 
‘Further Notes on a New System of Cooling Oils for the 
Extraction of Paraffin.” The other was entitled ‘* Further 
Notes on High-Temperature Thermometers,” the author 
being Mr. J. Murrie. 

Professor Fleeming Jenkin’s Successor in the University of 
Edinburgh.—The new incumbent of the Baxter Chair of 
Engineering in the University of Edinburgh—Professor 
Armstrong, formerly of the Yorkshire College of Science 
—was formally introduced to his class yesterday by the 
Principal, Sir William Muir. His opening address was 
based on the same subject as that which his distinguished 
predecessor, Professor Fleeming Jenkin, dealt with seven- 
teen years ago in his inaugural address, namely, ‘‘ The 
Education of Civil and Mechanical Engineers in Great 
Britain and Abroad.” Professor Armstrong laid special 
stress on the recent progress made in this direction in the 
United States of America. Towards the close of his 
remarks he advocated the foundation in his own Uni- 
versity of a “‘Fleeming Jenkin” Laboratory of Me- 
chanical Science. 


The Education of Engineers and Architects. — Last 
Friday morning Mr. James Gibson Fairweather, B.Sc., 
delivered a lecture on the education of engineers and 
architects in the Professional Hall, George-street, Edin- 
burgh, introductory to an extra-mural course on the 
principles of engineering and construction. He showed 
the great necess_ty for reform in the subjects taught in 
middle-class schools, and pointed out the insufficiency of 
the present elementary education to form a suitable basis 
for the requirements of the civil and mechanical engineer, 
architect, manufacturer, &c. He briefly sketched the 
nature of the subjects which ought to be studied from 
early life, through the college or technical school career, 
and pupilage. The lecturer mentioned that, while visit- 
ing Sir William Armstrong, Mitchell, and Co.’s works at 
Elswick recently, it was pointed out to him that many 
of the situations in the establishment requiring technical 
knowledge were filled by foreigners. It was also, he 
said, of some interest to know that some of the heads of 
departments in that immense factory were foreigners— 
from north of the Tweed. 


Mining Institute of Scotland.—An ordinary meeting of 
this Institute was held at Hamilton last Thursday even- 
ing. Discussions took place on papers on the Proell auto- 
matic expansion gear and on the Cadzon Colliery system 
of endless rope haulage, and a paper was read by Mr. 
James Ashworth descriptive of his improved safety lamps. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Proposed Railway from Grimshy to Cleethorps.—At a 
special meeting of the Cleethorps Local Board an offer of 
the Provincial Tramway Company, Limited, the owners 
of the Grimsby Street Tami, to extend their system 
to Cleethorps, was considered. The company propose 
to lay a single line of rails from their terminus at 








——————— 
New Clee to the foot of the hill at Cleethorps, a distance 
of 2057 yards, with five passing places, on rn 
to give the company approval and support in the said 
undertaking, subject to the terms of the company’s pro- 
visional order being satisfactory to the Board, 


Scarborough Cliffe Bridge Company.—The annual meet. 
ing of this company has been held at Scarborough. The 
Mayor (Ald. Foster) presiding. In moving the adoption of 
the report, the chairman said it reflected great credit 
upon the manager (Mr. Goodirecke), that, notwithstand. 
ing the reduction in receipts, owing to the short season 
consequent upon the continuously inclement weather, the 
balance available for the 2s. dividend showed a. de- 
crease as compared with last year of only 241, 19s, 


Reduction of Railway Rates.—It is stated that the 
various railway companies have decided to reduce the 
rate of carriage for tine goods between Liverpool and 
Manchester and other places in Lancashire and York. 
shire, to 6s. 10d. per ton on and after next Monday. The 
North-Eastern Railway Company, in view of the de. 
pressed state of the northern ironmaking industry, have 
conceded to the Cleveland pig-iron trade a rebate off the 
carriage rates upon ironstone, coke, and limestone of one 
per cent. for each shilling per ton fall in the price of pig 
iron, besides allowing the minimum sliding scale rate to be 
31s. instead of 35s. as formerly. The advantage to the 
makers in one case is a rebate of three per cent. on the 
carriage of minerals. 


Threatened Dispute with Collicrs.—A conference of 
delegates representing a large proportion of the collieries 
in Derbyshire, has been held at the Sun Inn, Chester. 
field, Mr. Henry Jarvis, President of the Derbyshire 
Miners’ Association, presiding. The following resolution 
was passed: ‘‘ That this conference, having heard the 
report of the Blackwall delegates that Mr. Langden, 
manager of the Blackwall collieries, has given notice to 
four men for forming a branch of the Derbyshire Miners’ 
Association, and has threatened to discharge all whose 
names are enrolled on the works, hereby expresses its 
utmost reprobation and abhorrence at such arbitrary, 
tyrannical, and altogether unjust conduct, and urges on 
the men to unite at once for defence of the rights of com- 
bination as provided by the law ; and that the whole 
matter be laid before the proprietor of the collieries, Mr, 
Bainsbridge, of Sheffield.” 


The Load-Line.—At the annual meeting of the Chamber 
of Commerce, Mr. C. M. Norwood, M.P., speaking on 
the question of the load-line, said with reference to the 
Load-Line Committee, they had been eighteen months 
in arriving at their conclusions. There were several dis- 
cussions on the question, and they found there was no 
authority which would take upon itself to fix a load-line. 
He suggested that the matter should be left to the owner 
to fix his own line, and it would then form the basis of a con- 
tract between him and the crew as to the maximum load- 
ing of his vessel. Upon his suggestion was based the 
load line which was adopted in 1875, and though it suited 
the purpose of some people to despise that line, yet it 
had done good, and he was proud to hear Mr. Gray, of 
the Board of Trade, express the indebtedness to him for 
his suggestion. There was a load-line for the Indian 
seas for fine weather, and a load-line for the Atlantic in 
winter. He did not mention that to disparage the labours 
of the Load-Line Committee, but to put before them the 
extreme difficulty with which the Committee had to deal. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but the market was still depressed, 
and prices were a shade lower. No. 3 Cleveland pig was 
offered at 31s. 9d. per ton f.o.b. Tees, and one or two 
lots changed hands at 3d. less, There are no signs of im- 
provement in trade. During the past month the ship- 
ments fell off to the extent of something like 7500 tons, 
and as was anticipated the stocks of iron have very much 
increased. This is accounted for by the general depres- 
sion and the approaching close of the shipping season. 
Many of the iles mills and steel rail mills have not 
been in full operation for a long time, and latterly they 
have been working less satisfactorily, the consumption of 
pig-iron thus being very considerably limited. Ship plates 
are now selling at 4/. 12s. 6d. per ton. and angles at 
4l, 7s, 6d. Steel shipbuilding plates can be bought at 
61, 12, 6d. per ton delivered at yards on the north-east 
coast. Hematite pig-iron is quiet at 42s. 6d. per ton for 
Nos. 1, 2, and 3 f.o.b. west coast ports. 


The Make of Cleveland Pig Iron.—The Cleveland Iron 
masters’ Association returns for the month of October 
have been issued. They show that of 154 blast furnaces 
95 have been in operation, and have produced during the 
month 204,391 tons, an increase of 2239 tons on the month 
of September. Stocks of pig iron in the Cleveland 
district have increased very considerably, the total now 
being 443,609 tons, an increase of 14,182 tons on Septem- 
ber. During the month of October the shipments of pig 
iron from Middlesbrough reached 77,487 tons, a decrease 
of 7687 tons on September. It has been rumoured that 
the Cleveland ironmasters are about to revert to a 
systematic restriction of the production of pig-iron. Asa 
matter of fact the ironmasters have taken no action on 
this matter, and have not agreed to anything definite. On 
Friday, the 6th inst., there is to be a meeting of masters 
and men with a view to arranging the blast furnacemens 
wages question. 


The Recent Arbitration in the Man ufactured Tron Trade. 
—Dr. Watson, of Newcastle, gave his award a few days 
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ar duced the wages of ironworkers in the North 
060 od 24 per prose His decision has occasioned a 
veat deal of dissatisfaction on both sides. It will be 
orsliected that the employers claimed a reduction of 74 
— cent., stating that owing to low prices, competition, 
Pd poor demand, they could not carry on business at a 
aft. The men proved that in consequence of short 
| rae the average wages of puddlers was only 15s. 

and contended that they could not bear any further 
reduction. Since the award was made Messrs. Fox, 
Head and Co., of the Newport Rolling Mills, Middles- 
prough, have given notice to all their workmen to leave 
their employment, as they cannot carry on business under 
yresent conditions a at a loss. Messrs. Dorman, 
Tone, and Co., of the Britannia Iron Works, and the 
West Marsh Works, Middlesbrough, have stopped their 
works. It is understood that they have taken this step 
with the view of revising the wages of some of the higher 
paid workmen. 

The Recent Strike_at Elswick.—The Court of Concilia- 
tion, consisting of Lord Ravensworth, Judge Holl, and 
Mr. Joseph Cowen, M.P., has decided that the men who 
struck against Mr. M‘Donnell, one of the managers at Sir 
William George Armstrong, Mitchell, and Co.’s works, 
at Elswick, Newcastle, have not made out their case. 
Mr. Cowen adds a demurrer stating that he believed the 
men were justified in their charges against Mr, M‘Don- 
nell. The Court of Conciliation has done its work, and is 
atanend. The most satisfactory point about the whole 
of this unpleasant business is that by referring the matter 
toa aes: of Conciliation, work was resumed, and em- 
ployers ond workmen were thereby benefitted. 

Engineering and Shipbuilding.—Engineers continue to 
be fairly well employed, but new work is difficult to 
obtain, and prices are still very low. Shipbuilding, as 
might be expected at this season of the year, is more 
depressed. 

The Coal and Coke Trades.—The eoal and coke trades 
are quiet, and coke is lower in price than it has been for 
a long time. 


week, 








MISCELLANEA. 


Tur Keystone Iron Works, of Reading, Penn., has re- 
sumed work after two years’ stoppage. 


A boiler explosion occurred on Tuesday at Rosekelly 
Building Works, Calstock, Cornwall. The premises were 
wrecked, and two men and a boy were killed. 


Wire netting isin America taking the place of laths for 
securing mortar to walls. The mortar preserves the wires 
from rust and does not rot it as plaster-of-paris would. 


A United States Naval Board of Appraisers has com- 
pleteda valuation of material and work in hand at Roach 
Shipyard for the use of the Government. 


The American Engineer says that there seems to be no 
doubt that the Union Pacitic Railroad will build a new 
bridge over the Mississippi at Omaha. 


Six lives have been lost by the explosion of a boiler on 
board of a dredge which was being towed over Long 
Island Sound. The dredge sank with her entire crew. 


The number of visitors to the International Inventions 
Exhibition for the week ending Saturday, October 31, was 
109,892. Total since the opening 3,596,254. 

H.M.S. Sultan is to be provided with an armament of 
quick-firing and machine guns, and is to be fitted with 
military tops. 

The boiler of the steam tug Frank Moffatt, of Detroit, 
exploded on Sunday, killing four and wounding three 
others of the crew. The tug was almost blown to pieces. 


The Lower Bolan Railway was opened last week. This 
brings the Belooch frontier into connection with India to 
within forty miles of Quetta. 


An ironclad for the Russian Navy, of the Imperieuse 
type, is to be commenced at once on the slip in the Baltic 
works just vacated by the launch of the belted cruiser 
Admiral Nakhimoff. 


The Pall Mall Gazette states that the Japanese Govern- 
ment is about to order three men-of-war of English ship- 
builders, and three others of French. It will employ two 
German officers to teach naval tactics. 


The Italian Government has ordered four seagoing 
torpedo boats from Messrs. E. Cravero, of Genoa. They 
are to be 40 metres in length, and are to be delivered in 
eighteen months. The total cost is over 40,0000. 


A Franco-Russian engineering commission, headed by 
M. Léon Dru, has just completed the survey for a canal 
toconnect the Volga and the Don, a scheme entertained 
by Selim II. and by Peter the Great. 


The Worcester Chamber of Commerce has written to the 
Secretary of State for India urging the importance of 
opening up toour commerce the markets of China and 
Indo-China, and the construction of a branch line of rail- 
way to the Siamese frontier. 


A boiler exploded on Monday afternoon at Measrs. 
Deaville Brothers’ provision and general stores at Stock- 
port. The premises were completely wrecked. Three 
members of the firm were buried in the ruins, and 
severely injured, 

About 8000 men are engaged on the 31-mile tunnel 
between Croton Lake and New York. This when 
finished will be the longest tunnel in the world, and wiil 
have cost, the American Engineer says, anywhere between 
33,000,000 dols. and 60,000,000 dols. 


The destination of the Great Eastern, which was sold 





by auction, as stated in HNGINEERING last week, to Messrs. 
de Mattos, of London and Cardiff, is to be Gibraltar, to 
which port she will carry a cargo of South Wales coal. 
She will then serve the purpose of a coal hulk. 


Last week the annual exhibition of specimens of hand- 
turning, under the auspices of the Turners’ Company, was 
opened in the saloon of the Mansion House. It is divided 
into four sections, viz., wood, ivory, metal, and stone, 
including jet and spar. 

The Boston Commercial Bulletin states that there are 
about to be erected in Virginia, at a cost of 2,250,000 dols., 
works to manufacture steel. The annual capacity is placed 
at 100,000 tons. Eighteen thousand acres of magnificent 
coal and iron land have been bought. 


A report of the German iron industry recently issued, 
states that since a slight import duty was put upon im- 
ported iron, the home trade has slowly but steadily im- 
proved. Demand is said to be keeping pace with the 
supply, and the general aspect is fairly satisfactory. 


Within the last week or two there has been opened at 
the British Museum a reading-room for the use of persons 
who wish to consult,the files of the daily and weekly papers. 
It isin the new wing at the east’end of the Museum, 
facing Montague-street, and is about 90ft. in length by 
30 ft. in width. 


The Danube Steam Navigation Company proposes next 
spring to begin importing Russian petroleum in large 
— from Batoum, vid the Black Sea. The central 
depot for the petroleum will be at Buda-Pesth, where 
there is a refinery that was used for the petroleum im- 
ported from Roumania. 


The gross receipts of the 22 principal railways in the 
United Kingdom, for the week ended October 25, 
amounted, on 15,217} miles, to 1,210,095/., and for the cor- 
responding period of 1884, on 14,984? miles, to 1,259,900/., 
an increase of 2324 miles, or 1.5 per cent., and a decrease 
of 49,805/., or 3.9 per cent. 


The Times Berlin correspondent telegraphed last night : 
“ According toa private telegram received at Stettin, the 
three ironclads that were built at the Vulcan Works in 
that port for the Chinese Government—namely, the Ting- 
Yuen, the Chen-Yuen, and the Tsi-Yuen, have now at 
last arrived at their destination, Taku.” 


The Bournemouth Improvement Commissioners, under 
the advice of Sir Joseph Bazalgette, have awarded the 
first prize in this competition to Messrs. Peregrine Birch, 
M.I.C.E., and F. E. Robinson, A.M.I.C.E., for their 
joint designs, and the necessary powers for the con- 
struction of the piers will be applied for in the ensuing 
session of Parliament. 


An American contemporary states that the Dominion 
Government will subsidise the Chegnecto Ship Railway 
to the extent of 172,000 dols. yearly for 20 years. The 
railway will be over 20 miles long across the isthmus 
between Nova Scotia and New Brunswick. It will cost 
5,000,000 dols. and will be begun immediately. 


Mr. W.S. Mulvany, lately British consul at Diissel- 
dorf, died last week at the age of 80 years. The reports 
he produced on the important Westphalian iron and coal 
industries, which have been lately published, attracted 
considerable attention, and he was much looked up toas 
an authority on commercial and economical subjects. 


Mr. Eric Stuart Bruce, whose experiments in balloon 
signalling at the Albert Palace, we noticed some little 
time ago, has made a trial of his system before the military 
authorities at Chatham. The translucent balloon was 
stationed some four or five miles distant and was allowed 
to ascend to a height of 500ft., when the messages were 
clearly read. The officers of the Royal Engineers pro- 
nounced the trial to be eminently satisfactory. 


The Russian Government have ordered to be built in a 
private yard in Russia, an ironclad of 7572 tons and 75 
horse-power. A new design has been got out for torpedo 
cruisers to be built at Nicolaieff. These are to be 215 ft. 
by 24 ft., the estimated speed being 20 knots. They are 
to be ready in 1887. In addition to these vessels, two 
cruisers and five torpedo boats are to be built in Russia, 
and two gunboats and eight torpedo boats abroad. 


The new Russian belted cruiser Admiral Nakhimoff, to 
which reference was made in ENGINEERING of last week, 
was successfully launched on the 2nd inst. She is 7781 
tons displacement, and 333 ft. long. The armour is 8 in. 
to 10 in. thick. There are eight 9-in. and ten 6-in. rifled 


guns. The engines are to be of 8000 indicated horse- 
power. All the iron and steel used are of Russian pro- 
duction. 


At the Board meeting of the United Telephone Com- 
pany (Limited), yesterday, the directors being satisfied 
that the position of the company justifies them in making 
a somewhat larger payment on account of the earnings 
of the current financial year than heretofore, have deter- 
mined to pay 4s. on each fully paid share (part paid 
shares receiving in proportion) by way of interim divi- 
dend. 

At the meeting of the Darlaston Coal and Iron Com- 
pany held last week, Mr. S. Lloyd observed that no dis- 
trict suffered more from the gigantic railway monopolies 
than that. In Yorkshire by canal the cost of carriage 
was ;4d. per ton per mile. Mr. Tangye had told 
him that his firm paid 14 per ton for goods up to 
London, and the same goods went on to Australia for 
7s. 6d. per ton. 


The latest mechanical novelty from America is a cylin- 
drical revolving prison cell which is three stories high, 
there being ten cells on each floor. The whole is sus- 
pended from above and weighs 45 tons. A jail has been 





built fitted with this arrangement. When complete there 
will be a water motor to keep the cells always revolving. 
The object is to keep the prisoners from remaining long 
enough in communieation with one part of the walls of 
the cell to attempt to break out and to get an arrange- 
ment which will only let one man out at a time. 


The Austrian Government has just sanctioned a double 
track rope railway for Biela. It will be metre gauge, and 
the average gradient will be 1 in 33}. The rails are to be 
of steel of Vignoles pattern, 72 lb. to the yard, with oak 
sleepers. The carriages will hold twelve persons each, 
and will be drawn by wire rope. Attached to each of the 
carriages will be a tank capable of holding 3} tons of 
water. The tank of the car that is on the top of the 
incline will be filled with water, and it will then descend 
drawing up the second car, the tank of which has been 
emptied at the bottom. 


The Times gives the following particulars in connection 
with the threatened war with Burmah: Transport will be 
provided by the Irrawaddy Flotilla Company. The 
steamers are paddle-wheel, spacious craft, of 500 tons 
burden, shallow in hull, and light in draught, with high 
upper decks, on which guns will be carried. These vessels 
were constructed in parts on the Clyde and tow a couple 
of flats, one on each sile. The latter, with their corru- 
gated iron awnings, resemble huge floating sheds as much 
as anything ; and are each capable of carrying nearly 600 
men, with a large quantity of stores. 


The Bureau Veritas has just published the list of mari- 
time disasters reported during the month of Septembercon- 
cerning all flags. Thefollowing returns are given: Sail- 
ing vessels reported lost—7 American, 1 Brazilian, 25 
British, 2 Chilian, 3 Danish, 1 Dutch, 11 French, 5 Ger- 
man, 1 Greek, 5 Italian, 12 Norwegian, 1 Portuguese, 1 

Russian, 1 Spanish, 1 Swedish ; total, 77. Steamers re- 
ported lost—10 British, 1 Danish, 2 French, 1 German, 1 
Italian, 2 Swedish ; total, 17. Causes of losses: Sailing 
vessels—Stranding, 28; collision, 5; fire, 4; foundered, 
13; abandoned, 10; condemned, 13 ; missing, 4 ; total, 77. 
Steamers—Stranding, 9; collision, 4; foundered, 4; 
total, 17. 


The Times reports that in consequence of the results of 
experiments at Shoeburyness, it has been determined to 
make an important alteration in the armour of the turret 
ship Renown, building by Armstrong, Mitchell, and Co., 
and of the sister ship Sans Pareil, building at the Thames 
Iron Works. The target fired at by the 63-ton gun 
represented a section of the original sides of the ship, and 
consisted of 12 in. of steel-faced armour and an inner 
plate of 6 in. of iron separated by teak backing. The pro- 
jectiles penetrated the outer plate, and though they failed 
to get through the iron plate, the results were considered 
so far inferior to the resistance offered by compound 
armour of a single thickness of 16 in. and 18 in., that it 
has been decided to protect the new turret ships with 
armour of 18 in., and Sir John Brown and Co., Sheffield, 
are now engaged in its manufacture. 








Tue Hypravitic ENGINEERING Company, LIMITED, 
CHESTER-—A new catalogue has been issued by the Hy- 
draulic Engineering Company, illustrated by photo- 
graphic views of some of the principal machines and in- 
stallations they have executed. It would, perhaps, be 
more correct to describe it as a handbook to the use of 
hydraulic power, than a catalogue, for it contains neither 
prices nor dimensions, but is confined to short descriptions 
of the principal application of hydraulic machinery, such 
as hotel lifts, ram and chain lifts, capstans and engines, 
punching, shearing, and bending machines, pumps, accu- 
mulators, cranes, coal tips and the like, the letter-press 
being aided by graphic illustrations of each class of 
appliance. The volume forms a capital compendium of 
the most recent practice in the branch of engineering. 


Society oF ARCHITECTS.—On Tuesday, November 3rd, 
the presidential address to the Society of Architects at 
the commencement of the session 1885-6, was delivered 


by Mr. H. R. Gough, F.R.1.B.A., at the Freemasons’ 
Tavern. He referred at some length to the work of the 


preceding year, to the rapid accession of members, to the 
many valuable papers read, to the Architectural and 
Building Trades Exhibition, held in the Floral Hall, 
Covent Garden last March, with its attendant conference, 
and to the conference held at Plymouth in conjunction 
with another exhibition, pointing out that such conferences 
in which architects and manufacturers take part, is pro- 
ductive of good to both. With regard to architectural 
competitions, he advocated the issuing of such conditions 
as would leave competitors a considerable amount of 
freedom. ‘‘ Architects,” he said, ‘should be told exactly 
what a buildingis to be used for, but should be left to 
work it out, each in his own way, instead of being fettered 
and all their genius crushed out by hard and fast rules ;” 
and he instanced the War Office and Admiralty competi- 
tion, where the Government set an almost impossible 
task by demanding an amount of accommodation far in 
excess of the capabilities of the site. Against the present 
‘*Trades Union” system, by which all architects are paid 
alike at the rate of 5 per cent. on the value of a building, 
he spoke strongly, urging that well-known men should 
ask for a higher percentage, taking only so much work as 
they are well able to perform, and that younger and in- 
ferior men should be permitted to accept less. He also 
urged that architects should again become ‘‘ master 
builders” as they were in the middle ages. In conclusion, 
he alluded to the proposed formation of provincial and 
colonial branches, and to the scheme now occupying the 
attention of the profession, for the amalgamation with 
the society of the many existing provincial socisties. 
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NOTICES OF MEETINGS. 
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mometers at the Melting Point of Mercury.” by Mr. G. M. 
Whipple. ‘‘On the Electromotive Force of certain Tin Cells,” by 
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THE REQUIREMENTS OF WAR SHIPS. 

Tue Naval Institute at Annapolis, U.S. A., appears 
to be doing good service in the matter of ventilating 
the views and bringing to light the opinions of 
American naval officers and others on professional 
matters, and a prize essay under the above heading, 
written by Ensign W. J. Chambers, U.S.N., for 
the Institution, is worthy of attention, since there 


are many points in it which we might apply at home. 


The subject-matter of this essay may be divided 
under the following headings: 1. The type of 
character of the vessels needed. 2. The number of 
each type required. 3. How or where they should 
be built. 4. The time and money required to build 
them. 5. What is necessary to insure the future 
maintenance of the fleet in an efficient condition 
after its reconstruction is accomplished. 

These headings are pretty well those under 
which the reconstruction of our own Navy requires 
to be considered—that is, if any more consideration 
will be required just now in the matter, for when 
the war scare was upon us we heard of orders given 
right and left for every imaginable class of vessel, 
regardless utterly of expense or utility, so that in a 
short time our Navy may possibly be composed of a 
heterogeneous mass to fit in with everybody’s views 
—and so we select the salient points for criticism. 

The preliminary moral, so to speak, calls for 
attention, and leads us to think seriously of our 
own position asa nation. Init the author likens 
nations to children, who grow up, and if not kept 
back by disease or indolence, and if success has 
crowned their efforts, become respected and admired, 
and he asks, with reference to the American nation, 
what can be with so much more truth applied to us, 
‘* Ts it possible that with us the seeds of decay are 
already sown?” ‘‘If,” he adds, and we again 
apply it to ourselves, ‘‘ public lethargy in matters 
of national defence be any indication, we must 
acknowledge the sad reality.” 

We English people have had a rough shaking to 
wake us up; it remains to be seen if, now the 
immediate alarm is over, we will return to our 
former state of lethargy, knowing full well that if 
we do, the time must soon come when we will 
submit to be shaken like a cur by every mongrel 
who sees an opportunity of picking one of our 
many bones. We still have the nerve to bark and 
show our teeth, but many a cur will do that who, 
when he sees you bend to pick up a stone, will 
drop his tail and seek safety in a very undignified 
flight. Far be it for us to say that England has 
arrived at a pitch like this, but we all now recog- 
nise, what few of us would admit a very short 
time ago, that we are not in the state of preparation 
that we should be, and that in case of war we must 
go to five or six times the expense in making addi- 
tions to our fleet which might have been made 
without hurry in times of peace, had a little ordi- 
nary foresight, or rather common sense, been exhi- 
bited. The dangers of neglect like this, that is to 
say, the maintenance of a ‘‘ peace navy,” are (to 
quote Mr. Chambers) somewhat as follows : 

‘*Its impotence has an injurious effect on our 
prestige abroad, and subjects us to the ridicule of 
those whose respect may affect our peace and pro- 
sperity ; it is apt to cause inefticiency and stagna- 
tion in those entrusted with its care ; it destroys 
the pride of the officers and men ; and reduces to 
a state of inefficiency our nucleus in time of war.” 
All this is quite as true of our Navy now as that 
of America, though of course in a lesser degree, the 
difference between us being, that we have to hold 
our position as mistress of the seas, while she has 
to work her way up to attain any position at all as 
a maritime power. 

The duties of the Navy in time of peace may 
be thus summarised : To form a nucleus for a war 
fleet. To guard our prestige. To further training 
of the personnel. To guard our interests abroad. 
To aid or succour in the interests of humanity or 
courtesy. To ‘‘observe” and ‘‘inform of” the 
progress of other nations in naval affairs. _To facili- 
tate scientific investigation and survey. To enforce 
the laws of neutrality. 

These remarks, since they apply to a peace navy, 
we need not dwell upon, as we have nothing to 
complain about in this respect, our Navy being 
quite efficient for peace purposes. 

An interesting portion of Mr. Chambers’ essay 
deals with the steps necessary to be taken in case 
of war with England, this investigation being 
carried on in a strictly courteous manner and not 
at all conveying the idea of a threat. But this, 
though it goes to prove the necessity for a powerful 
navy on the part of the United States, and con- 
sequently a corresponding strength on our part 
to combat this navy under adverse circumstances, 
yet does not deal immediately with the steps neces- 
sary to be taken for reconstruction, and so we pass 
it by for something which bears more particularly 
upon the present state of affairs. Taking first that 





class of vessels designed to prevent the blockade, 








bombardment, or destruction of our shipping estab- 
lishments and naval centres. 

Mr. Chambers is of opinion that the blockade 
of a defended port is quite practicable as long 
as ironclads are not used for the defence, hold- 
ing that nets, &c., would be sufficient to keep 
off torpedo boats, and he goes even further and 
maintains that a bombardment or seizure could be 
attempted with a reasonable prospect of success by 
the present type of harbour defence ironclad, even 
if the harbour were defended by forts, rams, and 
torpedo boats. One method he suggests might be 
as follows : ‘‘ The ironclads should be accompanied 
by torpedo proof auxiliary supply vessels of mode- 
rate dimensions, which in bombardments would be 
useful as mortar boats. While entering the harbour 
these vessels should be secured abreast each ironclad 
by steel hawsers, their spars lashed across, ahead and 
astern of the ironclad. Double torpedo nets should 
depend from the spars, the foremost one having 
sharp horned grapnels attached to its bottom to 
cut the wires of submarine mines, and spar torpe- 
does should project from each of the smaller vessels 
for defence against rams. <A further defence 
against submarine mines might be provided by 
discharging rockets ahead at short intervals.” 

Here we have quite a different view to that in 
general favour of the chances of forcing a harbour 
defended by guns and torpedoes, and the idea of the 
auxiliary boats as buffers is excellent to a certain 
extent, providing they can be made torpedo proof. 
At present we know of nosuch craft, though sub- 
dividing into many water-tight compartments while 
it increases the weight, at the same time lessens the 
effect, i.e., the sinking effect, of anexplosion. If these 
auxiliaries are not torpedo proof (and as long as coals, 
engines, and stores are heavier than water it is hard 
to see how they can be so), there is always the 
great probability of their being sunk by torpedoes 
stationary or otherwise. Now the protection given 
by these ships to the ironclad is afforded in two 
ways ; first, by acting as a buffer between the iron- 
clad and hostile rams or automobile torpedoes ; 
secondly, by affording a support, by means of which 
a double net may be hung out in front of the iron- 
clad. It is evident that in passing over a mine 
field, ironclads must be free from the attacks of 
hostile ironclads by means of the ram, because if the 
two ships get into such close proximity as all that, 
the mines must be as dangerous for the one as for 
the other ; but suppose we admit that an ironclad 
does attempt to ram, the protected ironclad, if we 
may so call her, cannot, with all her appurtenances, 
attempt to get out of the way, and so we can assume 
that the attempt will be successful, and that the 
enemy rams one of the foremost auxiliaries, the 
blow of course sinking her at once ; this auxiliary is 
lashed to the ship and to the auxiliary on the oppo- 
site side of her. So we can pretty well imagine 
what the effect would be in the way of creating con- 
fusion and rendering still more unhandy the already 
unhandy flotilla. Is it likely that the assailant 
would lose the opportunity of striking a still more 
decisive blow in the space vacated by the sunken 
auxiliary? Asa defence against automobile torpe- 
does the same thing applies, for in the case of an 
auxiliary being sunk we have confusion and 
loss of property, while the netting generally 
used would be infinitely more satisfactory in both 
these respects. With reference to the second use, 
namely, rigging out nets in front of the ironclad, 
the same thing might be done by mean of long 
spars from the ship itself ; but the objection to both 
of the arrangements is that there is always the 
chance, or rather the probability, of picking up a 
circuit closer, which, being carried along by the 
grapnel until the rope connected with the mine 
below is taut, explodes the latter, over which the 
ship, by virtue of its own onward motion, has by 
that time arrived. 

Altogether it is probable that the scheme proposed 
is not so feasible as appears at first sight, and when 
we remember that the mine fields are under the 
protection of guns, and that the auxiliaries are un- 
armoured, the chances are a hundred to one in 
favour of a speedy disappearance of these adjuncts, 
and consequent confusion, or worse. 

One suggestion is worthy of consideration, and 
that is, the use of submarine rockets as counter- 
mines ; but the rocket must be capable of carrying 
not less than 500 lb. of gun-cotton (which will clear 
a circular area of 90 ft. radius), and of projecting 
this charge at least 150 ft. in front of the ship firing 
it, a condition of things which we are not quite pre- 
pared to meet just at present; the chances also 
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appearing strongly in favour of a ship attempting it 
being ‘* hoist with her own petard.” 

From the assumptions previously made-as to the 
possibility of ironclads passing over torpedo fields, 
and being quite unassailable by torpedo boats when 
blockading, the conclusion is drawn that iron- 
clads are the most useful auxiliaries to prevent the 
destruction of shipping centres, and indispensable 
to raise a blockade. The vessels to be used for 
this purpose need not have great speed, but must 
possess a certain amount of invulnerability to 
the enemy’s rams, torpedoes, and torpedo boats, 
which may be obtained by ‘‘combining the iron- 
clad and cordon of auxiliary vessels in one ship.” 
Sir Edward Reed, we are told, has invented 
a torpedo-proof ironclad on this principle, though 
the patents are not yet given to the public. 
At present the torpedo has it all its own way, 
and it behoves us to take precautions accord- 
ingly. 

The next duty of war vessels that may be con- 
sidered, is that of intercepting the enemy’s trans- 
ports, convoys, and war material in transit to his 
bases near our territory. 

Vessels for this work should possess sufficient 
power to engage the ironclads singly, their 
character being pre-eminently self-reliant and in- 
dependent. The characteristics to be possessed 
by this type in their order of merit are according 
to Mr. Chambers : 

. Great speed. 

. Great endurance. 
Great offensive power. 
. Great defensive power. 
Seaworthiness. 

. Steadiness of platform. 
. Habitability. 

8. Draught limited by depth of water at bases. 

9. Handiness. 

10. Small size of target. 

Here in fact are described the qualifications of the 
first-class battle-ship, but putting speed as the 
primary consideration. Mr. Chambers is evidently 
an admirer of the Italia and Lepanto class, and he 
puts down our Admiral class as by no means a 
match for them, but at the same time advocates 
the construction of vessels of about 11,000 tons for 
the United States service. After discussing various 
pros and cons, in the course of which the relative 
power of American and English guns is compared, 
the author points out that this comparison shows 
three things : 

1. A large capacity or bursting charge being de- 
sirable in common shell, it is not probable that the 
calibre of the heaviest guns will be much reduced in 
future. 

_ 2. Armour protection of some sort will be neces- 
sary to prevent penetration by heavy common shell. 

3. No matter what the result of the race between 
gun and armour, it would be folly to build unpro- 
tected ships to engage protected ones. 

These conclusions are, we think, open to 
criticism, but we merely make the following com- 
ments on them. 

1. While admitting the great desirability of a 
large capacity common shell, it must be remembered 
that the larger the gun the stronger must be the 
ship to carry it, the slower the service of the gun, 
and the greater the loss entailed in case of disable- 
ment. 

2. Shells are now being tried (the experiments 
being in a very advanced stage) with bursting 
charges of gun-cotton and delay action fuzes, which 
have equal penetration with shot. Since thorough 
defence cannot be obtained against these projectiles, 
and that the effect of shell passing through inade- 
quate armour is even greater than when passing 
through an unarmoured side, it would appear that 
considering the great advantages offered by unar- 
moured ships in the way of speed, handiness, coal 
capacity, cheapness, and unsinkability, the conclu- 
sions drawn are not quite apparent. 

3. Protection may be given in other ways than by 
side armour, namely, horizontal decks and cellular 
and raft construction, so that the protection by the 
author in (3) may not refer to side armour alone. 

These, however, are all points that have been 
thrashed out, and pages might be filled with argu- 
ments for both sides, the bases of these arguments, 
be it remarked, being all more or less theoretical. 
The next war will probably prove of great assistance 
in solving a great many questions of this sort ina 
practical manner. We have not yet done with the 
consideration of Mr. Chambers’ valuable essay, and 
shall take an early opportunity of returning to it. 
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THE EXPERIMENTS AT CREIL. 

Since we last referred to this subject (see ante, 
page 378), the experiments of M. Marcel Deprez have 
entered on a decisive phase. The dynamos are com- 
pleted, and were put in place on the 20th of last 
month, when M. Deprez carried out some preliminary 
tests in presence of a commission consisting of MM. 
Collignon, Inspector-General des Ponts et Chaussées ; 
Delebecque, Ingenieur en Chef du Materiel et de 
la Traction, of the Northern Railway of France ; 
Contanini, engineer in the same company, and Sar- 
taux. The generating dynamos made by MM. Bre- 
guet, and the receiving dynamosconstructed by MM. 
Mignon and Rouart, were, during a preliminary 
trial, placed side by side, one portion of the circuit 
being very short, and the other twice the distance 
between La Chapelle and Creil, or seventy miles. 
In future experiments the two dynamos will be 
placed in their normal positions at each end of the 
line. The generating machine is driven by a loco- 
motive engine ; the resistance of its field magnets is 
5.68 ohms, and of the two armatures 33 ohms. 
The resistance of the two armatures of the receiving 
machine is 36.8 ohms, and the resistance of the line 
is 97 ohms; the generator and receiver field mag- 
nets are excited each by a separate machine. Five 
different trials were made at varying speeds of the 
driving shaft; the initial work on this shaft was 
measured by a dynamometer, and the available 
energy on the shaft of the receiving machine, was 
ascertained by a Prony brake ; the other results of 
the experiments were deduced from the constants 
of the machines and from galvanometric measure- 
ments. For the first trials the different elements 
were as follows : 


1. Generating Dynamos: 
Velocity of shaft 


a ict ... 123 revolutions 
Electromotive force at terminals 


a » __ total... 3624.7 ,, 
Available work at driving shaft 43 h.p 
Electrical work of generator... nes | ON 9s 
Difference absorbed ... Xe 5.62 ,, 

2. Line: 
Worked absorbed by the line 7.59 h.p. 


3. Receiving Dynamos : 
Velocity of shaft = cos 
Electromotive force at terminals 
= a total ... 
Electrical work of receiver ... 24.10 h.p. 
Available work on shaft oS 22.10 ,; 
Difference absorbed ... ea an 2 a 


- ‘The duty obtained would thus be 22.10 _ 


43 51.3 


per cent., if the work absorbed by the exciting ma- 
chines be not considered. Taking this into account, 
it would be reduced to 40 per cent. 

In subsequent experiments the speed of the 
generator was increased gradually. In the last 
trial the following were the elements : 

1, Generating Dynamos : 
Speed of shaft ... - 
Electromotive force at 


. 154 revolutions 
2616.25 volts 
2336.94 ,, 


‘ ee . 190 revolutions 
terminals 5231.25 volts 
total .. 


a ee : 5469.75 ,, 
Available work on driving shaft 62 h.p. 
Electrical work of generator... 53.59 ,, 
Difference absorbed ... ~ % es) ee 
Work absorbed by armatures oe 2.83. ,, 

2. Line: 
Work absorbed by conductors 7.21 h.p. 


3. Receiving Dynamo: 


Speed of shaft ... si . 248 revolutions 


Electromotive force at terminals 4508 volts. 
a - total... 4242.67 ,, 
Electrical work of receiver ... 41.44 h.p. 
Work measured on receiver shaft 35.8 ;, 
Difference absorbed 5.64 ,, 


Duty obtained, not including excit- 
ing machine ... a: a see 
Duty obtained, including exciting 
machine ~ ae see ee 


57 per cent. 


” 


During the various experiments the current tra- 
versing the line varied from 7.59 amperes to 7.21 
ampéres. No heating of any kind was observed. 

M. J. Bertrand, who communicated a paper to 
the Academy of Sciences on the subject, com- 
mented on the relatively low speeds. It corresponds 
to a linear displacement of the surface of the arma- 
tures, in no case exceeding the speed of a loco- 
motive wheel. The tension reached 5500 volts., 
under very satisfactory mechanical conditions, and 
with a current thatin no way endangered the line. 
This first experiment is certainly encouraging, and 
it will be followed by others of a more complete and 
exhaustive character. MM. de Rothschild are now 
embodying a powerful commission of French and 
foreign scientists, who will follow the subject care- 
fully, and report upon it. It may be safely pre- 





dicted that one result of this action will be the de- 
velopment of a new series of observations of the 
highest technical interest and value. 





THE BREWERS’ EXHIBITION. 

Or all the trade exhibitions which have attempted 
to become annual institutions, none has met with 
a greater measure of success than that devoted to 
the interests of brewers, maltsters, distillers, wine- 
merchants, hotel proprietors, and licensed victual- 
lers. Not in the matter of gate-money, perhaps, 
for the show of visitors is only scanty, but in the 
more important respect of constituting an annual 
exchange where new materials and improved pro- 
cesses can be introduced to all the leading members 
of the trade in the metropolis and home counties, 
A walk round the Agricultural Hall in the earlier 
part of the day reveals a small knot of persons at 
nearly every stall discussing the exhibits from a 
technical point of view, while in the evening, when 
the concourse becomes more crowded, Boniface and 
his wife may be met at every turn, taking an intel- 
ligent interest in the many mysterious compounds 
which are put forward as satisfactory bases for 
making beer, or for restoring it after it has gone 
wrong under the unskilful doctoring of some inex- 
pert Bung. 

The number of new processes and appliances is 
not great, but such as there are, promise well. The 
first, in the order of manufacture, relates to malt- 
ing, and is shown by Mr. John Hayes, of 27, 
Leadenhall-street, London. It is a German process, 
bearing the name of Bothner, and is already in ex- 
tensive use on the Continent, although this is the 
first time it has been seen in England. The object 
is to distribute the water evenly over the grain as 
it lies on the malting floor, and at the same time to 
aid the ventilation. For this purpose a combined 
jet of air and water is employed, the air breaking 
up the liquid into minute spray after the manner 
rendered so familiar by perfume distributors, The 
plant consists of an air filter, a compressor, a cooler 
to remove the heat of compression, a reservoir, and 
a system of distributing pipes provided with valves 
and nozzles every 60 ft. for the attachment of 
flexible hose. The workman joins the hose to the 
various connections in succession, and- while he 
damps the grain he, at the same time, delivers a 
large volume of fresh air at a low temperature. He 
is thus able to regulate the heat of the building, 
and thus the period of the year during which malt- 
ing can be carried on, may be extended. The 
plant is about to be applied on an extensive scale 
in this country. 

Coming now to the mashing process, we find ap- 
paratus exhibited by R. Morton and Co., of Burton- 
on-Trent, and by Messrs. W. and T. S. Bucknall, of 
Kidderminster, which, although not new within the 
year, represents the latest practice in extracting from 
the malt its soluble constituents. The first effort of 
the brewer is directed to the solution of the more 
active albumens, that is, of the diastatic bodies, 
and when this is accomplished, the next step is to 
so use this diastase that the largest quantity of 
starch is dissolved and hydrated, the greatest modi- 
fication of crude albumen effected, and finally, that 
the wort may be ‘brought into as fermentable a 
condition as possible, prior to the ebullition stage, 
which, of course, destroys the activity of the albu- 
mens in question. This is effected by Messrs. 
Bucknall by a continuous, or intermittent, circula- 
tion of the liquid through the mash, and by a 
gradual rise of temperature. The tun is two-thirds 
filled with a mixture of grain and water, the whole 
resting on the perforated plates of the false bottom as 
usual. Below the bottom is a space communicating 
with a pipe which ascends and terminates over a 
small reservoir in the centre of the tun. Within 
this pipe there is constructed a small injector to 
which steam may be admitted to effect the circula- 
tion of the wort, and at the same time to raise its 
temperature. The reservoir is mounted on acentral 
pivot, and carries four projecting sparge pipes 
pierced with holes on one side. The reaction of the 
jets causes the pipes and reservoir to rotate, and 
thus the wort is distributed evenly over the entire 
surface and each particle of grain is washed by the 
descending current without any mechanical disturb- 
ance. In Messrs. Morton’s apparatus the sparger 
is combined with two sets of rakes or stirrers. A 
vertical central shaft in the tun carries two bevel 
wheels, each gearing with a similar wheel on a 
horizontal shaft carrying arms or rakes. When the 
vertical shaft rotates motion is conveyed to the 
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horizontal shafts, wid as these are provided with 
pinions at the further ends, gearing with toothed 
rings on the tun, they not only rotate on their axes, 
but they also revolve around the central shaft like 
the beam of a horse gear. The entire apparatus is 
made of gun-metal and is of very solid construction. 

The next novelty relates to the distribution of 
beer in public-houses, and aims at superseding the 
time-honoured beer engine and thus lessening the 
labours of the modern Hebe, who needs be muscular 
as well as graceful. The apparatus is shown by 
Messrs. A. and M. Zimmerman, of 27, Mincing- 
lane, and consists of a reservoir of liquefied carbonic 
acid gas, a reducing vessel, and a system of pipes 
connecting the latter with each barrel in the cellar. 
The pressure of the liquefied gas varies from 50 to 
70 atmospheres according to the temperature, but 
it is reduced to some 61b. or 8 1b. in the second 
vessel, that is, to suflicient to raise the beer from 
the cellar to the bar. In addition to this mechani- 
cal feature of the apparatus, there is the effect of 
the carbonic acid gas on the beer, which gives it a 
character partaking of many of the features of 
bottled beer. That is it becomes more fully aérated 
and sparkles in the glass. It is also claimed that it 
lies more lightly on the stomach, though whether 
this will be considered an advantage by many of the 
frequenters of the public house, is not quite clear. 
For those who like their beer full of gas, ample pro- 
vision is made by the manufacturers of aérated 
water machinery, whose apparatus is also applied, 
as most people know, to the bottling of beers, 
which by this process, do not require any time to 
get into ‘‘condition.” Messrs. Barnett and Foster, 
of Eagle Wharf-road, New North-road, N., make 
a large and varied display in this section, as they 
have done at all previous exhibitions of this nature. 
They show this year a new power-driven filling and 
corking bottler, in which every act, except placing 
the bottle in the machine, is automatically per- 
formed. The corks are thrown into a tumbling 
hopper, which is kept in constant motion, shaking 
them from side to side. Through this there works 
a tube, into which the corks fall, sliding down to 
the lower extremity, which at the proper moment 
advances to a cone over the bottle-neck, drops ina 
cork, and then recedes to allow a plunger to drive 
the cork first into the cone, and finally home into 
the bottle, The mineral water trade, however, 
shows few novelties this year. Messrs. Bratby and 
Hinchcliffe, as usual, have a large stand, at which 
is displayed apparatus suitable for every style of 
trade, from the smallest upwards. Mr. J. Galloway, 
of Bolton, attracts notice by the good design and 
capital workmanship displayed by his plant. Mr. 
Favarger, of 75, Turnmill-street, E.C., has a spe- 
cial process, as we described before,* of manufac- 
turing the carbonic acid as it is required. This 
year he shows a fine syrup-making plant. Messrs. 
Gillman and Spencer, of 21, St. George’s-road, 
Southwark, S.E., show an aérated beer-bottling 
plant, for which no power is required. The gas is 
generated in sufficient quantity to provide the 
necessary pressure, and consequently there is no 
pumping. Messrs. Chapman. and Foote, of Liver- 
pool, also make a good display. 

Turning now to the engineers’ stands we find a 
very neat pump, of which the annexed engraving is 
a section, shown by Messrs. G. J. Worssam and 
Son, of Wenlock-ruad, N. The arrangement will 
be taken in at a glance ; a central disc working ina 
case, to which it is eccentric, has four slots 
in it. In each slot there lies a roller, which alter- 
nately falls to the inner and outer end of the slot, 
as the disc rotates. In the latter position it fills 
the space between the disc and the case, and all the 
liquid in front of it is driven forward towards the 
delivery outlet. These pumps are very well made, 
with phosphor-bronze discs and steel rollers, and 
act capitally for the purposes for which they are 
designed, particularly for pumping wort, manure, 
oil, and thick liquids in general. At the same 
stand is a cask hoist and engine, which form a very 
compact arrangement, together with the steam 
heater which we noticed last year. Messrs. H. 
Stopes and Co. show a boiler cleaner for the outer 
flues of Lancashire and Cornish boilers. It consists 
of a wire brush extending the whole height of the 
boiler and bent to the curvature of the shell. It is 
mounted on a carriage running on rails and can be 
drawn backwards and forwards to sweep off the 
soot which accumulates on the outside of the plates. 
It has been shown that a very substantial economy 





* See ENGINEERING, vol. xxxvi., page 375. 





can be effected by keeping the external surfaces of 
a boiler clean. Messrs. Bindley and Briggs, on 
Burton-on-Trent, have a neatly arranged apparatus 
for carrying off the wort in such a way that the 
flow is always from the upper layers. It consists of a 
vertical pipe made in short sections connected 
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together by flanges and studs. These studs are 3 in. 
or 4 in. in length, and thus allow the sections to be 
separated about that distance. The upper section is 
connected by a chain runing over two pulleys, to a 
float of considerable size, and as the level of the 
liquid in the vessel descends, the weight of the 
float raises the first section, allowing the liquid to 
flow into the second. A further fall raises the 
second section, and so on until the last, it being 


always the upper part of the wort, that is the part} 


exposed to the atmosphere, which escapes. A 
splendid show of filter presses is made by Messrs. 
S. H. Johnson and Co., of Carpenter’s-road, Strat- 
ford, E., some of them being fitted with a new 
device for allowing the follower to be drawn back 
quickly and easily. This follower is lengthened 
out backwards, and is provided with an internal 
cavity opposite the end of the screw by which the 
pressure to force all the plates together, is obtained. 
This screw abuts against a pivotted plate which 
covers this eavity. When the press is to be opened 
the screw is drawn back half an inch, the plate 
turned back, and then the follower moved back by 
a rack and pinion the required distance. Thus the 
entire operation, which took a considerable time 
when the screw had to be moved the same distance 
as the follower, is effected in a few seconds. At 
the same stand are filter presses for water, in which 
the medium is charcoal freed by acid from mineral 
matter, and made up with a small percentage of 
fibre, into paper. In this form the purifying power 
of the carbon is greatly increased. The same firm 
manufacture presses for sewage sludge, and have 
lately delivered a large plant to the Metropolitan 
Board of Works for use at Crossness. Another 
form of press, with a very simple arrangement of 
cloths, is shown by Messrs. J. and J. Musto and Co., 
of Clintern-road, Mile End, E. 

Messrs. Oxley and Clark, of Frome, have a large 
show of brewer’s fittings, among which we noticed 
a flat copper steam coil for boiling, made in halves 
and hinged in the middle, so that either half could 
be raised into a vertical position, and the whole 
surface of the coil cleaned without any pipe con- 
nection being made or broken. This should be an 
advantage when dealing with thick liquids which 
coat the pipes. 


The Exhibition contains many other objects of 


interest, but they have all been mentioned by us 
in our notices of former displays of the same kind, 
and we must close this account with a description 
of a very neat device for measuring the quantity of 
spirits drawn from a tap. The handle is made 
hollow, and is of such a size that it will contain the 
unit quantity, say a pennyworth. in one position 
of the plug the spirit runs into this measure until 
it is full, and in a second position the measured 
quantity is discharged, while at the same time a 
Harding’s counter is rotated by the motion of the 


plug. By manipulating the tap twice a second 
quantity can be poured into the same glass, and so 
on. The publican is thus defended against the 
dishonesty of his barmen, who have no temptation 
to cheat the public, as the whole advantage, if short 
measure were given by not allowing the tap to fill, 
would accrue to their master, and could not be ren- 
dered available for themselves. 











THE ELECTRIC LIGHT IN THEATRES. 
A short time since (see ante, page 405), we re- 
ferred to the very interesting installation of the 
electric light at the Eldorado Music Hall in Paris. 
We now return to the subject in somewhat greater 
detail. The dynamos used in this installation are 
eight in number; they are Gramme machines of 
the ordinary type, made by MM. Heilmann, Du- 
commun, and Co.,of Mulhouse. They are grouped 
in three sets of three, three, and two coupled to the 
| countershaft. Each machine is driven at 1800 revo- 
| lutions per minute, and feeds five arc lamps, giving 
| a current of 70 volts and 35 to 40 ampéres. The 
| conductors from each dynamo are led to a large 
| distributing board, which is fixed in the engine 
}room. To this board are attached the following in- 
| struments : Two-way commutators, five-way dis- 
| tributors, circuit breakers, current indicators, rheo- 
stats and ampere meters. The two terminals of 
| each dynamo are connected to the two-way commu- 
|tator as shown in the annexed diagram. The 
| current from the dynamo fiows to the part A, to 
| which the conductor is attached by a screw, through 
| the flat copper blade B which acts as a spring, and 








| 





bears with its free end on the surface of the 
ebonite cylinder C. This carries a piece by which 
the current passes to the similar piece E, and 
thence to the five-way commutator F ; from this 
proceed the five leads as shown each to alamp. In 
the return circuit the leads are connected to the 
divided plate F', the current follows the blade E’, 
passes through the ebonite cylinder C' and blade B', 
and thence it returns to the dynamo. 

If for any reason the spare machine is to be 
employed, a plug is inserted in the hole M, made 
through the spindle carrying the ebonite cylinders, 
which are turned half round. This motion brings 
up the lower face of the cylinders, on which is fixed 











another contact piece, which completes the return 
circuit by the blades 6, 6' to the terminals a a'. 
All the terminals a are in communication with 
each other and with one of the terminals of 
the reserve machine, and the terminals a' are 
similarly connected. The shifting of the current 
from this spare dynamo to any one of the other 
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rived current flows through a cut-out of lead wire ; 
the complete series is ranged in a row above the 
current dividers on the board. These cut-outs are 
new in form, and consist of two parts. The first is 
the base A B C D, Fig. 3, made like a round box, 
which carries on two semicircular plates, the split 
standards F F. On this base is placed a some- 
what similar piece, shown in plan in Fig. 4. In 
the bottom are placed two semicircular plates G H, 
with two holes I K, that fit somewhat tightly over 
the standards E F. The continuity of the circuit 
is then maintained by the lead wire P, which con- 
nects the two screws LM. By keeping on hand a 
number of spare parts, a circuit can be instantly 
restored if it has been broken through the fusion 
of the lead by an excess of current. The set of 
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apparatus following the cut-outs, consists of several 
indicators. These very simple apparatus are each 
formed of an electro-magnet with a soft iron core, 
through which the current to the lamps passes. 
The core exerts its influence on a pendulum arma- 
ture, as shown in Fig. 5. This pendulum is made of 
two small cylinders of equal weight, one of steel and 
the other of copper. The armature is extended up- 
wards by a needle, which is free to oscillate in front 
of a graduated arc, marked with the number of 
the machine and that of the corresponding lamp. 
Each circuit includes a rheostat by which the five 
divided currents from each machine can be equili- 
brated. This rheostat is formed of an enamelled iron 
cylinder on which is wound regularly a coil of 
German silver wire, the various spires of which bear 
against vertical strips of asbestos paper, as shown 
atain Fig. 6. Parallel to the axis of the cylinder is 
fixed a copper rod A B, on which slides a runner 
C, carrying a serrated disc D that gears into two 
successive spires of the rheostat. By shifting the 
position of the runner C, the resistance in the circuit 
can be increased or diminished at pleasure. The 
circuit is formed of three wires, each of 2 mill. in 
diameter, and each spire of the rheostat corresponds 
to 7.60 metres of conductor. Besides the foregoing 
instruments an ampeére-meter is included for each 
group of five circuits. 

To complete the description of this extremely in- 
teresting installation, we must again refer to the 
lamps, the principle of which we have already de- 
scribed. Thetype in its present form is adapted 
not only for use in a derived circuit, but also to be 
mounted in tension, and Cance lamps of this pattern 
are now worked on a circuit of Brush lamps on the 
Eastern Railway of France. It will be remembered 
that the special feature of the Cance lamp is an end- 
less screw turning vertically between the pivots. 
The frame on which the positive carbon-holders are 
fixed tends to fall by its own weight. It is made 
in one piece with a nut A, Fig. 7, running upon the 
screw, and consequently it cannot descend without 
causing the screw to revolve. If the latter remains 
stationary, there is no movement in the carbon- 
holders ; if the screw is turned in an opposite 
direction, the nut is caused to rise. Above the 
frame, and also on the screw, is a fixed ring, on 
which a nut B bears, and the movement of which 
corresponds to that of the screw. Below, and very 
close to, this nut, is the annular disc C, on the 
lower face of which abut the cores D E of two 
solenoids F G placed in the circuit of the lamp 
current. To the bottoms of these cores are attached 
the coiled springs H I, the resistance of which can 
be varied at will, as shown, so as to modify the 
movement of the cores. The action of the lamp is 
as follows, assuming it to be extinguished, and the 
carbons in contact. The resistance of the arc is, of 
course, nil, and the current is at its maximum ; in 
this condition the cores of the solenoids are raised, 
and their ends are in contact with the under side 
of the plate C, which presses against the nut, and 
raises it slightly, causing it to turn; this effect is 





transferred to the nut A, and the carbon-holder is 
also lifted ; the carbons are thus separated and the 
arcestablished. At the same time the strength of 
the current is reduced, the pressure of the solenoid 
cores against the underside of the disc diminishes, 
and at a given point, which varies in each lamp, 
ceases altogether. The are then has its normal 
length. The consumption of the carbon gradually 
increases the resistance of the arc ; the cores of the 
solenoids then fall, and the nut becoming quite free 
turns the screw in an opposite direction, bringing 
the carbens once more towards each other, re- 






































ducing the resistance of the arc ; then the solenoids 
again come into operation, and by pressing on the 
disc, stop the screw and maintain the arc. This 
cycle of movements takes place so regularly and is 
so minute, that a remarkable steadiness of light is 
secured by the system. Another type of the Cance 
lamp, Figs. 9 and 10, can be arranged either in 
tension or in a divided circuit, and in this pattern 
the mode of lighting and of regulation is effected 
in quite a different manner. The lamp is lighted 
by means of an electro-magnet placed at the bottom 
of the frame, and which attracts the lower carbon- 
holder as soon as the current begins to flow, thus 
separating the carbons and establishing the arc. 
The regulation is effected as follows: The movable 
nut is done away with, and the screw carries at the 
top a disc fastened to it asshown. The two fine 
wire solenoids are in derivation, and their cores 
carry supports for a plate that bears on the upper 
side of the disc fastened to the screw. The re- 
sistance of the solenoid circuit being considerable, 
compared with the normal resistance of the arc, 
only a small fraction of the main current flows 
through it. The plate carried by the cores, bears on 
the disc upon the screw and prevents the latter from 
turning. As the carbons are consumed, the arc 
widens, its resistance increases, and a larger pro- 
portion of the current flows through the solenoids, 
the cores are raised, and the screw relieved from 
the pressure of the disc, turns from the weight of 
the upper carbon-holder ; the normal arc is thus re- 
established. In this arrangement the action of the 
mechanism is the reverse of that in the form before 
described. There is also another feature in this 
lamp, a device which maintains the passage of the 
current, if the lamp should be purposely or acci- 
dentally extinguished. This consists of two coils 
of German silver, the total resistance of which is 


. lighting is effected as already explained. 





re 
being in contact, the magnets receive no current and 
become inactive, while a piece of copper moved 
by the cores restores the passage of the current. If 
on the other hand, the carbons are in contact, the 
This last 
type of the Cance lamp is not in use at the 
Eldorado. 

We have now described in detail all the features 
of this remarkable installation, which has attracted 
great attention on account of its admirable working 
during the past two months. It is the first time, 
we believe, that a theatre has been wholly lighted 
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by arc lamps to the exclusion of gas. With incan- 
descence lamps no difficulty is encountered, and 
M. Cance deserves much credit for the manner in 
which he has solved a problem hitherto regarded as 
impracticable. 





THE WEATHER OF OCTOBER, 1885. 

Tue weather in the British Isles during October 
has been continuously unsettled, cold, windy, and 
rainy. There were frequently cyclonic gales besides 
the usual one on the 2lst. Storms of snow and 
hail prevailed over North Wales late on the 11th. 
The period Ist to the 8th was characterised by W. 
and 8.W. winds, wet, with lightning iu places ; 
from the 9th to the 14th N. winds prevailed, still 
wet; from the 15th to the 23rd the winds were 
from N. to E., and it was not so wet, but dull; 
from the 24th to the 29th, the winds were from 
N. to W., again wet ; then they became southerly, 
ending with a cyclonic storm. On the 28th there 
was a thunderstorm over the Channel Isles. At 
extreme positions, to which the Isle of Man is 


about equal to the normal resistance of the arc. | central, the mean atmospheric pressure and tem- 


When the latter is interrupted without the carbons 


perature were as follows : 
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$4 Difference 
Position’. | pregsure, | from aed a from Normal. 
in. deg. deg. 
North “| below 0.07 44 below 3 
South af 99 16 | 50 os 3 
West os | * 03 | 47 | on 4 
East [| oy meet sae | ow 3s 
Central | 9 12 | 47 1 oe 3 
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The distribution of rain, both as regards fre- 
quency and amount, may be roughly inferred from 
the following results : 











| wei } ifferenc: 
Places. | Rainy Days. | Amount. [trom oman 
| in. in. 
Sumburgh 23 4.49 } nil, 
Scilly .. 28 5.72 | above 1.65 
Valencia 25 .27 below 1.03 
Yarmouth 28 5.86 above 3.28 


The daily general directions of the winds give a 
resultant from N.W. by N. which agrees with the 
mean distribution of pressure, though the normal 
resultant is W.S.W. The low mean temperature is 
in correlation with these results. The rain appears 
to have been evenly distributed, though the amount 
and frequency were greatly above the averages in 
England. 

Atmospheric pressure varied between 30.55 in. on 
the 16th and 28.7 in. on the 26th, so that the range, 
1.87 in., was very large. The highest temperature, 
64 deg., was recorded at Leicester on the 16th ; 
the lowest, 20 deg., at Nairn on the 25th. Strik- 
ing contrasts of temperature were frequently shown 
on the morning charts: thus, on the 5th, Jersey 
d7 deg., Aberdeen 38 deg. ; on the 6th, Scilly 
57 deg., Donaghadee 41 deg. ; on the 11th, Scilly 
49 deg., Nairn 30deg. ; on the 12th, Scilly 49 deg., 
Dungeness 31 deg.; on the 17th, Scilly 54 deg., 
Oxford 37 deg. ; on the 21st, Scilly 53 deg., Wick 
55 deg. ; on the 22nd, Scilly 53 deg., Nairn 28 deg. ; 
on the 23rd, Jersey 50 deg., Nairn 24 deg. ; on the 
24th, Dungeness 51 deg., Nairn 33 deg. ; on the 
25th, Valencia 52 deg., Nairn 23 deg. ; on the 
26th, Pembroke 55 deg., Stornoway 39 deg. ; on 
the 30th, Valencia 52 deg., Loughborough 31 deg. 

Rainfalls exceeding lin. in twenty-four hours 
were measured on the 3rd at Stornoway, 1.13; on 
the 7th at Loughborough, 1.10; on the 14th at 
Yarmouth, 1.36; on the 24th at Loughborough, 
1.24 ; at Yarmouth, 1.07 ; while Spurn Point had 
0.97 and Cambridge 0.96 ; on the 31st at Jersey, 
1.15, 

The inference to be drawn from the observations 
on the aspect of the sky would be that clear weather 
varied between 8 in the east and west and 5 in the 
south districts, and overcast weather 14 days in the 
north and south to 10 in the west. Thus Ireland 
appears to have had the most of what fine weather 
there was. The duration of bright sunshine for the 
five weeks ending November 2, estimated in per- 
centage of its possible amount, was 28 for these 
islands as a whole, Channel Isles 32, south Ireland 
and east Scotland 31, south-west England and north 
Scotland 30, east Scotland, north Ireland, and south 
England 28, west Scotland and central England 27, 
north-west England 22, north-east England 18. 

One of the features of our climate ‘‘ which may 
be most certainly depended on” is, according to 
Proctor, ‘‘ serene weather during second week in 
November.” 





THE DALZELL STEEL AND IRON 
WORKS. 

THESE works, the property of Messrs. David 
Colville and Sons, are situated at Motherwell, a short 
distance from Glasgow. They were established 
about fourteen years ago for the manufacture of 
iron, the production of steel being a branch which 
has since been added, and now forms the staple 
industry of the firm. They were one of the many 
manufacturing establishments down on the list to 
be visited by the Iron and Steel Institute during 
the recent autumn meeting, a large number of 
members going out to Motherwell on the day set 
down for the excursion, 

In the iron department, which forms the original 
part of the works, there are twenty-one puddling 
furnaces and two steam hammers of 3 tons each, 
adjoining which is a forge mill with three pairs of 
18in. rolls. Next to this is an 18 in. merchant mill, 
and beyond this again a 10 in. guide mill. There 


are in connection with this plant the usual ma- 








chinery and appliances such as shears, &c. There 
are five heating furnaces all having boilers over 
them, two of these being of the Babcock and Willcox 
type. The iron department is worked separately 
from the steel producing part of the works and has 
workshops, &c., complete, including two large lathes 
for turning rolls. 

Passing to the steel department we start on the 
east side where the Siemens gas producers are 
placed. These comprise twenty-one stacks each 
having four chambers, the gas being conveyed in a 
wrought-iron main. Coal is brought in at a higher 
level by a railway which runs on a bank made for 
the purpose between the line of producers and the 
melting furnaces ; the materials for the furnaces 
being brought in on the same line and tipped on the 
other side where the melting shop is. There are 
three 12-ton, three 16-ton, and seven 18-ton fur- 
naces of the usual Siemens type. These are arranged 
in two lines at right angles to each other, and at 
the corner where they meet the soaking pits are 
placed. There are three ‘sets of these for taking 
different sized ingots, each set of pits holding in all 
18 tons. The casting is done at one end of the 
furnaces, a line being laid down over which the 
ladle of etal is taken by a locomotive as each fur- 
nace is tapped. The whole arrangement is well 
worked out. 





The centre crane is of special design with steam | 
lifting, racking, and slewing motions, a separate | 
pair of engines being mounted on the framing for | 
each operation. There are two casting pit engines | 
to run on the 9 ft. gauge that is required for the 
ladle carriage, and the ingots are taken from the 
soaking pits direct to the slabbing hammers over a 
3 ft. gauge line, two engines being provided for 
this purpose. For slabbing the ingots there are | 
two 12-ton hammers with 33 in. cylinders working | 
at 80 1b. Close by are ten Siemens heating fur- 
naces. From the hammers the slabs are taken to 
be reheated, and then on tothe plate mill. The 
grain rolls are 30 in. in diameter and 10 ft. 6 in. 
long, the chill rolls being 28 in. and 8 ft. long. 
They are driven by a pair of 40 in. horizontal re- 
versing engines. ‘There is another pair of 28 in. 
plate rolls 7 ft. 6 in. long, driven by a pair of 43 in. 
reversing engines, the same engines also working a 
27-in. bar mill, which also does the cogging for bars. 
There are two pairs of shears for plate, both with | 
blades 10 ft. 6 in. long, which will cut steel plates | 
1} in. thick. The whole of this plant is by Messrs. | 
Turnbull, Grant, and Jack, of Glasgow. Beside | 
the bar mill is a bloom cutter, which will shear | 
10 in. square. This is by Messrs. R. Harvey and} 
Co., of Glasgow. For taking blooms from the bar 
mill tothe shears there is a train of live rollers, and 
to the hot bank there are also live rollers. The saw 
for cutting off bars is noticeable as having a vertical | 
feed, the engine being at the back. Steam for the | 
steel works is supplied by five return tube boilers 
with brick combustion chambers. These are by 
Messrs. A and W. Smith, of Glasgow. There are 
also ten Babcock and Willcox boilers, and five 
Galloway boilers. 

For annealing thick boiler plates there is a 
furnace with six firing doors at the side, and a 
damper to each, so as to draw the heat as required 
to any part. There is also a door at each end. 
The annealing of thick boiler plates is made a special 
feature at these works. Near this furnace is the 
yard testing department, where tempered bending 
tests are made and strips are stored. Four strips 
are taken from each plate, one being tempered and 
bent and the others kept for a time in case of any 
question arising. There is a furnaceand a bending 
press for the purpose. 

We pass now to the repairing shop, where there 
are the usual machine tools, including a large planing 
machine, lathes, and a large radial drill by Messrs. 
Hethrington and Co., of Manchester. Adjoining 
this shop is the testing department, which consists 
of two rooms, the first being used for preparing the 
test pieces. The principal tools here are two special 
milling machines by Messrs. Buckton and Co., of 
Leeds. In the testing room itself are two single 
lever testing machines, one of 50 tons by Messrs. 
Buckton and Co., and another of 54 tons by Messrs. 
R. Harvey and Co. The testing department is 
especially well fitted up, and contains many interest- 
ing examples of tests of different kinds made to 
show the behaviour of mild steel under various 
modes of treatment. Messrs. Colville and Sons 
have a deservedly high reputation for their steel 
boiler plates, and every care is evidently taken to 
maintain their position in this respect. 
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Locomotive Engine Running and Management ; A Treatise 
on Locomotive Engines, showing their Performance in 
Running different Kinds of Trains with Economy and 
Despatch ; also Directions regarding the Care, Manage- 
ment, and Repairs of Locomotives, and all their Con- 
nections. By Anocus Srnctarr, New York: John 
Wiley and Sons. London: Triibner and Co 

Tue art of locomotive engine driving, or ‘‘running,” 
as it is called on the other side of the Atlantic, is 
one which has strong attractions, even for those 
who have no direct connection with railway work- 
ing, and we believe that the earlier portions of the 
volume now under review will be read with great 
interest, even by large numbers who will never 
anticipate having the slightest chance of turning to 
practical account the admirably clear instructions 
and sensible advice which the author gives. Mr. 
Sinclair is no amateur; he has evidently had 
long and ample experience on the footplate, and 
his descriptions of the difficulties with which an 
engine-driver has to contend, together with his 
advice as to the best modes of dealing with these 
troubles, bear on the face of them evidence of hav- 
ing been written by a man who—to use an expres- 
sive American colloquism—‘“ has been there.” 

Mr. Sinclair divides his book into twenty-eight 
chapters, of which the first fifteen may be regarded 
as dealing with locomotive working, the remainder 
relating to constructive details and other matters. 
The titles of the earlier chapters: ‘‘ Engineers 
‘* How Locomotive Engi- 
neers are made;” ‘‘ Inspection of the Locomo- 
tive ;’ ‘*Getting Ready for the Road;” ‘‘ Run- 
ning a Fast Freight Train;’ ‘‘Getting up the 
Hill ;’ ‘‘ Finishing the Trip ;’ ‘‘ Running a Fast 
Passenger Train;’ and ‘‘ Hard Steaming En- 
gines,” give an excellent idea of their contents, 
and show how the author has classified the various 
sections of his subject. From Mr. Sinclair’s re- 
marks in his second chapter, we find that in the 





| United States, as here, the conclusion has been 


generally ‘arrived at that service as fireman forms 
the best training for a locomotive engine-driver, 
and that such drivers can but in few cases be suc- 
cessfully made out of men who have previously had 
but workshop experience. Of course this latter 
class of experience is in itself of much service toa 
driver, but it can never compensate for the absence 
of that instinctive knowledge as to the manner in 
which his engine is working, which is the growth of 
the years of service on the footplate in all weathers 
and at all times of the day and night which fall to 
the lot of the fireman. 

The chapters of which we have above quoted the 
titles contain abundant good advice and practical 
hints; and they show close observation of the 
various small matters of detail on which successful 
driving so much depends. The remarks on the 
management of the boiler and the maintenance of a 
steady steam supply by proper stoking and regula- 
tion of the feed are especially good, and we regret 
that our space does not permit us to quote from 
them here. 

The next two chapters deal with pumps and in- 
jectors, and the various troubles to which these 
details are subject, all the chief patterns of in- 
jectors being also described, while Chapter XII. is 
entitled ‘‘ Boilers and Fireboxes,” and may be con- 
sidered as to some extent supplementary to those in 
the earlier part of the volume, dealing as it does with 
various points in boiler management not previously 
treated upon. Next in order follow three interest- 
ing chapters entitled, respectively, ‘‘ Accidents to 
Valve Motion,’ ‘‘ Accidents to Cylinders and 
Steam Connections,” and ‘‘ Off the Track—Acci- 
dents to Running Gear,” in the course of which 
the author treats of a great variety of mishaps 
likely to occur on the road, and the best modes of 
remedying them. Of course some of the modes of 
procedure recommended are applicable only to 
American locomotives ; these, however, are but few, 
and even they afford hints which are useful in 
English practice. 

So far we have spoken of that portion of his book 
in which Mr. Sinclair deals with the management 
of an engine on the line ; we now come to chapters 
treating of workshop matters and constructive 
details. Thus Chapter XVI. treats of connecting- 
rods, slide-rods, and axle-box wedges, and the 
mode of adjusting them, while the three following 
chapters, entitled respectively ‘‘The Valve Motion,” 
‘‘The Shifting Link,” and ‘‘ Setting the Valves,” 
deal in the same way with the valve gear. In the 
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chapter on the shifting link the gear described is 
that usually applied to American engines, the 
motion being transmitted to the valves through 
rocking shafts; we notice, however, that in the 
section treating of the adjustment of the link, so as 
to neutralise the action of the angularity of the 
conecting-rod, one of the chief effects of trans- 
mitting the valve motion through a rocking shaft is 
not mentioned. The effect of the angularity of the 
connecting-rod is, of course, to draw the piston 
toward the driving axle, and so lengthen the periods 
of admission during the stroke of the piston towards 
the rear ; with the directly connected valve gear as 
generally used in this country, this disturbance is 
increased by the action of the shifting link gear 
itself when the form of link used is that employed in 
American practice, whereas when the motion is trans- 
mitted to the valve through a rocking shaft, the 
defects of this form of gear act in the opposite direc- 
tion to the angularity of the connecting-rod, the 
effect being that the final errors are the differences 
instead of the sums of the two sets of disturbances, 
and are hence more easily dealt with. Mr. Sinclair 
speaks highly of the Allen slide valve, and we quite 
share his views. Valve setting, as described by Mr. 
Sinclair, is an operation which would not agree with 
English practice, as it supposes the position of the 
eccentrics on the driving axle to be left for adjust- 
ment until the wheels are under the engine, and all 
the valve gear coupled up, the eccentrics being then 
fixed by set screws. With keyed eccentrics the posi- 
tion of the eccentrics must of course be determined 
before the wheels are put under the engine, and we 
regard this as by far the preferable plan in all cases. 
We may suggest that in a future edition Mr. Sinclair 
should add a paragraph explaining the method of 
procedure under these circumstances. We may also 
mention as a caution to Mr. Sinclair's readers on 
this side of the Atlantic, that his diagrams (Figs. 15 
and 16) showing the relative positions of the eccen- 
trics and cranks are drawn for a gear acting through 
a rocking shaft, and not for the directly connected 
gear used here. 

Chapter XX. is written by Mr. J. G. A. Meyer, 
and treats of laying out link motion, the American 
type of shifting link motion being that dealt with. 
In this chapter Mr. Meyer deals with his subject in 
a clear and practical way, but we notice a little slip 
in his treatment of his second problem: ‘To find 
the centre line of motion and the amount of offset 
in the lower rocker arm.”’ Here the centre line of 
motion is defined asa line drawn from the centre of 
the crankshaft tangent to the arc described by the 
lower end of the lower rocker arm, whereas the 
centre line should really be tangent to an arc drawn 
with a radius equal to the length of the rocker arm, 
less half the versed sine of the are through which 
the rocker arm moves, when the motion is in full 
gear. With long eccentric rods the difference be- 
tween the two modes of locating the centre line of 
motion is unimportant, but with short rods it is 
worth attention. Mr. Meyer concludes his chapter 
with sume useful tables giving the chief dimensions 
of the standard valve gears used by the principal 
American locomotive builders. 

The next two chapters treat respectively of the 
Stevens valve gear and the Joy valve gear, both 
being clearly described, and their special features 
pointed out. Mr. Sinclair, we notice, regards the 
Joy gear as peculiarly well fitted for application to 
American locomotives. Bearingin mind the cosmo- 
politan character of the greater part of Mr. Sin- 
clair’s book, and how well the volume deserves to 
be in the hands of all English reading drivers and 
superintendents of locomotive engines, it would, we 
think, be an advantage if in future editions the 
chapters just named were supplemented by others 
treating of the Allan, the Gooch, and the Wal- 
chaert gears, so as to render it more inclusive of 
European practice. 

The remaining chapters of the volume under 
notice treat of the use of the indicator, the West- 
inghouse brake, the Eames vacuum brake, the 
power of locomotives and train resistances, water 
for locomotive boilers with modes of testing it, and 
the examination of locomotive engineers, this latter 
chapter containing a series of the questions put to 
firemen on one of the chief United States railroads 
before they are admitted as competent for promo- 
tion. 

Altogether Mr. Sinclair has produced a book 
which well merits a place in every locomotive engi- 
neer’s library. It is clearly and pleasantly written 
and abounds with practical information of a special 
kind rarely to be found in text-books, the result 





being that it is scarcely possible even for those of 
long experience in locomotive management to read 
it without gaining many hints of value. Of course 
there are many passages in the book which are ap- 
plicable only to American practice, but the great 
bulk of the volume is, as we have already said, de- 
cidedly cosmopolitan. In conclusion, it is due to 
the publishers that we should state that the work is 
well printed and got up in an eminently readable 
form. 
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NOTES. 
Tue TrEvITHICK MemorIAt. 

THE sum raised for the Trevithick Memorial has 
fallen short of the amount anticipated, and conse- 
quently the original scheme, which included the 
erection of a statue and the foundation of scholar- 
ships to aid in the technical education of young 
men, needs to be modified to bring it within the 
compass of the 1500/. available for the purpose. In 
order to gather the opinions and wishes of the sub- 
scribers, a circular has been issued asking each 
either to indorse the views of the Committee or to 
suggest some other plan as an alternative. The 
Committee suggest that action should be taken in 
three ways. First, that a triennial Trevithick gold 
medal and premium of books be offered to the 
Institution of Civil Engineers for distribution ; 
second, that a triennial Trevithick Scholarship, 








tenable for one year, be offered to the Council of 
Owens College, Manchester; and third, that a 
copy of the bust of Trevithick, now in the theatre 
of the Institution of Civil Engineers, be placed in 
Truro Cathedral, together with a brass mounting on 
the base. showing how the memorial fund was 
raised, and how it had been expended. A meeting 
of the entire Committee will be held next Friday 
(November 18) to consider the answers of the sub- 
scribers, and decide on the form which the memorial 
must take. 
Macnetic Survey or ScortanD. 

Professor Thorpe and Riicker have, during the 
past two years, been engaged on a magnetic survey 
of Scotland. Their observations were made at fifty 
stations distributed throughout the country, and 
chosen partly with a view of repeating the measure- 
ments made by Mr. Welsh, of the Kew Ob- 
servatory, in 1857-8, and partly of avoiding, as far 
as might be, regions of great local disturbance. They 
employed magnetomers and dip circles of the most 
approved modern type, and specially made for the 
survey. These were compared with the standard 
instruments at Kew, which thereby becomes the 
base station of the survey. In the determinations 
of solar azimuths in the observations for declina- 
tion, they were enabled to compare their chrono- 
meters with time signals sent from the Greenwich 
Observatory daily at 10 a.m. and 1 p.m. o’clock over 
the Postal Telegraph wires. The special observa- 
tions were also made in the Island of Mull, which, 
from its geological nature, exercises very powerful 
disturbing effects on the magnetic needle. The 
results of the survey show that such disturbing 
areas may be approached within certain distances 
without the compass being affected. While upon this 
subject, we may mention that Herr J. Liznar has 
communicated a paper tothe Austrian Meteorological 
Society, in which he shows from a great variety of 
observations, that the moon exerts an influence on 
the declination needle, which varies with the dis- 
tance of that body from the earth, with its phases, 
and positions in reference to the earth’s equator. 
Herr Liznar finds that the magnetic perturbations 
are greater when the moon is nearer the earth, and 
greater when it is full moon than in the first and 
second quarters. The perturbations are also a 
maximum when the moon is in the plane of the 
equator, and larger when her declination is austral 
than when it is boreal. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


The annual meeting of this Society will be held 
in Boston this month, and it will be the first 
time that the annual meeting has been held else- 
where than in the city of New York. The sessions 
will be held in the hall of the Institute of Tech- 
nology, and the local committee have arranged for 
a continual round of entertainment for all the time 
which can be spared from the hours devoted to 
the reading and discussion of papers. The meeting 
will be inaugurated at the Hotel Brunswick, where 
the Society will be formally welcomed by addresses 
presented by the governor of the commonwealth 
of Massachusetts, the mayor of the city of Boston, 
and the President of the Institute of Technology. 
The President of the Engineers will deliver his 
annual address, and the later part of the evening 
will be devoted to a social réunion and supper. The 
morning and evening of the following day, No- 
vember 11, will be devoted to professional papers ; 
but early in the afternoon the party will, as the 
guests of the city of Boston, be taken on a steamer 
around the harbour, and visit the sewage pumping 
engines and the distributing reservoirs, where the 
sewage is received after being forced through a 
tunnel under a portion of the harbour, and into 
reservoirs on an island exposed to the ocean. When 
the tide ebbs, the sewage is discharged from the 
reservoirs. The third day will be devoted to papers 
and discussion, and the evening to a reception 
tendered by the Art Club. The fourth day will bring 
the meetings to a close, and will be devoted to an 
excursion to Lawrence, twenty-seven miles from 
Boston. A few miles from Boston, the party will 
visit the works of the Meigs Elevated Railway (de- 
scribed in ENGINEERING, April 10, 1885). Resum- 
ing passage on the special train, the party will be 
taken in barges on their arrival and conducted to 
the pumping station of the city water works, and to 
inspect the dam across the Merrimac river. After 
lunch, the Society will visit the Pacific Mills, which 
have hospitably invited the Society to inspect their 
vast establishment. Arrangements have been made 
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to provide facilities for the members to visit other 


points of interest after the conclusion of the meet- 
ings. Among other matters, each visiting member 


will receive a copy of a special souvenir edition of a 
guide book to points of interest in Boston and the 
= 

vicinity. 


INDUSTRIAL GROWTH AT WaRSAW. 


Reports from Warsaw state that upwards of forty 
new manufactories have been started in the Vistula 
district during the last three months. At the same 
time, the commercial depression at Moscow has 
deepened, and the Moscow Gazette has raised the 
cry that Polish competition should be checked by 
passing a law forbidding any foreigner to establish 
new manufactories in Poland. The competition is 
particularly severe in engineering industries, the 
Warsaw district having the advantage of abundance 
of iron and coal close at hand. Other reasons, 
however, operate to give Warsaw a superiority over 
Moscow. Ten years ago, when the Russian Govern- 
ment started the war of tariffs with Germany, a 
large number of German manufacturers, rather 
than lose their Russian connection, crossed the 
frontier and established undertakings along the 
Vistula river. Here land was very cheap, owing to 
the vast number of confiscated Polish estates in the 
market, and the German capitalists not only started 
their undertakings on favourable terms, but were 
able to add to their profits by branching out into 
agriculture. The result was that, after a few years, 
Russia found that, instead of blighting German 
trade and developing St. Petersburg and Moscow 
into great manufacturing centres, as she had anti- 
cipated when she put her tariff into force, she had 
simply created on her own territory, in the midst 
of discontented Poland, a powerful rival to her two 
capitals. Warsaw, and the country around it, 
stretching to the German frontier, has, in point of 
fact, now become so Germanised that fears are 
openly expressed that, in course of time, it will be- 
come ripe for seizure by Germany. This will ex- 
plain the bitter tone of the Russian press towards 
the industrial growth of Warsaw, and the rapid 
development of the Polish capital is accompanied 
by a corresponding decadence at St. Petersburg 
and Moscow ; it is not improbable that before long 
severe legislative enactments will be passed against 
German enterprise in Russia. 


TuE Proposep Hupson’s Bay Trapg Rovte. 

After having been absent for a period of two and 
a half months, in an endeavour to find a possible 
trade route by Hudson’s Bay, the Arctic steamer 
Alert has returned to St. John’s, Newfoundland. 
She reached Port Nelson, otherwise known as York 
Factory, on Hudson’s Bay, at the end of August, 
without mishap, not having encountered any ice 
either in the strait or the bay. As mentioned in 
one of our ‘** Notes” some time ago, the chief object 
of the expedition, in which the Alert was engaged, 
was to determine the feasibility of the Hudson’s 
Bay route as a summer outlet for the produce of 
the Canadian north-west. It is understood that 
the report of the outward journey from St. John’s, 
forwarded to Ottawa by messenger from York Fac- 
tory by way of Winnipeg, is of a satisfactory 
nature, and this is borne out by the fact that a 
party of engineers set out from Winnipeg soon 
after in order to survey the route of the pro- 
jected line of railway between that city and 
Hudson’s Bay. The harvest of the Canadian north- 
west is completely garnered during the month 
of August, so that if the officers of the Alert expe- 
dition and the officers of the seven meteorolo- 
gical stations, which have been established along 
the route, are able to report that the navigation of 
the strait and bay is clear of all obstruction between 
the middle of July and the middle of October, the 
question of despatching a mercantile fleet annually 
from Liverpool to Hudson’s Bay, will be merely 
one of commercial economy. It may be mentioned 
that the Alert got jammed in the ice in the early 
part of last June, while attempting to pass the 
strait, and had to put back to St. John’s for re- 
pairs. It was known, however, that the navigation 
of Hudson’s Strait at that season of the year would 
be difficult ; and on the other hand there is evidence 
to show that it may be safely navigated by steamers 
till late in November. The value of a railway 


between Winnipeg and Hudson’s Bay would not 
altogether depend upon the ocean trade between 
Port Nelson and Liverpool, as the resources of the 
bay and the surrounding country in fish, furs, and 








minerals, are known to be of great value, and are as 
yet wholly undeveloped. 


UTILISATION OF SLAG FROM THE Basic BESSEMER 
PROcEss. 

We have on several occasions reproduced notes 
from German papers showing the great attention 
which is being given to the phosphate-slag obtained 
from the basic process in Germany, and such notes 
continue to appear. A recent article in a paper de- 
voted to agricultural interests, deals with two of the 
forms in which the phosphate is offered to farmers 
as manure. One is known as ‘‘ Thomas slag,” or 
‘*Thomas phosphate” (the process being universally 
known in Germany as the ‘‘ Thomas” process), and 
consists of the slag as obtained from the converter, 
simply allowed to weather for some time, and then 
ground fine. Samples of this, analysed at one of 
the agricultural laboratories, showed a percentage 
of phosphoric acid ranging from 17.65 to 19.93, 
giving an average of 18.75. This is about the same 
percentage of phosphoric acid as that of a good 
superphosphate. But then, none of it is soluble in 
water, and only a small portion of it is soluble in 
citrate of ammonium, which latter solvent is used 
as a test as to how much of the phosphoric acid is 
present in such a condition as to be immediately or 
rapidly assimilable by the soil. So that in all about 
éths of the phosphoric acid is present in a form 
which can only be very slowly available for the im- 
provement of the land. That such excellent results 
have been obtained in some special soils as are re- 
ported from many quarters, is considered to be due 
very much to the action of the caustic lime con- 
tained in the slags. The land that has been so 
much benefitted is chiefly moorland, or poor heavy 
meadow land, with acid reaction. Lime alone 
would much improve such soils, but it is admitted 
that the ‘‘ Thomas slag” has done much more than 
lime alone would do. This is attributed to the im- 
provement caused by the caustic lime putting the 
ground into better condition for profiting by the 
phosphates introduced; and the slag is supposed 
also to be very much more easily decomposed and 
dissolved, owing to the acid nature of the soils, than 
would be the case in other soils in which the same 
slag has not brought about a marked improvement. 
Another form of manure from the basic slag is 
known as ‘‘ Thomas precipitate.” This is prepared 
by chemical processes from the slag, and contains 
over 36 per cent. of phosphoric acid. Here again, 
no part of the acid is soluble in water, but very 
nearly all of it is soluble in citrate of ammonium, 
and is therefore looked upon as assimilable by the 
soil. This is spuken of as a very excellent phos- 
phate manure, giving good results in all soils, when 
mixed, in the necessary cases, with the requisite 
amount of nitrogenous manures. We do not re- 
collect having seen or heard anything as to utilisa- 
tion of the basic slag in England, but it is not 
probable that the material is being wasted. 


DRAINING THE PiInsK MARSHES. 


Few people are probably aware of the great en- 
gineering undertaking, in which Russia has been 
engaged for years, of draining the Pinsk marshes. 
These are so extensive as to secure special designa- 
tion on the ordinary map of Europe, being, we 
believe, the only case of the kind ; and, in point of 
area, are very much larger than Ireland. Situated 
on the Russo-Polish confines, they have become 
famous in Russian history as a refuge for all 
manners of romantic characters, and have remained 
an irreclaimable wilderness in the midst of a pro- 
sperous corn-growing region up to within the last 
few years. In 1870 the Russian Government first 
took in hand seriously the abolition of this wild 
expanse, which, owing to being perpetually more or 
less submerged and covered with a jungle growth 
of forest, prevented not only communication be- 
tween the Russian districts on either side, but also 
between Russia and Austro-Germany. Conse- 
quently a large staff of engineering officers and 
several thousand troops were drafted into the region, 
and these have been engaged upon the undertaking 
since. Up to the present moment about four mil- 
lion acres have been reclaimed, thanks to the con- 
struction of several thousand miles of ditches and of 
canals so broad as to be navigable for barges of 
several hundred tons burden. Just now the en- 
gineers are drawing up the programme for next 
year, which comprises the drainage of 350,000 acres 
by means of the construction of 120 miles of ditches 
and canals. Of the four million acres already re- 
claimed 600,000 acres consisted of sheer bog, which 





has been converted into good meadow land, 
900,000 acres of ‘‘ forest tangle,” which have been 
prepared for timber purposes by cutting down all 
the underwood and thinning the trees, 500,000 acres 
of good forest land—forest oases in the midst of the 
marshes — hitherto inaccessible, but which have 
been connected more or less with navigable canals 
and thereby with the distant markets, and finally 
2,000,000 acres have been thrown open to cultivation, 
although only 120,000 acres have been actually oc- 
cupied up to now. Besides making the canals and 
ditches the engineers have built 179 bridges, bored 
152 wells from 40 ft. to 80 ft. deep, and 425 from 
20 ft. or 40 ft., and have made a survey of 20,000 
square miles of country hitherto unmapped. When 
their task is finished Russia will have effaced from 
the map of Europe one of the oldest and toughest 
bits of savage nature on the continent, and a few 
years will suffice to render the Pinsk marshes un- 
distinguishable from the rest of the cultivated 
region of the sources of the Dnieper. From an 
engineering, geological, and scientific point of view, 
generally, the work is one of special interest, and 
capable globe-trotters, anxious for a novel theme, 
might do worse than spend a few months amidst the 
fading Pinsk marshes, describing the changes in 
progress. 


VOLATILISATION OF GOLD. 

Several extremely interesting communications 
have recently appeared in the New York Engineer- 
ing and Mining Journal on the subject of the loss of 
gold which takes place in calcining ores, whether 
with the addition of salt, with a view to converting 
silver into chloride preparatory to extraction by 
leaching, or without salt, in the case of a simple 
oxidising calcination. As concerns the latter case, 
there seems to be no doubt that most metallurgists 
experienced in working ores of silver and gold, 
admit that in certain cases, along with a consider- 
able proportion of silver, a quite noticeable amount 
of gold may be carried away. Many authorities 
ascribe this loss of gold to the action of other 
metals which are largely volatilised as oxides during 
calcination of the ores, such as antimony, arsenic, 
zinc, &c.; but on the other hand cases are recorded of 
loss taking place when no such metals were present, 
and when only sulphur had to be roasted off. 
These matters are not only of commercial im- 
portance in dealing with ores containing gold, but 
are also so extremely interesting from the purely 
chemical side of the question, that it is very sur- 
prising and much to be regretted that so very little 
investigation of them has taken place. There is no 
exact information to be had on the subject, so far 
as we are aware; but enough is known to fully 
contradict the statements so usual in books of 
chemistry, as to the non-volatility of gold. As re- 
gards the volatilisation of gold during a chloridising 
calcination with the addition of salt, we suppose 
few, if any, metallurgists with any knowledge of the 
qualities of chloride of gold would be disposed to 
question the statement that gold is likeiy to be 
volatilised to some extent under conditions where 
it is exposed, in a very finely divided state, to the 
action of free chlorine gas, as is known to be fre- 
quently the case during calcination of ores with salt. 
But probably most people will be very much sur- 
prised to find to what prodigious loss of gold this 
volatilisation during chloridising may give rise. 
Thus Mr. C. H. Aaron, a practical authority of 
much experience, and author of a work on treat- 
ment of gold and silver ores, states that he became 
aware of great losses in chloridising roasting certain 
gold ores, and that he proved the loss to amount in 
some experiments he then tried, to over 50 per cent. 
of all the gold present. This figure was obtained 
by roasting two samples of the same ore side by 
side in the muffle furnace, one sample with 4 per 
cent. of salt and the other without any salt at all, 
and then assaying the two samples for gold. But 
Mr. C. A. Stetefeldt, the well-known metallurgist, 
has recently conducted some experiments in which 
the loss of gold was in some cases actually over 90 
per cent. of the total contents. Mr. Stetefeldt was 
at first disposed to consider that the amount of gold 
carried off was to some extent proportionate to the 
amount of copper volatilised as chloride, but further 
experiments proved that the loss may be equally 
large when no copper is present in the ore. We 
hope this very interesting subject will be followed 
up in the pages of our contemporary and receive a 
good deal further elucidation. The subject of silver 
losses in various metallurgical processes would also 
prove a very interesting field, if those having ex- 
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perience would come forward and state what they 
have observed, not only as to losses by volatilisa- 
tion, but also as to other surprising ways in which 
the metal is capable of taking itself off and hiding 
away. 


Wuite Leap AGAIN. 


We have several times in our Notes alluded to 
the many efforts constantly made by inventors to 
do away with the ordinary process of making white 
lead, and to introduce some more rapid method. 
Quite recently we gave some account of, and com- 
ments on, the American ‘ Lewis-Bartlet’’ process 
of converting smelters’ fume into paint, and we 
alluded on that occasion to work that had been 
done in this country on exactly the same lines, the 
only difference being in the form of apparatus used 
to condense the fumes. We referred especially to 
the patent of Mr. French, who caught the fume in 
a condenser under water. Later, it was under- 
stood, Mr. French proposed to use this condensed 
fume, not as paint direct, but to convert it into 
oxychloride of lead, which would give a better 
paint. We now notice a more recent patent by 
Mr. French, in conjunction with Mr. Hannay, by 
which this conversion into oxychloride is to take 
place simultaneously with the production and con- 
densation of the fume. A special furnace is de- 
scribed and figured, which consists simply of a 
cupola, or small blast furnace, in which the lead 
materials are melted under such conditions as to 
volatilise a considerable proportion of the metal. 
It is desired that the lead shall be volatilised in the 
form of sulphite and sulphate, and if the ores, &c., 
in use do not contain enough sulphur to insure this, 
pyrites or other sulphurous material is added to the 
charge. The top of the furnace is kept hot and 
flaming, and air is blown in to insure the total 
combustion of all carbonaceous matter and oxida- 
tion of any sulphide of lead. The furnace gases, 
air, and fumes then pass along a flue, and a little 
way from the furnace, while all is still red-hot, very 
fine sprays of solution of common salt are intro- 
duced. The sodium chloride of the salt, the sul- 
phurous acid of the gases, and the excess of air 
react upon one another in such a manner that 
hydrochloric acid is formed, and reacts upon the 
fumes in such a manner that the final condensed 
product isa compound of lead, sulphur, oxygen, 
and chlorine in varying proportions, not to be 
called ‘‘ oxychloride” as we said above, but more 
chloro-sulphite, as the inventors termit. Anyway, 
the compound is said to be excellent for use as 
white paint. It is claimed that the hydrochloric acid 
thus producedand acting onthe fume, renders soluble 
several metals, such as zinc and iron, which may 
be carried over from the furnace, and that these 
are then removed by the subsequent washing the 
condensed fume is subjected to. Silver is also 
spoken of as thus rendered soluble and removable 
from the fumes, but as these latter are apparently 
only to be washed with water, or water and a little 
acid, it is not easy to see how the conversion of the 
volatilised silver into its most insoluble form of 
chloride, can effect its removal in solution. We 
once before pointed out that very pure oxychloride 
of lead was made on a very large scale by a process 
perfected by the late H. L. Pattinson, but that it 
failed to command a market, and its manufacture 
was given up. This latest form of an inferior 
variety of the same thing will follow the same 
course, if, indeed, it is ever manufactured on a 
commercial scale. None of these ‘‘rapid” manu- 
factures of white lead pigments will succeed till 
not only the colour, but also the physical nature, 
of old ‘‘ Dutch” white lead can be obtained. Some 
of them are very white, but they do not “* work” as 
well under the brush, they do not spread as well, 
and they do not last anything like as long. 


ENGINEERS IN THE Navy. 

We have many times called attention to the dis- 
abilities suffered by the engineers of the Royal 
Navy. Every year sees an extension of their duties 
and responsibilities, and each new ship becomes 
more like a machine and less like the seaman’s ideal 
than the last. Yet the recognition of the skill and 
care demanded in the maintenance and manage- 
ment of all the appliances with which a ship is 
filled, ever limps haltingly in the rear of progress, 
and by the time the engineers have gained the 
grudging concession of one right, two others have 
arisen. The authorities have been hampered by 
traditions which recognised an officer as a man who 
was capable and ready to fight, and knew how a ship 





should be handled and navigated, although per- 
haps he could not carry out the necessary opera- 
tions himself. But when steam was introduced on 
board, the officer was unable even to issue orders 
to those in charge, and hence the engineer com- 
bined two functions, hitherto separate—he had to 
decide what should be done, and also to do it. 
And ever since, there has been a controversy as 
to which class of the ship’s complement he belongs, 
whether he forms part of those whose duties are 
performed by muscular power, manipulative skill, 
and an instinct bred by routine, or whether he may 
be regarded as part of the brain power by which 
the entire fabric is directed, and made available 
for the security of the country. The march of 
events has long ago decided that it is to the latter 
category he belongs, butas yet the Admiralty havenot 
given effect to the conviction which obtains among 
the public, and the engineers, in spite of certain 
concessions, are still far from obtaining the recog- 
nition which is their due. A Committee has, how- 
ever, been lately appointed to inquire into the 
question of relative rank to be held by the officers 
of the naval and marine forces, and the constitu- 
tion of this Committee leads to the hope that the 
claims of the engineers will receive just considera- 
tion. The members are Captain E. H. Seymour, 
R.E., President ; Lieut.-Colonel G. F. Munro, 
R.M.; Fleet Surgeon A. Turnbull, R.N. ; Pay- 
master H. P. Brenan, R.N. ; and Chief Engineer 
J. Ireland, R.N. These officers represent all 
the executive and civil branches of the naval 
service, and they may be expected to report fairly 
on the question. What the engineers desire is to 
be placed on a footing equal with other officers of 
similar or generally less age. Then they ask that 
an assistant engineer on entry shall rank with a 
sub-lieutenant ; that an engineer on promotion 
shall rank with a lieutenant of less than eight years’ 
standing, ; achief engineer on promotion with a lieu- 
tenant of over eight years’ standing ; and a chief 
engineer of over eight years’ standing with a com- 
mander. Buttheages at which those equivalent ranks 
are to be attained are not the same. For instance, 
a man becomes a sub-lieutenant between the ages 
of 19 and 24, while an assistant engineer attains his 
rank between the ages of 21} and 27. Similarly, 
the age of becoming lieutenant varies from 24 to 
36, and they are generally promoted to be com- 
manders at 34 or 36 years of age ; a chief engi- 
neer, commencing at (say) 39, goes on in that rank 
till he retires, or is made inspector of machinery 
at from 50 to 53 years, long before which time 
the commander has reached the rank of captain. 
According to the scheme above noticed, the engineer 
would attain an equal rank with the commander, 
after eight years as chief engineer, or about the age 
of 47. We think that it is impossible to deny that 
this is a very moderate programme, and one which 
should commend itself to the Committee. Nothing 
is so detrimental to the Service as well-founded 
discontent, and it is impossible for men, who feel 
and know that the entire safety and aggressive 
power of Her Majesty’s Navy lies in their hands, 
to be satisfied unless their services receive similar 
rewards to those of the fighting and navigating 
officers. The case of the engineer who repaired the 
boiler of one of General Gordon’s steamers shows 
how the lives of a whole detachment of Her 
Majesty’s forces may depend on the skill of one 
man, not merely the handicraft skill of the me- 
chanic, but the ready judgment of the trained in- 
tellect, which takes in the conditions and provides 
the remedy with celerity and certainty, in fact, 
the same‘ quality of mind which makes the general 
or the captain. 


THE METROPOLITAN WATER SUPPLY. 


In our issue of October 9 we published a Table of 
the results of tests of the metropolitan water 
supply, at the same time explaining the method, 
invented by Dr. Koch, by which the figures were 
obtained. Annexed we give a Table showing the 
condition of the water during October. This Table 
also contains an extra line relating to the water at 
the intake of the East London Company, showing 
the immense improvement effected by the filtration 
carried out by the company. The great increase 
of colonies in the water taken at Lea Bridge, men- 
tioned in the note at the foot of the Table, as 
compared with that at the intake, is of course to 
some extent due to the self-multiplication of the 
microphytes at the upper station, 





Sa] 
Tests of the Metropolitan Water Supply. 
By Dr. Kocn’s Method. 


Colonies per 
1 Cubic 

| Centimetre, 

cultivated for 

|three days at 


Date and Place of jabout 18 deg, 








Temperature in Centigrade 


Companies. Collection. | Cent 
1 | 
| S - 
#| 3sp 3 
| ARE i) 
pa oe eee 
Thames. | deg. 
( Oct. 22, cab rank, ) 
Chelsea ye oa Horse Guards, 10 3 48 
( Whitehall ) 
Oct. 22, cab rank, ) | 
Grand Junction .. 4 Uxbridge-road, near 8 4 82 
( Marble Arch ) 
(Oct. 22, cab rank, ) 
Lambeth a i eee a Bridge- j 10 7 7 
roa 
. rs | Oct. 22, cab rank, 
Southwark and } f St. Georze’s Church, l 9 2 | 34 
Vauxhall 5 Borough j 
West Middlesex* 
Les. (Oct. 23, Fire Brigade ) 
East London ../+ Station, a j 10 3 89 
road. 
East London Com- ) { October 23, River Lea, ) : : 
pany’s Intake j { atChingford Mill’ f S| 88 | 1300 
( Oct. 2, service pipe, >) 
New River 4 4, Hart-street, “| 14 0 ll 
\ Bloomsbury ) 
Deep Wells. 
Oct, 23, tap from main ) 
Kent .. .. « pipe leading to tanks, - 12 0 25 


( New Cross, S.E. station ) 


* No sample obtainable. 

Remarks.—The purity of the metropolitan water supply has 
been maintained during October, the slight increase in the number 
of colonies in the case of the Grand Junction and Lambeth Oom- 
panies having no practical significance. The colonies in the intake 
of the East London Company from the River Lea, are about one- 
third of those in the lake water used for thesupply of Berlin. A 
sample of Lea water, taken on October 23 at Lea Bridge for com- 
parison with that of the East London Company’s intake from the 
Lea, hada temperature of 9 deg. Cent. It contained in one cubic 
centimetre 12,000 liquefying and a total or 4,200,000 colonies. 
This sample could only be cultivated for two days, as the colonies 
commenced to intermix. A small drop of this sample evaporated 
on a thin microscopic glass cover, and then stained blue by methyl, 
showed innumerable bacteria. In order to give an approximate 
idea of the absolute value of the above figures, one part of a 
sample of London sewage was mixed, after filtration throuzh 
paper, with 99 parts of the above New River water. One cubic 
centimetre of this mixture contained on the average of ten experi- 
ments 560 liquefying and a total of 75,000 colonies. 

Gustav Biscuor, F.1.C., F.C.8. 
4, Hart-street, W.C., October 30, 1885. 


ALASKA.—Professor Zahn, who has just returned from 
Alaska, says that country is as rich as Nevada in valuable 
cres. 

VENTILATION FOR SHIps.—Messrs. Robert Boyle and 
Son, of 64, Holborn Viaduct, and 110, Bothwell-street, 
Glasgow, are at present applying their complete system 
of ventilation of ships to the two large new Transatlantic 
steamships Champagne and Bretagne, belonging to the 
Compagnie Générale Transatlantique, and also to the two 
new Transatlantic steamships Gascogne and Bourgogne, 
at present being built for the Société Anonyme, Mar- 
seilles. There will be fitted on these vessels ninety-six 
Boyle’s patent air pump ventilators of the largest. sizes, 
and twenty-eight Boyle’s patent downcast ventilators 
also of the largest sizes. These companies have already 
used and approved of Messrs, Boyle’s system, which is 
now generally used by all the leading steamship com- 
panies, and is also adopted in the British and foreign 
navies. Sir E. J. Reed, K.C.B., is now associated with 
the firm of Robert Boyle and son, as consulting naval 
engineer. 








Tue Kina’s CoLLEGE ENGINEERING SocreTy.—At a 
eneral meeting held on Tuesday, October 27, Mr. V. J. 
3outon read a paper on “* Valve Gears,” in which he 
began by describing several varieties of the slide valve 
and their action; discussed the process of setting the 
slide, and the effect of ‘“‘lap” and ‘‘ lead” on the motion 
of the engine, and referred at the same time to a new 
expedient for starting a locomotive, whose slide-valves 
have outside lap for expansive working when one of the 
cranks has stopped at a dead centre; this arrangement 
consists of two small holes in the valve face of the 
cylinders, beyond the end of the valve. The author next 
gave detailed descriptions of the single eccentric used in 
marine engines and the double eccentric formerly fitted 
to locomotives, Stephenson’s, Gooch’s, Allan’s, Wals- 
chaert’s, and Fink’s link-motions, and Stevens’ and Joy’s 
valve gear. He contrasted the advantages of the various 
link motions, deciding generally in favour of Gooch’s 
system, for simplicity and the constancy of its lead. He 
mentioned the superiority of Joy’s valve gear over 
link-motions, obtained by its simplicity, efficiency, and 
comparatively low cost. The paper concluded with a 
brief notice of Mr. Stroudley’s steam and hydraulic re- 
versing gear, used on the passenger locomotives of the 
London, Brighton, and South Coast Railway, and de- 
scriptions of Mr. T. R. Ely’s steam reversing gear, fitted 
to an express locomotive on the Pennsylvania Railroad, 
and Mallet’s and Webb’s reversing gear for compound 
locomotives, 
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TAR AND AMMONIA FROM BLAST 
FURNACES. 
The Present Position and Prospects of Processes for the 
Recovery of Tar and Ammonia from Blast Furnaces.* 
By Mr, WILLIAM JONES, Langloan Iron Works, N.B. 
(Concluded from page 410.) 
Addie or Langloan Process.—The principle of this pro- 
cess consists in the passing of sulphurous acid gas among 
the furnace gases in sufficient quantity to combine with the 


ammonia, and the subsequent washing of the gaseous | 


mixture in towers or scrubbers. (Patent No. 4758, 1882). 

At the Langloan Iron Works, owned by the Messrs. 
Addie, plant for the carrying out of the above principle 
has been erected. (See Figs. 8 and 9.) 

At these works there are four close-topped furnaces 
and two open-mouthed. Of the close-topped furnaces, 
there are two of 82 ft. in height, with boshes of 17 ft. and 
20ft. They are fitted with the usual cup and cone ar- 





o 0 
[oso 98 we 9 aceon 


| leable iron, %in. thick, and are identical in every way. 
| They are 66ft. in height, 10 ft. in diameter, and are filled 
| with wire a, built in segments, and capable of 
being easily cleaned or removed. The scrubber stands on 
a tank 8 ft. in height, and 15 ft. in diameter. This tank 
has a sluice valve for running off the tar and liquor and con- 
nections for filling up with clean water. Two pumps with 
plungers 14 in. in diameter, making 15 revolutions per 
minute, throw the liquor through a 12-in. pipe from these 
tanks to the top of the scrubber. At the top the water falls 
upon a plate filled with # in. perforations, and these are so 
arranged as to give a thorough distribution of the wash- 
water over the scrubber, this being attended to before 
turning on the gas. The scrubbers are fitted with explo- 
sion doors, placed between each diaphragm, and a spiral 
stair is carried to the top of each scrubber, which allows of 
as accessibility to the explosion doors. 
efore entering the scrubbers the gases are mixed with 
sulphurous acid gas in sufficient quantity to combine with 
the ammonia as bisulphate. The sulphurous acid gas is 
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Fig 6 
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PLANT FOR THE ADDIE 


rangement for charging, and consume from 280 to 300 tons 
of coal per 24 hours, 
At the present moment one of the large furnaces is out 


of blast, so that the gases of only three furnaces are being | 


treated, these three furnaces consuming 220 to 230 tons of 
coal per 24 hours. 


The gases of the three furnaces are collected in a main | 


tube at the front, 7 ft. in diameter, and they travel to the 
east end of the works, where the ammonia plant is situated. 
The tube, carrying the gases to the ammonia works, is so 
arranged to give the gas as much travel as possible, with 
the object of depositing dust and heavy pitchy tar before 
entering the scrubbers. Just at the entrance of the 


scrubbers there is a large valve for shutting off the gas | 


from the towers at any moment. There are two towers, 
connected together by inclined necks, which branch off 
about 8 ft. from the top. The scrubbers are built of mal- 


* Paper read before the Iron and Stee] Institute at 
Glasgow. 





PLANT FOR 



























































OR LANGLOAN PROCESS, 


generated from the combustion of waste materials or 
otherwise, containing sulphur. 

The present sulphurous acid producers consist of fourteen 
old boilers, standing on end, 15} ft. high, and 5ft. in dia- 
| meter, lined with 24 in. firebrick, and having doors at the 
| side and bottom. They are ranged on brick piers along the 
side of a massive stone wall, constituting the ‘‘ bank,” 
from which they are easily filled. They are surmounted 
by an iron platform. 

Along the front of the retorts or producers runs a 4 in. 
pipe, carrying air from the main receiver, with a branch 
connection to the top of each retort. Thesupply of air to 
each of these producers can be easily apie 

The gases are taken off at the bottom, and are conveyed 
into a 16-in. main, running along the bottom of the brick 
piers, 

' The method of working the producers is as follows: 
The retorts are filled with a mixture of picked coal 


* The description of this plant appeared on p. 409 ante. 








“ brasses,” a sulphurous carbonaceous ironstone known 
locally as “ maggie blae,” and a little pyrites “‘ smalls.” 

A shovelful or two of live coal is then placed on the top, 
and the lid, covering a small cast-iron stool on the top, is 
securely fastened down, so as to be gas-tight. A gentle 
current of air is then turned on, and the materials burned 
downwards, fusion being avoided. : 

Good fair ‘* brasses” i find to have the following com- 


position : Per Cent. 

Bisulphide of iron ... 68.45 
Peroxide of iron -60 
Silica ... 1.25 
Alumina : a0 1.62 
Lime, magnesia, &c. 1.30 
Coaly matter 26.78 

100.0 
Sulphur 36.51 
Tron ... 32.36 


PLAN OF CAP 
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The sulphurous ironstone which we use is brought from 
the Benhar district. It has the following composition : 





Per Cent. 
Bisulphide of iron... 31.796 
Protoxide of iron ... 3.656 
Silica 16.005 
Alumina a is 12.327 
Protoxide of manganese ... 1.012 
Lime aa sas es 3.325 
Magnesia ... -580 
Phosphoric acid 1.968 
Sulphuric acid trace 
Coaly matters 28.445 
Moisture 1.325 

100.439 
Sulphur 16.958 


The percentage of sulphur in the “ brasses” is almost 
entirely a question of freedom from the intermingled coal. 
If almost free from coal, the percentage is often as high 
as 40 to 45 per cent. of sulphur. The sulphurous iron- 
stone used contains on an average 17 to 18 per cent. of 
sulphur. From the Fauldhouse district an ironstone of 
the same nature can be obtained, containing 23 to 25 per 
cent. of sulphur, and some varieties from other quarters 
contain as much as 30 per cent. 

The pyrites ‘‘smalls” contain from 45 to 47 per cent. 
of sulphur. The calcined materials from a well-burned 
charge contain from 5 to 8 per cent. of sulphur. 

The reason for adopting the above peculiar form of 
pyrites burner is owing to the fact that sulphurous acid 
gas must be produced containing as little free oxygen as 
possible, and it must be under considerable pressure, in 
comparison with the gas issuing from the ordinary pyrites 
kiln used in the manufacture of sulphuric acid. 

The gases at a temperature of 500 deg. Fahr., inter- 
mixed with sulphurous acid, enter the first scrubber, 
whence they meet the descending plunge of wash-water. 
They leave this scrubber at 135 deg. to 150 deg. Fahr., 
entering the second scrubber, where they are washed in a 
similar way, but in a downward direction. They leave 
a at scrubber at an average temperature of 140 deg. 

ahr. 

An ordinary Schiele fan draws the gases through the 
whole apparatus. It is quite sufficient to keep the gases 
on the other side of the fan faintly acid, when the 
ammonia is completely removed. The pressure of the gas 
at the furnace tops is 2} in. water-gauge, and the suction 
at the fan is 4 in. of water-gauge. 

The gas deprived of its ammonia, with about 40 per 
cent. of the tar which it contains, is then distributed off 
to the heaters, boilers, &c. 


The gas undoubtedly contains moisture, but it burns in 
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the most satisfactory manner, and there is no difficulty in 
“a g up the heats in the heaters and the steam at the 
ilers. 

By increasing the area of the scrubbers, very much 
larger quantities of tar may be obtained. The idea that 
the washed gas is impregnated with sulphurous acid is 
entirely erroneous. Even when made strongly acid, it 
contains only .10 grains of sulphur per cubic foot, on the 
authority of Dr. John Clark. The excess of sulphurous 
acid gas can be regulated to the greatest nicety by the 
manipulation of the main blast valve at the sulphurous 
acid producers. 

The water is circulated through the scrubbers by the 
pumps, till it has a specific gravity of 1.05 to 1.075 (10 deg. 
to 15 deg. Twd.), this gravity being due to the dissolved 
salts of ammonia, potash, &c. The specific gravity can 
be brought up very much higher if necessary, but it is 
entirely a question of the volume of tar collected during 
the working-up to a given specific gravity. When 10 deg. 
Twd. is reached in these scrubbers, the relative volumes 
of tar and liquor is about 1 to 3. This constitutes a good 
working proportion. 

Before running off the contents of each scrubber, the 
pump is stopped, and the liquor allowed to stand for 
about twenty to thirty minutes. The heavy tar quickly 
settles to the bottom, with a little light tar on the surface. 
The sluice valve is then opened, and the heavy tar run 
off into the tar-well, and the liquor into the liquor-pond— 
the light tar being intermixed with the heavy tar. 

The following are some analyses of liquor of various 
specific gravities : 





Weight in Volume, 


—¥ 4 ed Liquor of Liquor of 
| “pwd.” 13 deg. Twd. 13 deg. Twd. 




















| per cent. per cent. per cent. 
Hyposulphite of ammonia 2.63 2.25 2.22 
Acid sulphite an | 5.59 8.50 8.44 
Sulphate i | 2.03 1.53 1.12 
» Ofsoda .. ..11 gp Bs .07 
* potash rt Marek | ee 86 
Containing ammonia ..| 2.09 2.35 2.39 
Sulphur .. os wel 3.43 os 4.37 
Analyst Author. Author. Author. 
Weight in Volume. 
| 
al l rs Liquor of 
Liquor of | “30° 
<p ae 03.9 deg. 
15 deg. Twd. Twd. 
per cent. | perceut. 
Hyposulphite of ammonia. . bs wis 4.18 
Acid sulphite - wi ‘ 3.44 
Sulphate of ammonia 2.57 
= soda _ 7 ss | 
ae potash .. a ‘i be | 
Containing ammonia... ie ie 2.63 8.12 
Sulphur a a ss 
Analyst Tatlock. Tatlock. 


| 


Their composition varies considerably, especially in the 
percentage of hyposulphite of ammonia. The presence of 
hyposulphite of ammonia is surprising. Its presence I 
find to be due almost entirely to the presence of free 
sulphur in the sulphurous acid gas. If furnace gas be 
mixed with pure sulphurous acid and washed, and the 
wash-water used brought up to a specific gravity of 1.07, 
the wash-water or liquor then contains only from .3 to .5 
per cent. of hyposulphite of ammonia. The percentage 
of byposulphite obtained in this way depends entirely 
upon the amount of free sulphur in the furnace gases 
proceeding from the calcined black bands, &c., under- 
going the process of smelting. The presence of free 
sulphur in these materials is a point which I think is very 
much overlooked in their analyses, The amount of free 
sulphur in the sulphurous acid gas can be easily brought 
down to a minimum by passing the gas through red-hot 
tubes with a little air. 

It was our original intention to oxidise this sulphite of 
ammonia liquor to sulphate by means of air. Every form 
of well-known oxidising machine, such as Storer’s, Thom- 
son’s, &c., was tried, and boilers were fitted up, into 
which air was forced at 45 lb. pressure among the liquor. 

These boilers were set on end and filled with every con- 
ceivable form of apparatus for distributing the air through 
the liquor. We finally came to the conclusion that the 
oxidation of sulphite of ammonia to sulphate of ammonia 
by the intervention of atmospheric oxygen was not prac- 
ticable on the large scale. 

I do not deny that sulphite of ammonia can be oxidised 
to sulplate by Sicaiion air through it, but that the rate of 
oxidation is so extremely slow that it would be imprac- 
ticable on the large scale, more especially where thousands 
of gallons of liquor have to be handled every day. 

Even granting that the sulphite was oxidised, we have 
still left the hyposulphite, which, when the necessary 
quantity of sulphuric acid is added for its decomposition 
into sulphate, requires the liquor ,to be boiled to small 
bulk before complete decomposition is effected, unless a 
large excess of acid is used. Moreover, the sulphate of 
ammonia produced would be contaminated with potash 
and soda salts. 

The liquor is separated from the tar as much as possible, 
when it is pumped into the stills, when it is mixed with 
milk of lime in sufficient quantity to liberate the ammonia, 
It is then boiled with steam, and thrown by a small pump 
to the top of a tower, which is 26 ft. high and 44 ft. in 
diameter, This tower is filled with diaphragms, and is 








covered with non-conducting materials. The liquor falls 
through this tower, meeting on its way aa upward current 
of superheated steam at 800 deg. Fahr. The ammonia 
gas is taken off at the top and conveyed to the saturating 
boxes, the liquor being circulated till free from ammonia. 
This constitutes a most admirable method of distilling 


ammoniacal liquor, more especially in liquor where the | 


ammonia exists in the same state of chemical combina- 
tion as in ordinary gaswork liquor. 

The power of the apparatus is, I find, very much in- 
creased by the use of superheated steam, and by adopting 
the improvements of Mr. George Beilby of the Oakband 
Oil Works, or ‘the later improvements of Mr. Norman 
Henderson of the Broxburn Oil Company, still better re- 
sults could be obtained. The Feldmand still, one of the 
latest modifications, giving excellent results. 

The actual plant for the manufacture of the sulphate of 
ammonia is of the usual description. The saturators are 
wooden boxes lined with lead (18]b.), 6 ft. long, 54 ft. 
wide, and 3ft. deep. The saturated acid is settled and 
boiled down as usual. The evaporator is 8 ft. long, 6 in. 
at the top, and 3 ft. wide at the bottom, and it is fitted 
with a double coil of lead piping supported on leaden 
stays at the back end. The crystals are handled in the 
usual way. 

Plant is being erected for the washing of the tars. As 
these works at the time of writing are only newly started, 
thoroughly reliable figures as to yields per ton, &c., can- 
not yet be given, 
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These tars contain no practicable amount of aromatic 
hydro-carbons, and are free from anthracene. 

The composition of these furnace tars varies of course 
with the process by which they have been extracted. The 
acid or hot processes give tars, which contain only the 
higher boiling oils, and they have a very much higher 
specific gravity, being often as high as 1.07 or 1.09. They 
contain a smaller percentage of oils but a higher yield of 
pitch. In actual practical working, a very high heat is 
required to ‘‘ pitch” furnace tars, and the best form of 
still that can be used is a still with a bottom very much 
resembling the old wagon boiler. As they contain an ex- 
cessive percentage of water, these tars are apt to boil over 
during the process of distillation, but this is completely 
got over by the introduction of a current of air during the 
distillation. The tar produced by condensation or cool- 
ing after freeing from water, contains from 30 to 42 per 
cent. of oil, while boiled tar produced by hot washing, 
contains about 20 to 25 per cent. of oil. The creosote oil 
from the Gartsherrie Works has a specific gravity of .960 
to .980, and contains from 20 to 35 per cent. of phenols, 
certain fractions containing as much as 40 per cent. 

Creosote vil from tars produced by the hot methods, 
have a specific gravity of .980 to .995, and contain 20 to 25 
per cent. of phenols. The spirit or light oil from the 
Gartsherrie tars has over all a specific gravity of .900 to 
.910, and contains 15 to 20 per cent. of phenols. These 
phenols are at present being made the subject of investi- 
gation by Mr. Watson !Smith, of Owens College, Man- 
chester ; but in a paper such as this I cannot enter into a 
discussion as to their nature. The spirit or light oil con- 
sists principally of paraffins, basic bodies, and phenols. 
When properly refined it makes a good substitute for 
solvent naphtha, and certain fractions can be utilised as 
a turpentine substitute, but there is a great deal of preju- 
dice against it. There is undoubtedly a great future for 
the oil as a gas-making material, and for the firing of 
boilers, &c. The splitting up of these oils by heat for the 
production of aromatic hydro-carbons can, at the present 
prices, meet with little commercial success, unless com- 
pletely new lines are taken up in this matter, such as those 


that are being followed out by Mr. C. E. Bell, of Durham, | 


The pitch contains 6 to 7 per cent. of ash, and is well 
suited for the manufacture of patent fuel. I consider 
that most of the Scotch ironmasters are in a capital posi- 
tion for the manufacture of this product, having immense 
heaps of ‘‘ slack,” and very cheap pitch at their disposal. 


—————_—_—= 
Already the Messrs. Baird have taken up the subject 
and are erecting at Lugar plant capable of turning out 
100 tons of patent fuel per day. 7 
| The still illustrated below is one of the latest styles of 
| distilling ammoniacal liquor, giving admirable results 
| The following is a description of the apparatus with the 
method of working. 

The liquor is pumped into a large overhead supply tank 
from which it passes into the feed tank « (Fig. 10), which 
is fitted with a special ball-cock arrangement, which ro. 
| gulates the inflow of liquor to a nicety. From this feed 
tank a it passes through the pipe to the bottom of the 
condenser C, which contains a large number of tubes 
| The liquor ascends through these and passes into the large 
column D at the top. This large column is similar to 
the smaller one E, and each column is provided with 
chambers. 

These chambers are fitted with cups and overflow pipes 
the liquor finding its way from one chamber to another, 
meet the upward current of steam. It then falls into the 
bottom part of the still, where it is mixed with excess of 
milk of lime, by means of the small force pump F. The 
lime agitator G is below the level of the second tower F 
the lime sludge from E being run back into the agitator, 
so as to be as economical of lime as possible. The liquor 
mixed with excess of milk of lime overflows through the 
U tube into the second column, 
| In the second column the process is repeated. The 
steam passes up through lime column, then through D, and 








THE FELDMAND STILL. 


along with the ammonia gas it is taken off at the top by 
the pipe P, and carried to the saturator. This is fitted 
with a large leaden bell Q, in which the sulphuretted 
hydrogen, &c., is collected and taken off by the pipe. It 
is ‘trapped ” with acid at R, and passes on to the boiler. 
The steam and gases surround the tubes through which 
the cold liquor is circulating. The steam is thus con- 
densed and is run off at S, the gases being then burned at 
the boiler fires or passed through hydrated oxide of iron, 
and the sulphur of the sulphuretted hydrogen taken up in 
the usual way. 

There are between fifty and sixty of these stills on the 
Continent, but only two at present in working order in 
England, one at the works of Burt, Boultoun, and Hay- 
wood, Silvertown, and at the Ilkeston Gas Works. 

The Runcorn Soap and Alkali Company are putting up 
one capable of distilling 45,000 gallons of liquor per 
twenty-four hours. The latest improvements consist in 
substituting a leaden Coffey still in the place of R, and in 
splitting up C into three horizontal condensers. For 
= capable of treating 45,000 gallons per twenty-four 

ours, the large column is 21 ft. high and 64 ft. square, 
the small column is 10 ft. high by 64 ft., and the con- 
densers are three rectangular boilers each 4 ft. in diameter 
and 10 ft. long, filled with tubes, presenting in all a coal- 
ing surface of 1450 square feet. 

The probable make of sulphate of ammonia from blast 
furnaces in Scotland has been greatly exaggerated. Even 
one year hence, when these processes will be more de- 
veloped, the make will be only 5500 tons per annum. 

If the whole of the gases of all the furnaces at present 
in blast in Scotland were being treated for ammonia, the 
turn-out of sulphate of ammonia would be only some 18,000 
tons per annum, equal to 22 per cent. of the present pro- 
duction of Great Britain. 

Any one adopting condensation or cooling of the gas on 
any of these principles must be prepared to spend 7500. 
per furnace. The costs given above do not include extras 
such as tar, stills, condensers, oil tanks, &c. On hot 
washing the cost of plant, on the above described methods, 
is about 20007. per furnace. On hot washing principles 
sulphate of ammonia can be made in these iron works for 
about 3/. 15s. to 4l. 17s., according to the process adopted. 
This includes everything, interest on plant at 5 per cent., 
| depreciation at the rate of 10 per cent., sulphuric acid of 

144 deg., feed at 1/. 12s. per ton, and labour at 12s, per ton 
| of sulphate, and other charges, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the gpm Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 


f Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Laok, Esq. 


The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


12,219. J. S. Williams, Riverton, New Jersey, 
U.S.A. Dynamic Instruments for the Conversion of 
Manual Force into Electric Force, [(6d.)} September 9, 
1884.—This invention relates to portable electric apparatus for 
telegraphic, telephonic, or signal purposes, or for the firing of ex- 
plosives or mines, or for the lighting of yas. A dynamoor mag- 
neto-electric machine is employed, which is adapted to be operated 
by manual force through the medium of a winding machine which 
operates upon speed-multiplying gear in such a manner as to dis- 
connect the rotating piece of the generator from the propelling 
device during its return to its normal position, (Accepted Sep- 
tember 8, 1885). 


13,810. F. Wynne and P. R. Sellon, London, Arma- 
tures for Dynamo-Electric Machines. [6d. 4 Figs.) 
October 18, 1884.—The armature core is formed by winding a strip 
of hoop iron spirally on a cast or wrought-iron ring, attached to the 
driving shaft of the machine, so as to forma short spiral cylinder. 
The spirals may be whipped in such a way as to leave passages for 
ventilation between the turns of serving. (Accepted September 11, 
1885). 


14,723. C. A. Parsons, Gateshead-on-Tyne, Durham. 
Dynamo-Electric Mac es. (6d. 8 Figs.) November 7, 
1884.—This invention relates to electric generators designed to be 
driven with safety at an exceedingly high rate of speed, and 
wherein the speed shall be capable of regulation, so that the gene- 
rator may give either a constant current or a constant electro- 
motive force. The figure represents the invention applied to an 
armature of the Siemens type, of which d* is the armature 
spindle. Upon this shaft are arranged a series of tightly fitting 
insulated iron washers a, at each end of which is a washer c? of in- 
sulating material. Beyond each of the washers c? is a second insu- 
lating washer c, and after these there come another series of 
metal washers c3, preferably of brass, the arrangement being con- 
cluded at each end by an insulating washer c' forced up by a nut. 
The conductors f* are placed in grooves formed in the washers 














and each alternate conductor is coupled to the corresponding one 
at the other side of the armature. To return the wire in position, 
pianoforte steel wire bound on tightly over suitable insulation is 
used. To resist the great centrifugal force the commutator is 
formed of several rings of gun-metal segments // retained in posi- 
tion on the bush n by the steel rings m* m* and the nuto. The 
segments are insulated from each other and from the rings m* m*. 
To keep the current constant, the supply of actuating fluid to the 
motor is regulated by means of an apparatus controlled by the cur- 
rent itself acting through a magnet or solenoid. If the motor be 
of the type described in applicant's specification No. 6735 of 1884, the 
current is made to exvite a magnet which attracts a pivotted arma- 
ture connected to a valve which controls the inlet of air to the 


piston. (Accepted September 11, 1885). 
14,829. J. H.Greenhill, Belfast. Dynamo-Electric 
Machines, (6d. 7 Fiys.) November 11, 1884.—In a modifica- 


tion of armatures known as the “ Burgin” type, the rings are 


made of thin sheet iron, hexagonal in shape, but instead of one | 


length of wire coiled on each of the spaces between the projecting 
corners of the ring, two lengths are wound and brought out to the 
commutator plates, thus getting a sufficient number of commu- 
tator plates with half the number of iron rings, but of more than 
double width, a higher efficiency being by this means obtained. 
(Accepted September 8, 1885). 


14,916. S. Pitt, Sutton, Surrey. (C. de Nottbeck, St. 
Petersburgh.) Dynamo-Electric Machines. [6d. 6 Figs.) 
November 12, 1884.—This invention is intended to prevent risk of 
heating and sparks which renders the construction, the repair, and 
the working of these machines more economical and safe than 
has been the case hitherto. The collector is composed of a disc H 
of hard wood of a diameter about double the ordinary collector and 
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is driven in the ordinary way. The disc is divided vertically into 
two parts, separated by a distance of about five or six millimetres, 
which may be filled with insulating material. Plates B are 
arranged on the discs so as to alternate in such a manner that the 
brushes which rub against the periphery of the disc never cease to 
be in metallic contact. The brushes, plates, and armature are 
kept cool by the strong current of air generated. To increase this 


} 


effect the ends of the plates, which also serve to lead the current 


to the wires D, are made to extend as at C. 


11, 1885). 

15,155. S.W. Maquay, London. Electro-Magnetic 
Engine. (6d. 2 Figs.) November 18, i884.—This invention 
relates to an engine for running tramcars or for working lifts, 
hoists, fans, sewing machines, &<, It consists of lever arms like 
capstan bars of soft iron, suitably made with heads so shaped that 
the greatest magnetic attracticn will be in a direct line with their 
axis. Each arm is wound with covered copper wire, so that each 
pair is situated ina direct line on each side of the hub, the head of 
the one being N, the head of the other S. The hub is separated 
from the shaft by hard wood or other insulator. Movable magnets 
are employed for regulating the force of attraction. (Accepted 
September 18, 1885). 


2122, H. Jones, London. o-Electric Ma- 
chines. (6d. 3 Figs.) February 16, 1885.—This invention re- 
lates to that type of dynamo-electric machine known as Siemens’ 
H armature machine, and consists in forming the armature of a 
series of soft iron stampings of T form. Washers b b are inter- 


(Accepted September 





posed between the stampings} forming the laminated pole-pieces 
BB of the armature AA, with air spaces intervening. The 
laminated core D is employed without intervening spaces. The 


whole armature is threaded upon the shaft E. (Accepted Sep- 
tember 18, 1885). 


8528. W.R. Lake, London. (E. R. Whitney, Manchester, 
New Hampshire, U.S.A.) Dynamo-Electric Machines. 
(6d. 8 Figs.) July 14, 1885.—This invention is based upon the 
discovery that a generator can be made in which the current does 
not respond immediately to slight changes in the speed of the 
armature, which need therefore possess no greater uniformity of 
movement than the motors commonly used for manufacturing 


Fig.1 Fig.2 












purposes and will yet produce a sufficiently steady current for in- 
candeseence electric lighting. The poles and cores of the field 
magnets are made of a series of plates or wires, or rods fastened 
closely to one another, with an open air space between each pair 
of plates. In the illustration the armature B is shown as of the 
Gramme type. The field magnet A is composed of cast-iron plates, 
each forming a complete horseshoe. (Accepted September 15, 
1885). 


ELECTRIC LAMPS. 


12,675. M. Evans and F. Wynne, London. Carbons 
for Incandescent Electric Lamps. [id.] September 22, 
1884.—This invention relates to material from which carbon fila- 
ments may be produced and in treating this, and consists in first 
obtaining a substance of a homogeneous nature composed of a 
carbonisable substance, and treating it in such a way as to form 
filaments of uniform sectional area and quality. (Accepted Septem- 
ber 1, 1885). 

12,792. C. A. Allison, London. Electric Lamps. 
(Sd. 3 Figs.) September 25, 1884.—By causing two poles of a 
strong galvanic current to rub briskly against each other under 
light friction, brilliant arcs of light may be obtained, provided 


unds of calcium, barium, strontium, &. The pole is only 
eated to aremarkably small extent, and the main body of the 
pole remains almost cold ; and one can allow an arc of several 
thousand candles to pass between the open fingers without per- 
ceiving any appreciable increase of temperature. Figs. 1 and 2 
show a lamp with rotary poles, which is intended for signal lamps, 
and can give light of any shade of colour and at desired intervals. 
The positive pole P consists of a round carbon plate, while the 
negative pole is formed of a series of small carbon wheels 
P;, Po, P3, Py, each of which forms a pole in itself. The latter are 
fixed on the spokes of a wheel, so as to revolve easily round the 
axle. By the motion of the axle A, the carbon wheel P is made to 
slowly rotate, whereby parts, newly moistened with lighting ma- 
terial, supplied from the reservoir L, come to the contact. The 
motion of the motor M is communicated to the movable parts 
of the lamp by toothed wheel and belt. The negative poles as 
they ascend are pressed against the wheel P by the spring spokes, 
and quit the same at its periphery, at which point the brilliant 
vapour bridge of the substance employed appears as a brilliant 
arc of light. The lighting material is supplied from the reservoir 
Extensive modifications of the parts constituting the invention 
are enumerated and described in the specification. Fig. 3shows a 
simpler construction of lamp applicable where an absolutely quiet 
light is not indispensable. One or more carbon wheels constitute 
the positive pole; the negative pole consists of a carbon cylinder 
rotating about its axis, and is carried by aspring F. The electro- 
magnets E, E2 set and maintain the spring in a state of oscilla 
tion. The reservoir L contains the lighting materials. (Accepted 
September 1, 1885). 


13,133. H. Watt, London. (EF. Weston, Newark, New 
Jersey, U.S.A.) Manufacture of Incandescent Electric 
Lam [6d. 2 Figs.] Uctober 3, 1884,—Carbon filaments for 
incandescent electric lamps are manufactured by treating celluloid 
or collodion with sulphide of ammonium, producing a non- 
structural substance, termed “ tamadine.” This substance is cut 
into thin strips and packed in a muffle with flaky plumbago and 
earbonised. (Accepted September 8, 1885). 


14,109. A. Wright, Brighton. Safety Apparatus 
for Use in the High Tension System of Electric 
Lighting. [4d.] October 25, 1884.—This invention relates to an 
apparatus which renders the running of a series of small parallels 
of incandescent lamps perfectly safe and free from any chance of 
a break in the circuit, by a whole parallel of lamps breaking, and 
from the chance of more than one or two lamps in a parallel break- 
ing, the first being effected bythe instrument short-circuiting the 
parallel before many of the lamps have become broken, and the 
second by the instrument lighting up the safety lamps to replace 
the broken regular lamps. (Accepted September 15, 1885). 


15,273. F, Wynne, London. Incandescence Electric 
Lamps. [4d.] November 20, 1884.—In the preparation of fila- 
ments for incandescence lamps, bi-sulphide of carbon, in the liquid 
or gaseous state, is used. Sulphuretted hydrogen or other suit- 
able gas or liquid may be mixed with it, the result being that 
a very hard deposit of carbon, which has almost a metallic lustre, 
is deposited on the filament. For the process of thickening the 
ends of the filaments, and joining them by heating on to the platina 
terminals, bi-sulphide of carbon is also used, either alone or 
mixed with sulphuretted hydrogen. (Accepted September 15, 
1885). 


2812. R. H. Woodley, London, Electrical Illumi- 
nation of Railway Trains. {6d. 3 Figs.) March 3, 1885.— 
This invention relates to an arrangement of a dyramo-electric 
machine and accumulators with electrical conductors and incan- 
descent lamps on a train, in such a manner, that the dynamo 
machine may be used to charge the accumulators with or without 
working the lamps, and that the accumulators may alone work the 
lamps, the dynamo machine being automatically cut out of cir- 
cuit when the potential of the dynamo current is reduced below 
that of the accumulator. (Sealed October 20, 1885). 


TELEPHONES. 


15,579. C. A.Day,London. (J, Lowth and J. D. Ewart, 
Chicago, U.S.A.) Telephony. [4d.] November 26, 1884.— 
This invention is based upon the fact that those exterior parts of 
the human body which are located in the vicinity of the vocal 
organs possess such action in connection with the larynx and the 
organs of articulation, as will cause any solid body that may be 
placed in contact with a telephone to operate the telephone in the 
same manner as do the sound waves induced by the action of 
the vocal organs and transmitted to such telephone through the 
atmosphere. A rod, preferably of wood, is arranged so that one 
end will be in contact with the proper part of the telephone while 
the other is adapted to be placed in contact with the throat of 
the speaker using the telephone. (Accepted September 15, 1885). 


14,649. J. Stephen. Blackhall, Midlothian. Tele- 
phonic Apparatus. [6¢d. 2 Figs.) November 6, 1884.—This 
invention refers to telephonic instruments which may be employed 
for transmitting or receivirg purposes. A vibratile coil a@ is 
pivotted within the cylindrical stem 6 of the instrument in such a 
manner that, when used as a transmitter, the coil a, on being de- 
flected, will have currents induced therein, and when used as a re- 
ceiver, currents passing round the coil a will tend to deflect the 
coil from its normal position. ¢ is the magnet, between the poles 
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total heating of the poles be avoided. By this method of pro- 
ducing the galvanic arc, copper moistened by tar, resin, petro- 
leum, or other insulating substances may be used as material for 
arcs of the most brilliant white light. The light becomes still more 





brilliant by the employment of bodies of metallic basis, e.g., com- 


of which is arranged a piece of soft iron for concentrating the 
{ = 














lines of force. At the upperend of the coil @ is secured an 
arm f, at or near the extremity of which is attached a fibre 9, 
secured to two tympani. Upon the deflectlon of the coil a, con- 
sequent upon the vibration of either of the tympani h, when the 
instrument is used as a transmitter, currents of electticity are in- 
duced within the coil. The currents are conveyed along the line 
to the instrument, then acting as receiver, and cause the tympani 
h to vibrate as those of the transmitter. (Accepted September 1. 
1885). 
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6487. K. S. Dembinski, 

{4d. 4 Figs.) March 14, 1885.—The telephone consists of a 
rectangular box A in which three horseshoe magnets B are 
placed, in such a way, that their extremities overlap. Inside the 
magnets two pieces of soft iron E are fixed by two screws, bent at 
right angles over the upper magnet, and supporting two bobbins 
F, round each of which is coiled a fine wire. The lid I supports 
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a wire wound round J, over which is a brass ring K bearing two 
vertical rods Z, the lower part of which rests upon the pressure 
screws MM. O is a wooden lid provided with an ear trumpet, 
and bearing a diaphragm N in tin-plate or ferrotype. The current 
enters by the terminal G, passes along the wire of both coils, and 
goes to the ground through the terminal H. (Accepted Septem- 
ber 15, 1885). 


ELECTRIC CURRENT REGULATOR. 


15,111. Fleeming Jenkin, Edinburgh. Governors 
for Dogmating the Speed of Motors Driven = 4 
Electricity. (6d. 2 Figs.) November 17, 1884.—If the simple 
centrifugal governor be employed to regulate the speed of an 
electric motor, the place where contact is broken becomes 
rapidly fused or oxidised by the voltaic arc or sparks which pass 
between the metallic surfaces; these remain when the critical 
speed is reached, chattering together, making and breaking con- 
tact with immense rapidity, and give rise to waste in the form of 
heat. According to this invention the governor is arranged so 
that at a given speed, say 500 revolutions per minute, the weights 
fly out through a considerable range, but they do not fall back to 
their first position until another lower speed, say 450 revolutions 
per minute, is reached. The horns cc are faston the spindle aa, 
and the weights d d are connected with them by joints. Surfaces 











J' flon the sleeve f are caused by the spring e to abut against the 
horns d1 d! which are fast with the weights d. Ata certain speed 
the weights diverge, and the lever g falls to the position indicated 
by dotted lines. The speed at which the return takes place will 
differ from the speed at which divergence occurs, accoriing to the 
length of springs employed. The current driving the dynamo 
passes by the conductor # and contact comb k to the lever g and 
so to the frame of the machine. A carbon rod n contained in the 
box i is pressed down by a spring o and abuts against a similar 
rod p fixed in the lever g. When the weights d diverge the 
metallic contact at k first opens and then that between the rods n 
and p. Aspark occurs at the carbon contacts, but it does not 
appear frequently, for the inertia of the motor causes it to run for 
some time before it loses velocity so faras toadmit of the weights d 
again closing. (Accepted September 18, 1885). 


SUPPRESSING INDUCTION. 


15,351. J. Hart-Davies, London. (K. Dembinski, 
Brussels). Destroying Induction in Electric Wires. 
[6d. 2 Figs.) November 21, 1884.—The apparatus consists of 


nduction bobbins made up of wire of one millimetre in thickness, 

covered over and completely insulated from an induction wire of 
one-twelfth of a millimetre in diameter, having a resistance of 
500 ohms. One of these bobbins is used for every pair of wires, 
one of each pair being a telegraph wire, the other a telephone 
wire. These wires are attached to the terminals on opposite ends 
of the bobbin, and the currents pass through the wires of the 
bobbin and issue through other terminals on the same ends at 
which the currents entered. (Accepted September 15, 1885). 


15,357. J. C. Mewburn, London. (M. Deprez and Dr. 
C. Herz, Paris) Means of Suppressing Induction in 
Telegraph and Telephone Lines. (6d. 9 Figs.) Novem- 
ber 21, 1884.—In order to counteract and destroy cr suppress 
telegraphic and telephonic induction in closely arranged wires, 
belonging to the same group, coils are used which are connected 
to each of the wires, and act upon each other by induction, so as 
to generate electromotive forces remaining atall times equal, but 
of contrary polarity to the electromotive forces due to the mutual 
induction of the wires. (Accepted September 4, 1885). 


ELECTRIC METERS. 


16,016, J. C. Mewburn, London. (P. C. Gerboz, St. Denis, 
Paris). Apparatus for Measuring Electric Currents. 
{6d. 6 Figs.) December 5, 1884.—A core, magnetised by coils, 


through which passes the current to be measured, raises a valve 





Brussels. Telephones. 





through which water under constant pressure flows. The quantity 


of water which flows through the valve serves to indicate the 
quantity of electricity which has traversed the circuit during a 
given time. (Accepted September 8, 1885). 

5587. L. B. Miller, London. Instruments for Mea- 
suring Electricity. (6d. 2 Figs.) May 6, 1885.—A short 
length of thin soft iron wire is attached to one end of a pointer of 
aluminium or other metal. Theiron is pivotted in the middle and 
moves over a scale fixed on the surface of a vertical piece of wood. 
Round the piece of soft iron wire, but not close to it, is wound a 
coil of wire for conveying the current to be measured. The plane 
of the convolutions of this wire forms an angle of about 45 deg. 
with the vertical needle, but this angle can be varied by suitably 
pivotting the metal reel on which the wire is wound. When an 
electric current is passed round the coil the needle takes up a 
position due to its tendency to set parallel to the lines of force 
acting in opposition to gravity. (Accepted September 15, 1885). 





BATTERIES. 


13,092. A. C. Henderson, London. (EF. Bazin, Paris). 
Ro Electric Batteries. [6d. 25 Figs.] October 2, 


1884.—This invention has reference to a method of collecting the 
currents in batteries, the zinc and carbon electrodes of which, in 
form of discs, are animated with a rotary motion, a method which 
admits of the collection of the currents without the loss which 
ensues when the contacts are fixed on stationary electrodes. Iron 
collars are fixed on the transverse shaft supporting the electrodes 
and communicating rotary motion to them. These collars dip 
slightly into the mercury baths contained in iron receptacles on 
which a terminal is fixed. (Accepted August 25, 1885). 


14,197. C. P. Elieson, Leytonstone, Essex. Manu- 
facture of Elements for ary Electric Batteries. 
(2d.] October 27, 1884.—The carbon is charged with oxygen and 
then allowed to oxidise before being placed in the battery con- 
taining a zinc or other element, and preferably a solution of sal- 
ammoniac or saline solution, or an acid solution. The battery 
does not polarise, and its efficiency is therefore considerably in- 
creased. After becoming exhausted, the carbon may be readily 
returned to its original state of oxidation by leaving it exposed to 
the air for a short time. (Sealed October 20, 1885). 


14,485. G. B. de Overbeck, London. (Dr. F. Hornung, 
Berlin). Galvanic Batteries. [4d.) November 1, 1884.— 
Hypochlorite or free chloric acid or free perchloric acid is used to 
remove the hydrogen from the carbon or other electrode. (Sealed 
October 23, 1885). 

14,508. A. H. Reed, London. (EF. Commelin, G. Bail- 
hache, A. L. de Virloy, and L. de Bousignac, Paris). Secon- 
dary Batteries. jid.) November 3, 1884.—The invention re- 
lates to an improved apparatus for accumulating electricity in 
which zine is employed instead of lead, in alkaline solution, not 
in acid solution as heretofore, The oxide of zinc in dissolution in 
the potash or soda is employed in the construction of the pile, 
whose positive pole is constituted by hydrates of zinc or anhydrous 
oxides soluble in potash or soda as depolarisers. (Accepted Sep- 
tember 1, 1885). 


14,548. P.M. Justice, London. (F. Van Rysselberghe, 
Schaerbeek, Brussels). Electric Batteries. [6d. 4 Figs.) 
November 4, 1884.—This invention relates to hydro-electric 
batteries of two liquids, its object being to insure the better sepa- 
ration of the liquide. It is described as applied to a cell of the 
“Daniell” type. Zisacylinder of zinc amalgam fitting loosely 


























in the jar V. In the lower portion of the jar is placed a copper 
pan C containing crystals of sulphate of copper. This pan is 
furnished with a copper tube T, which passes into it through a 
membrane of gold-beater’s skin M, a hole O being pierced in the 
tube for the escape of the gas disengaged from the sulphate. The 
tube itself serves at the same time as the electrode. (Sealed 
October 23, 1885). 

14,981. R. H. Radford, Sheffield. (//. F. B. Schifer, 
Berlin.) Application of Carbon or Carbonaceous 
Electrodes for Primary and Secondary Elements. 
(4d.] November 13, 1884.—The present use of carbon for galvanic 
batteries is limited because the retort carbon can only be obtained 
in small pieces, and artificial carbon is only obtainable under 
hydraulic pressure, its size being thus limited to the dimensions of 
the press. To make carbonaceous conductors of great dimensions, 
a hose pipe is filled during its production with small particles of 
carbon pressed in firmly. The formation of the hose can be made 
continuous and endless. (Accepted September 4, 1885). 


15,143. C. Moseley, Manchester. Boxes or Cells 
for Primary and Secondary Electric Batteries. (6d. 
2 Figs.) November 18, 1884.—The object is to prevent leakage 
in the boxes or cells while permitting expansion or contraction 
of the cells or boxes, and to prevent *‘ creeping” of the sulphuric 
acid or other solution. A loose lining of soft vulcanite moulded 
to approximately fit the inside of the box, is introduced into the 
box. Paraffin wax, ozokerit, or other analogous material is con- 
tained within a groove, formed near the top edge of the box and 
prevents “creeping” of the solution. (Accepted September 11, 
1885). 


TELEGRAPHY. 


S. Pitt, Sutton, Surrey. (P. B. Delany, New 
York, U.S.A.) Synchronous Multiplex Printing Tele- 
graphy. (6d. 4 Figs.) July 21, 1885.—This invention consists 
in the application to printing telegraphy of a synchronous tele- 
graph apparatus shown in applicant’s Patent No. 4787 of October 
9, 1883, by which the number of independent circuits is largely 
increased. The system contemplates the establishment of ex- 
changes in cities connected by one or more main line wires, so that 
the subscribers in both cities may communicate with each other. 
A printed record of the messages received may be preserved by the 
parties. (Accepted August 25, 1885). 


8788. M. G. Farmer, New York, U.S.A. Electric 
Cable Recorders, (6d. 3 Figs.] July 21, 1885.—This inven- 
tion has reference to a recorder for use with electric cables or tele- 
graph lines of great length, over which it is practicable to trans- 
mit feeble impulses of current only. At the lower end of the tube 
A suspended at B, is a mercury cup C, in the cover of which is an 
opening a, through which passes a pin b, projecting from the 
centre of the end of the tube A. D D are magnetic needles passing 
through the tube A and with their magnetic poles alternating. 


8812, 








E E are galvanometer coils supported in such positions with refer. 
ence to the magnetic bars as to form a compound astatic galyano- 
meter. These coils are stationary and connected up in series with 
the signalling circuit ; each current that passes over the circuit 
will therefore produce a certain movement of the bars B and of the 
tube A. From the mercury cup F, awire G leads down the tube A 
and is carried along the light arm H, to which is also attached 














































another wire K, which dips into the mercury cup C. 


By means of 
these wires and the battery N the fine platinum wire L is raised to 
a red heat, and produces a light line upon the bend of coloured 
tissue paper P, which is drawn over the drum O. As the wire L is 
moved from side to side by impulses of current in the signalling 
circuit, the line which it traces will afford a permanent record of 


The instrument is exceedingly sensitive, delicate, 
(Accepted August 25, 1885). 


the signals. 
simple, and effective. 


MISCELLANEOUS, 


14,233. J. Hopkinson, London, and E. Hopkinson, 
Manchester. mstruction and Application of In- 
duction Coils. (6d. 3 Figs.) October 28, 1884.—This coil 

8 special advantages over others on account of its great 
power for its small compass, and on account of the small electro- 
static yy of the coils in relation to each other. The coil may 
be used for illuminating buoys, the induction coil being placed in 
the buoy, and the primary current being brought thereto through 
an insulated cable whilst the secondary current passes through an 
incandescent lamp on the top of the buoy. The figure shows a 
neutral induction coil or secondary generator constructed accord- 
ing to this invention; ais a core of insulated iron wire which is 
magnetically continuous, } isa frame of insulating material sepa- 
rating the several coils of wire ; air to cool the core is admitted 





between the core a and the frame b. Upon the frame b are 
wound a series of coils of insulated copper wire e to form the 
primary circuit, and alternately with these a series of similar coils 
d are wound to form the secondary circuit. The secondary coils 
are placed alternately between the primary coils in order to avoid 
the production of consequent poles in the core. To regulate the 
current in the secondary battery, a self-induction coil, the co- 
efficient of induction of which can be varied, is introduced into 
the secondary circuit. Another method is to vary the number of 
coils which are operative; these being connected in series, 
the current is taken in at the first, and is returned to the 
primary circuit either at the junction of the first and second, 
second and third, or at the junction of any two successive coils. 
It is necessary that those sections of the primary circuit which are 
not used shall not be continuously short-circuited. (Accepted 
September 11, 1885). 


,233. L. Goldberg, London. Transmission % 
Electric Energy to Torpedoes, Mines, &c. (6d. 7 Figs.) 
November 19, 1884.—A cable is payed out to the torpedo from the 
torpedo boat or from the shore. Since, on the firing of the tor- 
pedo, a projectile from the tube would cause a too sudden pull 
upon the cable, the torpedo, in moving, is itself made to rotate 
the drum, a barrel or spring being interposed between the axis 
and the drum, whereby the jerk and sudden strain is cushioned to 
gradually communicate the pressure to the drum. (Accepted 
August 28, 1885). 


15,889. W. P. Thompson, Liverpool. (C. H/. Pond, 
H. L. Bailey, J. Hamblet, of Brooklyn, New York; A. S. Crane, 
of Newark, New Jersey; and A, W. Gray, of New York, U.S.A.) 
Regulating and Controlling Electric Clocks. [l». 
8 Figs} December 2, 1884.—This invention relates to the con- 
struction of electric clock apparatus, and to the organisation of 
a complete electric clock telegraph system, which is regulated by 
a central clock which operates automatically, and in turn actuates 
one or more series of secondary clock movements, synchronises 


the pendulums of these and other clocks and their hands. (Ac- 
cepted September 8, 1885). 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrati of inventi tented in the 





United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


The Windmill as a Prime Mover. By AtFreD WOLFE, 
M.E. New York: John Wiley and Sons. London: 
Triibner and Co. 

Uncertain though it be, wind energy converted 

to useful purposes, forms no insignificant factor in 

the world’s industry. Even in this country, to sa 

nothing of many an ancient windmill which still 
finds employment, and is a source of joy to the 
artist, the construction of modern types adapted to 

a variety of purposes, is a profitable occupation, 

whilst on the Continent the utilisation of wind 

power is very general. In the United States it is 
estimated that there are several hundred thousand 
of these engines at work, and many factories turn 
out each 5000 mills and upwards every year. Both 
as concerns their construction and use, therefore, 
windmills are of sufficient importance to justify 
the publication of a well-written and practical 
book, the appearance of which did not require the 
apology of the author in his brief preface. In 
fact, we think that a numerous public will join 
with the author in thanking Messrs. Wiley and 
Sons for the production of a volume in which their 
part has been exceptionally well done, and which 
contains a large amount of information of interest 
to others than those strictly concerned with the 
subject in hand. At the commencement of the book 
the author defines the limited uses to which a motor, 
dependent on an uncertain source of energy, can 
be applied. These are: 1, work of that nature 
which admits of suspension during a calm ; and 2, 
work where accumulated power can be stored for 
future use. Both such purposes admit of very 
numerous illustrations, but speaking generally, 
their main applications will be found in the per- 
formance of farming work, and on estates, and 
above all for pumping water. The author men- 
tions one very curious application, which is worth 
placing on record, that of raising sand for driving 
an overshot wheel. In many instances also the 
windmill is employed for compressing air, which is 
stored for purposes of subsequent work. Naturally 
the author commences the treatment of his sub- 
ject by considering the velocity and pressure of the 
wind, and he justly admits at the outset, that ‘“ the 
knowledge of the extent of the effect of wind on other 
than plane surfaces, is scanty, and on the whole 
conflicting. Undoubtedly further experiments are 
needed to definitely settle the problem of wind 
pressure on plane surfaces ; still knowledge as to 
this particular is far more accurate than is that re- 
lating to the wind pressure on curved surfaces.” 

Then he proceeds to summarise and condense the 

results obtained on the subject of velocity and pres- 

sure bya number of authorities. He presents a 

Table giving the average monthly movement of 

the wind at fourteen different signal stations 

in the United States. From this Table it 
appears that the highest monthly record made 
during the year to which the returns apply, was 

10,088 miles in March at Moorhead, Minn., and 

the lowest was 2602 miles in December at Salt Lake 

City, Utah. The mean for the year and for the four- 

teen stations was 5769 miles per month. From these 

figures, and from the fact that a wind of six miles 
an hour is required to drive a windmill properly, the 
writer deduces that (in the United States) a wind- 

mill may be assumed to utilise only two-thirds of 

the useful wind movement, and on the average mills 

will run eight hours a day. Naturally the author 

records some high wind pressures, ranging from 20]b. 

to 93 1b. per square foot. The higher figures, how- 

ever, have to be received with caution, and, indeed, 
the author refers to them only to remind the reader 
that great care is necessary in designing both the 
moving and fixed parts of windmills, to enable 
them to resist heavy storm pressures. Mr. Wolfe 
might have profitably introduced a summary of Mr. 
Baker’s experiments of wind pressures at the Forth 
Bridge works in this part of his book. The author 





concludes the theoretical section of his book by a|— 


mathematical investigation of the influence of wind 
impulses on windmill blades, and commences the 
practical part of it with a brief history of his subject. 
Then follows achapter on European windmills, which, 
though interesting, belongs really to ancient history, 
and we then come to the consideration of American 
practice, which indeed represents the modern practice 
of the world in this particular. ‘* American wind- 


mills differ from the European mills most con- 
spicuously in the form of wheel receiving the im- 
pulse of the wind. Instead of the small number of 





sails of large width common to the European or 
Dutch mills, the American wheel is made up of a 
great number of blades or slats of small width. 
This of itself gives an entirely distinct appearance 
to the American wheel, since it resembles a closed 
surface as compared to the large open spaces be- 
tween the arms of the European mill, though of 
course ample room is provided between the slats to 
permit the free escape of the impinging air. This 
division of the receiving surface into a large number 
of narrow sections, which in turn are sustained by 
truss rods from an extension of the main shaft, 
enables a much smaller aggregate weight of parts 
for a devised strength, size, and capacity of mill ; 
so that the American mill is lighter in weight, as 
well as in appearance, than the European mill.” Of 
course in the above comparison the older European 
types are referred to. The vertical mill is the lead- 
ing form used in the States, and the varieties under 
this general type are due to the form of wheel and 
the system of regulation, the object of which is auto- 
matically to control the surface presented to the 
wind, so that a uniform power and a uniform rate 
of revolution may be secured, independently of the 
velocity of the wind. 

In the second type of mill, a vane nearly in the 
plane of, and directly behind the solid wheel, is 
attached to the bearing of the shaft. This bearing 
and the whole mill are carried on a horizontal turn- 
table, and as the velocity of the wind increases, the 
side vane turns the main wheel away from the 
wind, and at the same time a counterbalance lever is 
raised. As the wind pressure falls, this weight 
descends and brings the wheel up to the wind 
again. Want of space prevents us from reproduc- 
ing the description of a standard American mill ; it 
must suflice us to say that illustrations and descrip- 
tions of several forms are given in sufficiently 
minute detail for constructing the machines, and 
this fact will greatly enhance the interest and value 
of the book to English readers. Amongst others, 
the Halladay centrifugal governor mill is noticed, 
which is more largely used for raising water at rail- 
way stations in the United States than any other 
form, and which is manufactured in Germany by F. 
Filler, of Eimsbiittel, Hamburg. A somewhat inge- 
nious application of the machine to farm purposes 
consists in mounting it, with pump and hose con- 
nections, complete on a trolly, so that it can be 
shifted from place to place whenever any temporary 
pumping is required. Judging from the number 
of patterns of mills illustrated and described by 
Mr. Wolfe, the manufacture of these machines 
in America is very widespread; as we have 
already seen it is a very important industry. 
The chapter on experiments with windmills is some- 
thing like the one on snakes in Iceland ; they do not 
exist in America, and Smeaton and Coulomb’s re- 
searches are now but ancient history. Still the 
author prefers them to the windmill tests made in 
Philadelphia last year, and which he dismisses in a 
contemptuous foot-note as being absolutely worth- 
less. The chapter on the capacity and economy of the 
windmill contains a considerable amount of valuable 
information and data derived from actual practice, 
which afford results not perhaps in harmony with 
the statements of manufacturers, but which the 
author assures us are correct. Much information, 
for example, as to the power which can be obtained 
from mills in pumping under varying conditions of 
lift, is summarised in the following Table : 

I.—Table showing Capacity of Windmills, 
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In reproducing this Table we have suppressed 
some of the author’s decimals, which appear super- 
fluous. Comparing the cost of raising water by 








wind with that attending the use of steam pumps, 
the author arrives at the following results : 


II.—Table showing Comparative Economy of Windmills 
and Steam Pumps. 
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This comparison, which does not include the cost of 
attendance, is an interesting one, and shows only a 
small margin of economy in the motor that obtains 
its energy fornothing. And in connection with this 
comparison, it must be borne in mind that while 
the high average of eight hours is taken to re- 
present the daily period of a windmill’s usefulness, 
the steam pump would probably be worked for a 
longer time each day, and the total expenses would 
be proportionately reduced. But the real value of 
the windmill is not to be measured by any such 
comparison ; this is found in remote localities, where 
skilled labour is scarce and dear, and in the nume- 
rous cases where the work required is practically in- 
dependent of the time in which it is done. We cor- 
dially recommend this little book to English readers 
who will find it a careful and well-written treatise 
which reflects equal credit on the author and on the 
firm of eminent publishers who have produced it. 
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ROLLS FOR CRUSHING ORE. 
By T. Eareston, Ph. D. 


Up to the year 1882 all the efforts made in re- 
ducing ores to a fine condition were directed toward 
the improvement of the California stamp. When 
it reached its maximum efficiency, however, it was 
still found that something was lacking, not only 
because of the limited production per stamp head, 
but‘also because of the cost and the wear and tear of 
the stamps themselves. Until about that time it 
had been supposed that the California stamp was 
the perfection of machinery, for amalgamation, 
and that nothing whatever could take its place. It 
was admitted that rolls were suitable for crushing 
ore to such a granular state as is most suitable for 
concentration, but even in concentration works, 
the stamp was largely used. The prejudice against 
rolls arose mostly from very ill-advised experi- 
ments, undertaken inthe early daysof Lake Superior, 
when the effort was made to reduce hard rock, 
having large nodules of native copper, to a condi- 
tion fit for concentration with rolls made of cast 
iron. Eventhese might have been successful but 
for the false economy of making the machi- 
nery so light, that it was hardly strong enough for 
the rock, and entirely incapable of rolling out 
native copper, so that it could pass the rolls, and 
they were consequently often jammed by the 
nodules of copper, so that they had to be taken 
apart, if the force was not sufficient to roll them out, 
or were broken if it was. 

In 1882, the Bertrand Mill, in Nevada, intro- 
duced steel rolls for crushing. It soon became 
evident that the dictum which had been received 
everywhere that rolls could not be used for crushing 
in the metallurgy of gold and silver was a mistaken 
one. It was found that not only was the cost of 
installation much cheaper, but the efficiency, so far 
at least as leaching was concerned, was far greater, 
for the pulp which came from the rolls was found 
to have much less fine material, and the particles 
to be much more uniform in size than those which 
came from the stamps. It had before been sup- 
posed that an impalpable powder was necessary in 
order to have all parts of the precious metals in the 
ore transformed into chloride, where the ores had 
to be roasted, and into a fine powder, so that the 
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mercury could reach the gold and silver in the ore | as the reduction of the ore to a given size is con- | exactly the same width as the roll. The shaft 


when it was free milling. Recent practice, how- 
ever, has shown that for chlorurising roasting, ex- 
cessive fineness of ore is not necessary, and that it 
may be even injurious in lixiviation, by interfering 
with the rapidity and efficiency of the filtration. 
The experience of the Bertrand Mill has induced 
a number of other mills, such as the Mount Cory 
in Nevada and the Haile Mine in South Carolina, 
to introduce rolls. The experience in regard 
to them is so far favourable, but it is impos- 
sible on account of the short time in which they 
have been in use to make an exact comparison 
between their efficiency and that of stamps. Enough, 
however, is already known to be certain that in 
every respect the comparison must be in favour of 
rolls, though exactly to what extent cannot at pre- 
sent be accurately determined. It is known now 
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| cerned. 

The growing poverty of the old mines, the un- 
certainty of the discovery of new ones, the inven- 
tion of new processes, by which poorer ores 
can be treated, and the desirability of reducing 
expense in all the various stages of producing the 
metal, has turned attention to rolls. The old 
Cornish roll, though a simple machine, is not 
adapted to a large output, and is more expensive in 

| labour than the ores of the West justify. 
attempts have been made to replace it by crushers, 


disintegrators, and pulverisers, many of which are | 


very ingenious, and some of them quite complicated. 


| Most of them do the work well, but none of them | 
| solve the question of a maximum of output with a | 
Power is a neces- | 


| minimum of repairs and labour. 
| sary element in all of them to get rid of the ore, either 








Many | 


which supports ‘them is 11 in. in diameter. Their 
journals are therefore pivotted with those of the 
rolls, and the two are therefore forced to move to- 
gether, so that this roll and shaft are always 
parallel to the other roll. The distance between 
the two rolls is regulated by the screws M, one on 
each side, with their jam nuts to prevent any motion 
after they are once set. The rolls are held to their 


| position by the two heavy bolts J, also wi th their 


jam nuts, so that the position once fixed the distance 
of the surfaces cannot be changed by any action of 
the machine, but the wear of the rolls. Formerly 
the distance was fixed by having the pillar boxes 
slide on the bedplate, but this was found not to 
work well, as they constantly became loose, and thus 
pounded on the bed. It was also found almost 
impossible to get the surfaces of the two rolls 


















































that two sets of rolls, from 14 in. to 16 in. long and ; while it is being, or after it has been, pulverised. 
from 26 in. to 30in. in diameter, run at a velocity of | Of the various kinds of improvements in rolls which 
100 turns a minute, equal in efficiency to 250 stamp | have been made, the most ingenious, and at the 
mill, where the stamps weigh at least 750 Ib. | same time most simple in construction, involving 
When it is taken into consideration that a 50 stamp | at once the use of the least labour, and the least cost 
mill involves a very large and expensive house and | in repairs, is that invented by Mr. Stephen R. 
foundations, while the rolls are self-contained and | Krom, of New York, which it is our purpose to 


require but a small space, the very great advantage describe, and to compare with the stamp, both for | 
of the rolls will at once be apparent, independently | economy of construction and repair, and increase | 


of the cost of the machinery, which is much less. _ in both efficiency and output. 
There seems to be no more difficulty in crushing | These rolls, as they are generally constructed, are 


fine with rollers than with stamps, for producing very | composed of two sets of cast-iron rolls B on steel axes | 


fine ore. Finer reduction can be produced with the | C C’ carrying steel tyres A (see Figs. 1, 2, and 3). 
rolls, but their capacity is limited by the screening | The rolls vary from 26 in. to 30 in. in diameter, in- 
power and by the fineness of the ore required. The | cluding the steel tyre. These tyres are made of the 
amount of dust also produced by rolls is not as | best open-hearth steel and are 23 in. thick on the 
great in dry crushing as that produced by stamps. | 26-in. rolls, and 2} in. thick on the 30in. one, and 
At the Austin Mill, in Nevada, it has been recently | can be worn down to 4 in. with safety. They have 
found that crushing through a No. 16 screen, there | been worn as low as f in., but there is danger that 


were produced 16 per cent. of fine material which The pillar 
passed a No. 100 screen, while in the rolls the whole 
of the dust can be provided for, so that there is 
neither dust nor noise, neither of which can be 


they will then spring and become loose. 
block L of one of these rolls is firmly bolted to the 
bedplate F by the nuts N. The second one is set ina 
swinging pillar block fixed in two strong reinforced 





efficiently guarded against in the stamp. We have | cranks DD', which rotate in a journal E set in the 
elsewhere discussed the efficiency of crushing, so far | cast-iron frame F. These double cranks are of 





























parallel, and they wore unevenly. To the fixed 
| roll a large driving wheel G, 7 ft. in diameter and 

15 in. wide, is keyed on its axis C!, and to the 
| movable one a smaller wheel H, 50 in. in diameter 
| and 8 in. wide, is keyed on its axis C. The rolls 
| are covered with a housing P, to which an exhaust 
| fan is attached, so that no dust escapes into the 
air, which protects the journals of the machine from 
abrasion. To this housing a feed box I, arranged 
with a series of inclines so as to spread the ore 
in a continuous and even sheet between the surface 
of the rolls, is attached. Magnets are attached to 
the feed box to catch any pieces of steel which may 
be in the ore from broken tools, which might indent 
the surface of the rolls, The whole machine is self- 
contained and very compact, a pair of 26-in. rolls 
occupying a ground space of only 7 ft. by 7} ft. The 
tyres, which for the 26-in. roll weigh 816 Ib. each, 
are held in place by two cast-iron heads B, which are 
slightly conical in shape. One of these is shrunk 
| on to the shaft and permanently fixed, the other is 
sliton one side and slips on to it. Both of the 
heads B are so placed on the shaft that the smaller 
diameter will be towards the centre. The steel 
tyre is turned out on the inside to correspond to this, 
so that it can be easily slipped over the permanent 
| head and the loose one brought up to it. The two 
are securely fastened together by bolts K, so that 
when themovablehead is drawn up tothe permanent 
one, the slit in it closes, and makes it perfectly 
tight on the axle. It has been found expensive, 
on account of turning the inside of the tyre, to have 
it all made in one piece, so that it is sometimes 
cast in two pieces, which are turned to fit together 
in the centre. The bolts K draw them together 
perfectly tight. It was thought at first that the 
| steel would wear unevenly on the two parts of the 

tyres thus joined, but it does not, and the economy 
/and convenience realised by the construction is 
| great. When the tyres are worn so thin as to be 
‘in danger of springing, they can be very easily 
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removed and others substituted for them. To pre- 
vent delay it is a good plan in every mill to have 


extra hubs with the tyres on, so that there may be | 


no delay when the tyres are worn out. The worn- 
out tyres can then be replaced at leisure. In order 
to provide for abrasion on the sides of the machine, 
cheek pieces of composition metal are provided, 
which can be easily taken out and replaced when 
too much worn. The putting on of a new set of 
tyres requires but a short time, so that the delay 
when the rolls are to be replaced, need be only 
very short, more especially if extra sets of rolls 
are kept on hand with the tyres already shrunk 





| 





PUMP AND AUTOMATIC 


(For Description, see Page 466.) 





on the hubs, so that they may be replaced at once. 
It has been theoretically objected against the 
use of rolls not only that they might wear un- 
evenly, but that the stoppage involved the 
stoppage of the whole work, while the stopping 
of the stamps involved the stopping only of that 
particular head or battery of stamps, which could 
be repaired at leisure. This objection, how- 
ever, in practice falls to the ground, for it has been 
found that the repairs to the rolls can be very 
quickly made, while the power is more advan- 
tageously used than in the stamp. 

The rolls are always arranged in sets of two, 


| and goes back to these rolls again. 








FIRE EXTINGUISHER. 





one of which receives the coarse ore from the crusher 
and then delivers it on to a screen of a determined 
size. That portion which does not pass through 
the screen is carried back to these rolls. What 
passes the screen falls upon the second pair and 
from there to another screen. A part passes this 
last screen and goes to treatment, and part remains 
Whenever the 
screens show any wear in the rolls, the latter are 
stopped and reset. When any fine crushing is re- 
quired three pairs of rolls can be used, but gene- 
rally two only are required. Below is given the 
weights of the different parts of the 26-in. and the 


| 30-in. rolls. 


26-in. 30-in. 
lb. lb. 
1 stationary pillar block . 400 500 
st ante x en 
lwringing ,, ‘s ... 1700 2090 
2 rolls with thin shafts 4400 6400 
Housing with hopper... 700 800 
7-ft. driving bandwheel ... 1700 — 
8-ft. ag ms aa Ree — 2000 
42-in. pulley “es AN aa 333 
48-in.  ,, Bee — 370 
Bedplate... wa 3400 4730 
Forgings, bolts, &c. 1086 1120 


14,219 18,610 


The rolls are made of three sizes, with varying 
lengths and diameters. These are 22 in., 26 in., 
and 30 in. in diameter, and 14 in., 15 in., and 
16 in. long. It has been suggested that they should 
be made longer, but there is no practical advantage 
in making them so, while the difficulty of fitting and 
making the tyres would be very much increased. 
In considering their efficiency and capacity, we 
must take into consideration that the whole of the 
surface of the faces of the rolls is titted to act on 
the ore, since they are even and parallel and wear 
so. The ore escapes from the rolls by gravity 
as soon as it is crushed fine enough to fall through 
the space between them. If the feeding is auto- 
matic, or even when it is not, no clogging of the 
ore is possible. In order to form a comparison 
between ores and stamp rolls, the surfaces actually in 
contact at any given moment must be compared. A 
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30-stamp mill, with stamps weighing 750 lb., drop- 
ping ninety times a minute, with shoes and dies 8 in. 
in diameter, which have, in round numbers, 50 square 
inches of surface on each stamp, or 50 x 90 x 30= 
135,000 square inches of surface acting on the ore 
every minute. It may be assumed that two sets of 
22-in. rolls will have an average diameter of 21 in. 
if these rolls make 80 revolutions per minute, and 
are 14 in. on the face, they will have a contact surface 
of 141,120 square inches per minute, or a little more 
than a 30-stamp mill. If the number of revolutions 
is increased to 100, the capacity is brought up to 
171,000 square inches of surface, a little less than a 
38-stamp mill, whose capacity is 176,400 square 
inches of surface. Ifthe diameter of the rolls is 
increased to 26 in. with 15 in. of face, the average 
diameter may be considered as 24 in. If they make 
80 revolutions a minute, the face surface will be 
162,800 square inches, equal to the surface of a 
36-stamp mill. Ifthe number of revolutions of this 
same roll are increased to 100, the surface capacity 
is the same as that of a 48-stamp mill. If the dia- 
meter is increased to 30 in., taking the average as 
28 in. and the length of face 16 in., and the number 
of revolutions 80, the surface capacity will be equal 
to 47 stamps, and at 100 revolutions to 60 stamps. 
If in each of these cases, where two sets of rolls 
have been considered, a third set is added, the 
capacity will be increased 50 per cent., and if four 
sets are used, doubled. These calculations are 
made on the supposition that the surfaces acting are 
of equal efficiency in both rolls and stamps, and are 
for that reason, more favourable to the stamps than 
actual practice shows. With rolls properly con- 
structed the pressure is constant at each instant of 
time, while with stamps, on account of the varying 
height of the ore in the mortar, the cushioning of 
the stamp, and the fact that the stamp must not 
only crush, but also force the ore through the screens, 
it never can be constant. Actual practice in the 
mills has shown that the output of the rolls is 
always larger than that given by these calculations. 
That the work can be done as well with small rolls 
in a compact space, as with stamps which occupy a 
much larger one, is shown by the experience of the 
mills where they are used ; that they can crush as 
fine, is shown by the fact that rolls are now being 
used to crush after the stamps. 

Formerly the power was applied to the rolls by 
gearin 
order, and limited the speed at which it was possible 
torun. Pulleys are now used, a belt passing over 
both the large and the small wheel. This allows of 
attaining a speed of 80 to 100 revolutions a minute, 
or higher if desirable, a speed entirely impracticable 
with gear. The capacity of the rolls is thus in- 
creased, while the wear is confined almost entirely 
to the crushing faces. It does away with the noise 
of the gearing and reduces the risk of breakage 
almost to nothing. Both rolls, when the machine 
is in operation, travel with the same speed of surface, 
but the small pulley is so speeded that when there 
is no ore between the rolls, it travels one or two 
revolutions per minute faster than the large one. 
The reasons why this double system was adopted is 
that one of the rolls being movable and the other 
stationary, it would not be a good construction to 
place a large pulley on a movable pillar block. 
When ore is between the rolls a single driven roll 
will cause the other to revolve, so that if most of the 
power to do the work is applied to the large wheel, 
only a small part of it will be necessary to insure that 
the other roll will always bite, when fed with ore, and 
be kept in motion when the ore at any instant fails. 
It will be seen also that most of the strain of the rolls 
is taken upon the bolts J, and that by the use of the 
two bolts J and M with the nuts N, all of which are 
provided with double nuts, no pounding action is 
possible. The defects of almost all the improved 
rolls has been that they were not provided for this 
pounding movement, and that they have been too 
light in weight to do the duty required of them. 
Both of these defects have been remedied in this 
machine. The surprisingly small number of parts, 
all of which are easily accessible, their simplicity, 
as well as the small space occupied for such a very 
large output, and the possibility of adjusting the 
distance between the rolls at any time and in a very 
few minutes, makes this machine, which is entirely 
self-contained, not only most efficient but very 
economical. 

These rolls are now in successful operation at the 

3ertrand Mill and Mount Cory mills in Nevada, 
and the Haile mine in South Carolina. It has been 
shown recently that the two sets of 26-in. rolls at 


g, which was constantly liable to get out of; 
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the Bertrand Mill can easily crush 150 tons of hard 
ore in 24 hours, so as to passa 16 screen. How much 
more it can dois not known, as they have never had 
full screen and elevator capacity. The Mount Cory 
Mill has crushed 50 tons in the same time through 
a 30-mesh screen. The usual capacity for the best 
stamps on the same kind of ore is 2 tos per stamp, 
which makes the rolls equal to a 50-stamp mill. At 
the Bertrand Mill 9000 tons of ore were crushed 
without paying out a dollar for repairs, with the ex- 
penditure of less than one-half the power required 
to do the same work in a stamp mill, while the total 
expense for repairs, up to date, has been only about 
one-quarter of the stamp mill repairs. At this mill 
15,000 tons of ore passed the tine crushing rolls 
before new tyres were necessary. After crushing 
20,000 tons, the coarse crushing tyres were still good 
for two months wear. It is considered that each set 
of rolls with a set of repair linings of composition 
metal, will be capable of crushing 20,000 tons ; the 
only expense for repairs being the tyres and the cheek 





pieces. The cost for renewals for a set of 26-in 
rolls during 1885 will be 
dols. 
Two sets of tyres ... me oe 530.00 
Freight on 3204 lb. at 0.03 dols. sae 98.00 
Composition liners for journals and 
cheek pieces me a 00.00 
728.00 
Or per ton of ore treated... ae 0.036 


(To be continued.) 








THE WORTHINGTON PUMP. 

On a former occasion* we described the construction 
of the Worthington pump, and alluded to the unique 
position which it holds in America, where it stands 
without a rival, It is there applied to all purposes 
from supplying water to cities, and working mineral 
oil pipe lines, to feeding boilers and charging fire 
mains, and in every capacity it meets with equal 
appreciation. Recently a new device has been 
added to it to adapt it for use with the automatic 
sprinklers, which have become so common in all the 
manufacturing establishments in the States. These 
sprinklers, as will be learned from an account which 
we publish among the Notes, of a trial which took 
place in London last week, are perforated pipes laid 
under the ceilings of a mill, and in connection with 
pressure mains. The communications between the per- 
forated and the charged pipes, is commanded by a 
valve, which is ordinarily kept closed by a layer of 
very fusible solder, which connects some part of it, 
usually the spindle, to the framing. When a fire 
breaks out and heats the solder to 160 deg. or 170 deg. 
Fahr., the metal melts, and allows the valve to falland 
admit the water toa section of the perforated pipes, and 
through them, in a drenching shower to the ceiling and 
floor. The pressure in the pipes is usually obtained either 
from a tank in an elevated tower, or from the city mains. 
In the former case the supply is quickly exhausted, and 
may fail before the flames are extinguished, while the 
pressure in the mains is subject to great fluctuation, 
and may be shut off altogether at the critical moment. 
To render the sprinklers independent of variations of 
pressure an attachment has been designed for the 
Worthington pump to set it in act’sn immediately 
the pressure falls within the pipe«. Thus should the 
tank in the tower run empty from leakage and other 
causes, or should so many sprinklers open that the 
main pipes will not feed them adequately, the pump 
will immediately start without any action on the part 
of the attendant, and will continue in operation until 
the pressure is restored to the normal. The attach- 
ment, as shown by the lower engraving on page 465, is 
exceedingly simple. The spring D can be set for any 
desired pressure. When that pressure is reached in the 
discharge pipe of the pump, it is communicated by the 
small pipe E to the underside of the piston in the cy- 
linder C. This piston raises the lever F, which, being 
attached to the balanced steam valve B, shuts off the 
steam in the steam pipe A, either stopping or slowing 
down the pump. When the water pressure falls the 
action of the regulator is reversed, and the pump 
moves forward with such speed as is necessary to raise 
it to the required point. Both the steam pipe and the 
steam cylinders are connected to a trap, so that 
the condensed water is continuously removed, and the 
pump is always ready to start at full speed without 
delay. 

On the page referred to above we illustrate a mill 
fitted up with automatic sprinklers, supplied and fed 
entirely by a Worthington pump without the use of an 
elevated tank or connection to the city mains. At all 
times, day and night, Sunday and weekday, the 
sprinklers act as unsleeping watchmen, and their 
action is immediately responded to by the pump so 
long as there is steam in the boilers to supply it. If 
the sprinkler mains be connected to the general water 
supply of the building, the pump will make a few 





* See ENGINEERING, vol. xxxviii., page 450, 





strokes every time a tap is opened, and thus it will be 
kept in good working order. The next few years will 
see a rapid extension of these automatic appliances to 
this country. 

The Worthington Pumping Engine Company has 
its offices at 114, Queen Victoria-street, K.C.; 21 
West Nile-street, Glasgow; and 21, Cooper-street, 
Manchester. 





HORIZONTAL BLOWING ENGINES, 

In October last year there were started at the 
Rimamurany-Salgo-Torjaner Iron Works at Liker 
near Nyustia, Hungary, a pair of horizontal compound 
condensing blowing engines, built by the Miirkische 
Maschinenbau Anstalt. The works, which are situated 
some considerable distance from the trodden road or 
railway, consist mainly of two blast furnaces and their 
accessories, both furnaces having been built quite 
recently, and fitted with all modern improvements ; 
theyare of identical external dimensions. For some con- 
siderable time to come, however, there will be sufficient 
charcoal obtainable in the district to run the one blast 
furnace on this superior fuel, while the other is being 
run on coke. Power for the blast for the charcoal 
furnace had, so far, been supplied by means of a tur- 
bine, but at low water the new engines will also be 
required for this purpose, although the pressure of the 
blast for the charcoal is considerably lower than that 
for the coke furnace. 

In the design of the engines, substantial and simple 
parts, easily accessible, and a low consumption of 
steam, were the leading characteristics aimed at, and 
the horizontal type was especially adopted on account 
of its accessibility. On reference to our illustrations 
contained on the two-page plate published by us on 
October 30 and on that which accompanies the current 
number, the construction of the engines will be readily 
understood. Two massive cast-iron frames carry each 
at one end, one crankshaft bearing, with the flywheel 
between them ; at the other end an air-comopressing 
cylinder is mounted, and in front of the latter, in the 
same centre line, one frame carries the high and one 
the low-pressure steam cylinder. A steam-heated re- 
ceiver is placed between the two cylinders, and from 
the low-pressure cylinder the steam passes to an 
injection condenser, provided with a horizontal double- 
acting air pump built on Mr. Horn’s design. 

Both cylinders, as well as the intermediate receiver, 
are steam-jacketted, the jackets being supplied with 
live steam at a boiler pressure of 85lb. The valves of 
both eylinders are of the double-beat pattern, so much 
in favour with Continental makers, and while the 
cut-off in the high-pressure cylinder is regulated by a 
high-speed Porter governor, that in the low-pressure 
cylinder is adjustable by hand. In slow-moving en- 
gines this type of valve gear, with independent exhaust 
and small wearing surfaces, has indisputable advantages 
and wears uncommonly well. 

The steam cylinders are respectively 3 ft. 7% in. and 
5 ft. 5 in. indiameter, while the diameter of the blow- 
ing cylinders is 7 ft. 62in.; the stroke in all cases is 
5 ft. Zin. The proportion of high to low-pressure 
cylinder volume is 1 to 2.26, and the point of cut-off 
in the high-pressure cylinder during ordinary working, 
is between one-fifth and one-fourth of stroke, giving a 
total rate of expansion of from 9 to 11. Ata speed of 
25 revolutions, that is a piston speed of about 280 ft. 
per minute, which might easily be increased to about 
350 ft., these engines draw 23,000 cubic feet of air per 
minute and compress it to 6 lb. per square inch. ‘The 
actual work expended in this compression and delivery 
of the air, would be 620 horse-power, but since previous 
experience had taught the designer that the work done 
on the air is to the work expended in the steam cy- 
linders, as .85 to 1, the two cylinders would indicate 
with this work, about 730 horse-power. ‘The initial 
pressure of steam in the cylinder is taken at 76 lb. 

er square inch. The volume of clearance space 

etween the high and low-pressure cylinder is, includ- 
ing the intermediate receiver, 1.2 times the capacity 
of the high-pressure cylinder. 

A section of the intermediate receiver, which also 
carries the stop valve for steam admission, and to which 
are attached all the various pressure and steam gauges, 
so as to be readily within view of the engineer in at- 
tendance, is shown in Fig. 5 on our two-page engraving 
of this week, on which also will be found a section of 
the air pump, which is 243 in. in diameter, and has a 
stroke of 334 in. The air pump is driven, as will be 
seen on reference to Fig. 1, by a bell-crank and rod off 
the low-pressure cylinder crank-pin. The injection 
condenser is arranged as a horizontal cylinder, and 
placed rather close to the low-pressure cylinder (see 
Figs. 1 and 7). . 

The flywheel is 24 ft. in diameter, and the rim is 
built up in four sections, the eight arms and the boss 
being separate. The crankshaft has a mean diameter 
of 15 in. thickened to 21 in. for the flywheel boss, and 
the two cranks are keyed on it at right angles. The 
main bearings are 13 ft. apart from centre to centre. 
The piston rods of the steam cylinders are made of 
steel, those of the air cylinders are made of best fine- 
grained cast iron, cast on end and hollow, with an ex- 
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ternal diameter of 15 in. The construction of the air 
valves will be readily understood on reference to Figs. 
2 and 4, all those on and above the horizontal centre 
line being air inlet valves, while those below are the 
delivery valves. Short necks convey the air to a blast 
main 2 ft. 4 in. in diameter under each cylinder, these 
branches joining intoa main 4 ft. 3 in. in diameter. 
The coke-fired blast furnace has six tuyeres 5} in. in 
diameter each, delivering blast ordinarily at 4 lb. pres- 
sure per square inch measured at the furnace. ; 
Steam is provided to the engines by three boilers 
heated by furnace gases, and having a total heating 
surface of 1400 square feet; steam is, however, 
supplied for other purposes as well, and 7 square feet 
of furnace heated surface suffice for every indicated 
horse-power of these blowing engines, which have so 
far quite realised the expectations of the designer, Mr. 
A. Trappen, of the Markische Maschinenbau Anstalt, 
and have worked to the entire satisfaction of the 
directors of the iron works at which they have been 
erected. 





MISCELLANEA. 
A BLvE-BOOK has just been issued on the Administration 
Report on the Railways in India for 1884-5, 

The American Elevator Company have been instructed 
to supply two of their lifts for passengers and goods to the 
lotel Bristol in Paris. 

The list of applications for shares in the company of 
Robert Boyle and Son, Limited, closes for London and 
the country on Tuesday the 17th inst. 


The Exhibition at Buda-Pesth was closed last week 
In six months more than 2,000,000 persons visited the Ex- 
hibition. 

It is said to be definitely fixed that Admiral Sir G. O. 
Willes will succeed Sir G. P. Hornby as commander-in- 
chief at Portsmouth. 


Mr. John Roach’s despatch boat Dolphin, concerning 
which there was so much political discussion, has been 
finally accepted by the Secretary of the Navy. 

The number of visitors to the International Inventions 
Exhibition for the six months it has been open was 
3,760,581, making a daily average of 23,071. 

Sir Samuel Davenport has been appointed Assistant 
Commissioner for South Australia at the forthcoming 
Indian and Colonial Exhibition. 


The directors of the Dutch State railways have given 
an order in Belgium for 25,000 steel sleepers. Orders for 
47,000 steel sleepers had been previously despatched by 
them to Germany. 

The Kestrel, 4, double-screw composite gun vessel, 
which was recently ordered to be brought forward at 
Sheerness for another commission on a foreign station, has 
been condemned as unfit for further service. 

The last spike of the Canadian Pacific Railway was 
driven in on Saturday last, near Farwell, in British 
Columbia, and the line of railway is now continuous from 
Quebec to the Pacific. 


The Belgian Technical Railway Commission has pro- 
nounced in favour of experiments on a large scale with 
steel railway sleepers. It is announced that the first trial 
will be made on 60 kilometres of line. 


The Metropolitan Board of Works has revoked the 
resolution that had been passed to apply to Parliament 
for powers to carry out a ferry between tke Isle of Dogs 
and Deptford, pending an inquiry into the probable cost. 


It is said that a good deal of surface blasting will have 
tobe undertaken before the rock at Hell Gate can be 
removed, some of the pieces being over 50 tons in weight. 
This is over three times the lifting capacity of the most 
powerful dredgers to be used, 


Mr. W. Sullivan, of Newcastle-upon-Tyne, is about 
to organise an expedition for Arctic exploration, and as 
he is desirous of purchasing a suitable vessel for the pur- 
pose has received permission from the Admiralty to inspect 
any vessel suitable for the purposes in view. 


A conference of the ironmasters of Austria will shortly 
be held with a view to establishing a trade tariff for the 
price of raw iron. It is hoped that by this means the price 
of the raw material will be raised and excessive produc- 
tion will be stopped. 


A steam boiler exploded in a perk-packing house at 
Evansville, Indiana, last week. The boiler broke through 
the rear corner of the building, then rose 150 ft., turned, 
and passed over the building, falling in front of it, 200 ft. 
from its starting point. Eleven persons were injured, two 
of them fatally. 


_ The gross receipts of the twenty-two Lrbeag railways 
in the United Kingdom, for the week ending November 1. 
amounted, on 15,2174 miles, to 1,198,624/., and for 
the corresponding period of 1884, on 14,985} miles, to 
1,227,805/., an increase of 232 miles, or 1.5 per cent., and a 
decrease of 29,181/., or 2.3 per cent. 


Messrs, Fox, Head, and Co., of the Newport Rolling 
Mills, Middlesbrough, have withdrawn from the Board of 
Conciliation and “Arbitration for the manufactured iron 
trade of the north of England. The give as their reasons 
that it is impossible to manufacture iron plates under 
existing conditions except at a loss. 


We learn that Browning’s preservative paints and 
solutions are now being applied by the Indestructible 
Paint Company, of 27, Cannon-street, E.C., to the lamp- 





osts and street fittings of the City of London, to the 
ironwork of the Houses of Parliament, to the lamp-posts 
of Kensington, and to the Temple Garden railings. 


Alderman Sir R. N. Fowler, Bart., M.P., has consented 
to present the scholarships, prizes, and certificates of the 
City and Guilds of London Institute for the Advance 
ment of Technical Education at a meeting to be held on 
Wednesday evening, December 9th, at the Salters Hall, 
St. Swithin’s-lane, E.C. The Right Hon. the Lord 
Mayor will preside. 


The usual fortnightly meeting of the Liverpool Engi- 
neering Society was held on Wednesday, the 28th inst., 
at the Royal Institution, Colquitt-street, Mr. W. E. 
Mills, President, in the chair. A paper by Professor 
Hele-Shaw (University College, Liverpool), entitled, 
‘Recent Researches on the Nature of Friction and the 
Action of Lubricants,” was read by the author. 


A military balloon service has now been organised in 
the Russian army, and the first balloon experiment has 
been made from St. Petersburg to Novgorod by two 
lieutenants of the aérostatic detachment of Sappers, ac- 
companied by a professional aéronaut. The journey of 
—_ 106 miles was successfully accomplished in five 

ours. 


The Board of Trades returns have been issued for Octo- 
ber. The imports for the month amounted to 29,757,327/., 
a decrease as compared with October, 1884, of 1,339,805/. 
The exports for the ten months of the current year 
amounted to 312,812,458/., being a decrease of 13,145,768/. 
The exports for October were valued at 18,674,498/., or 
1,739,664/. less than in 1884. For the ten months the 
total was 179,362,729/., being a reduction of 18,020,530/. 


The half-yearly general meeting of the proprietors of 
Sharpness New Docks and Gloucester and Birmingham 
Navigation Company was held last week at Gloucester. 
The report showed a considerable increase of revenue 
receipts, which have mainly arisen from foreign imports. 
It was mentioned that a line of steamers between the Port 
of Gloucester and Rotterdam and Antwerp had been 
established, and promised to be successful. 


The Government of the Cape of Good Hope lately 
entered into a contract with Messrs. J. and K. Smit, of 
Kinderdijk, in Holland, for the construction of a vessel 
fitted with a hopper-well and centrifugal dredging pump, 
similar to the pump dredgers in use on the Maas. This 
vessel is now so far complete as to be preparing for early 
despatch to the Cape. On arrival in the colony the 
dredger will be set to work on the bar at the mouth of the 
Buffalo river. 


At the quarterly meeting of the Manchester Chamber 
of Commerce, the President stated that the question of the 
projected railway from Burmah to Western China was one 
of the most important that had come before the Chamber 
for some years past. He might make allusion to the 
services rendered gratuitously to British commerce by Mr. 
Colquhoun and Mr. Holt Hallet, and to the fact that no 
recognition of their work had been made by the Govern- 
ment. The Leeds Chamber of Commerce has also passed 
a resolution in favour of the scheme. 


The eighteenth session of the Surveyors’ Institution 
was opened with an address by the new President (Mr. 
Edward I’Anson). The address comprised an elaborate 
statement of the improvements carried out since 1856 by 
the Metropolitan Board of Works, alone representing an 
expenditure of upwards of ten millions of money, and 
closed with an exhaustive analytical review of the various 
measures affecting landed and house property which are 
likely to occupy the early attention of the Legislature. 
The number of members now on the register is nearly 1200. 


Messrs. Robert Stephenson and Co., of Newcastle-on- 

yne, have made arrangements to take over the shipyard 
and works of Messrs. McIntyre and Co., Limited, at Heb- 
burn-on-Tyne. The principal shareholders in McIntyre 
and Co., Limited, will retain a substantial interest in the 
business, which will consist of shipbuilding, marine loco- 
motive, and general engineering works. This will pro- 
bably necessitate the removal of all Messrs. Stephenson 
and Co.’s marine work to Hebburn and the construction 
of large docks there. 


A new catalogue has been issued by Messrs. Hartley 
and Sugden, of Halifax, containing particulars with illus- 
trations of an endless variety of boilers for heating pur- 
poses, for houses, schools, conservatories, halls, workshops, 
and the like. Among the new patterns is an independent 
dome-top boiler with the waterway extended below the 
fire, so that a secure place is provided for the collection of 
sediment where it can do no harm, and is readily accessible 
for removal. The book is of a handy size, and contains a 
few pages giving formule of the sizes of boilers and pipes 
required for heating different descriptions of buildings. 


The committee appointed by the Board of Admiralty to 
inquire into the expenses incurred at the various royal 
dockyards, in shipbuilding, repairing, &c., have called 
upon the various superintendents at Chatham, Sheerness, 
Portsmouth, Devonport, and Pembroke Yards to prepare 
a return of the names, ages, and duties of each of the 
foremen of the yards, and the assistant constructors. The 
superintendents are also to give their opinion as to the 
total number of each class of officers that would be ad- 
vantageously employed in the yards under their respec- 
tive superintendence. 


The Boadicea is to be provided with a new armament. 
The two 7-in. muzzle-loading rifled guns on the upper 
deck are to be replaced by two 5-in. breechloaders forward 
and two aft, mounted on Vavasseur broadside mountings. 
The ten 7-in. and two 84-pounder old pattern guns and two 
6 in. 81 cwt. breechloaders on the main deck, are to be 
replaced by twelve 6in. 89 cwt. breechloaders. These 





guns will also be mounted on Vavasseur broadside car- 
riages. Four 6-pounder quick-firing guns are also to be 
fitted on board. The Boadicea will likewise be fitted at 
—- with steam-steering gear and electric search 
ights. 


The Hercules has been selected to carry out important 
experiments to test the value of the Moncrieff system of 
mounting guns for coast defence. A dummy gun has 
been erected on shore which can be pulled up and down 
by a rope, thus appearing only for the period necessary to 
lay and fire the gun. A small charge of powder will be 
fired close to the dummy gun, indicating its position to 
the ship. The latter is to use her heavy armament, as 
well as machine quick-firing guns, and a howitzer has 
been mounted on her deck to test the accuracy of high- 
angle fire from aship. The latter method of attack has 
— into complete abeyance since the days of mortar 

ats. 


The Field gives particulars of the trial trip of the steam 
yacht Eros, 748 tons Y.M., owned by Baron Arthur de 
Rothschild, and which is, we believe, the largest steam 
yacht afloat. The run was made round the Isle of Wight 
on the 29th ult., and the results obtained were considered 
very satisfactory, the vessel completing the circuit of the 
island (a course of about sixty nautical miles) in four and 
a half hours, about thirteen knots per hour, with a strong 
tide against her for three hours out of the four and a half 
occupied in the trip. The dimensions of the yacht are as 
follows: Length between perpendiculars, 220 ft. ; breadth, 
27 ft. ; depth, 18 ft., keel to deck. The cylinders are 
32 in. and 60 in. in diameter by 36 in. stroke ; and there 
are two boilers, 14 ft. 6 in. in diameter by 10 ft. long, each 
having three corrugated furnaces, 3 ft. 9 in. in diameter, 
the working pressure being 120 lb. The vessel was partly 
constructed by the late firm of Shuttleworth and Chap- 
man, of Erith, and completed by Camper and Nicholson, 
of Gosport, who have employed Day, Summers, and Co., 
of Southampton, to finish the machinery, and fit the same 
on board the yacht. 


The Times gives particulars of some important experi- 
ments carried out last week on the torpedo ground outside 
Portsmouth Harbour in the Solent. Within the area of 
the torpedo field situated opposite the sea fronts of Forts 
Monckton and Gilkicker, near Portsmouth, an important 
experiment in submarine mining was carried out yester- 
day morning by Captain Markham and Commander 
Robinson, of the Vernon, on the part of the Royal Navy, 
and by Major Bucknill and Captain Wrottesley on the 
part of the Royal Engineers. At each corner of a quadri- 
lateral was sunk a heavy mine, consisting of 500 1b. of gun- 
cotton, inclosed in wrought-iron cylinders, all four being 
in separate electrical connection with a battery on shore. 
The distances of the mines apart were the same as is 
usually observed in the Navy as being within effective 
destructive range. At various known distances from the 
charged mines were submerged a great number of cases of 
various construction loaded down with dummy gun-cotton 
as target mines, and the object of the experiment was to 
ascertain the effect upon the different structures of ex- 
ploding heavily charged submarine mines in their neigh- 
bourhood. Twelve of the targets consisted of simple 
Royal Engineer mines, lined with plaster-of-paris and 
cement, also of electro-contact mines. The targets also 
included naval countermines, fixed mines, and electro- 
contact mines, service and experimental. Among others 
were samples of of the ingenious mechanical fixed torpedo 
invented by Lieutenant Ottley, late of the Vernon, which 
sinks to a predetermined depth on being thrown overboard, 
and asolitary example of the mines which were manufac- 
tured in England for the use of the Chinese Government 
on the commencement of hostilities with France. This 
differs from the service pattern in form and material, 
being constructed of cast iron instead of wrought iron, 
and semicircular or umbrella-shaped in section instead of 
cylindrical or spherical. The various mines were all fixed 
buoyantly, and were destitute of blowing-up charges, as 
the purpose in view was not to discover whether the ex- 
plosion of the heavy mines would detonate those in their 
midst, but to learn the comparative effects of the concus- 
sionon the containing vessels and gear, the force of the 
explosives at different ranges being measured by crusher 
gauges. Such heavy charges of gun-cotton, amounting 
in the aggregate to 2000 lb., and having an energy equal to 
about 8000 lb. of gunpowder, had not previously been 
simultaneously discharged at Portsmouth. The charges 
were simultaneously exploded at a quarter past12 ona 
half-ebb tide. Asa spectacle the effect was somewhat 
disappointing. The spouts of water were almost con- 
nected and were extremely jagged in outline, but they did 
not rise to the height expected, the stream of mud which 
overflowed the interior lining of the jets showing that the 
mines were scarcely buoyant at the time of the explosion. 
The detonation was not unpleasant on shore, but the 
radial extension of the disturbance must have been effec- 
tive, as fish were stunned at considerable distances out 
to sea. The results of the experiment cannot yet be 
known, but it is believed that the Chinese mine is 
broken up. 








American Car Buttpinc.—The St. Charles Car Works 
have taken an order from the Kansas City, Fort Scott, 
and Gulf Railway for 300 freight cars, and have already 
completed the contract in part. The Indianaoplis Car 
Works have secured a contract to build 200 box cars for 
the Union Pacific Railroad. The works are repairing 
hundreds of cars for the fast freight lines, and in a few 
days will be giving employment to 350 or 400 men. The 
Pullman Car Works have secured an order for 2400 
passenger freight, and coal cars for the Chicago, Bur- 
lington, and Northern Railroad. 
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PUMPS FOR DIP WORKINGS. 

On the present page we illustrate a very ingenious and 
useful pump which was shown at the late Mining Exhi- 
bition at Glasgow. The improvement sought to be at- 
tained by the arrangement, is to effect the satisfactory 
working of light rods or ropes at long distances from the 
motive power, an object which has hitherto been im- 
possible owing to the rapid deterioration of the materials 
under a jerking and irregular motion, and to obviate 
the necessity of transmitting great power for long dis- 
tances by means of heavy rigid rods, which are expen- 
sive to furnish and maintain. 

In workings where water has to be pumped in large 
quantities from dip, distant workings, this, or arrange- 
ments to effect the same end, are imperative. 

The arrangement consists, as shown in Figs. 1 and 2, 
of two pairs of casings, fitted with rams, which pass 
through stufling-boxes between the two casings, or as 
shown in Figs. 3 and 4, of a pair of working barrels or 
casings, each fitted with a water-tight piston. The 
chief feature in the pump is the means adopted for 
forcing by the rams or pistons and for keeping the rods 
or ropes tight and rigid. This consists of a free open 
connection between the two casings at the driving end, 
fitted with a small pipe by which water at a higher 
pressure than the column to be pumped is introduced 
into the casings, and on to the heads of the rams or the 
right-hand sides of the pistons. The action induced by 
this is as follows: When one ram or piston is at the 
top of the stroke, the other is at the bottom of 
the stroke, and the high pressure of water is exerted 
equally upon each, the space from the head of 
one ram or piston to that of the other being occupied 
by water at this pressure. When the engine is moved 
the piston or ram which was at down stroke is moved 
upwards by the rod to which it is attached, while the 
rod is in tension, and in displacing from its casing at the 
upper side, the water at high pressure—before referred 
to—it forces it to find space, through the free open con- 
nection (of the samesize as the casings) which exists at 
the upper side of the casings, and this it can only do by 
forcing the other piston or ram down, and at the same 
time causing itto perform the duty required. This action 
is then reversed with the same effect in the other barrel. 
It will be observed, then, that the work is done in the 
one casing by the rod attached to the opposite ram 
while in tension, and this obviates the necessity for 
having heavy rigid rods. The effect of the column of 
water at a high pressure introduced by a small gas- 
pipe led from a high head or attached to a small ram 
worked off the pump is (1) to make good any leakage 
in the permanent column of water which works to and 
fro between the heads of the rams or pistons as the 
pumps reciprocate; (2) to keep the rods, both in 
ascending and descending, ina constant state of ten- 
sion, thus taking off all jerk and vibration. 

In practice the pump is found to work at any dis- 
tance from the engine as smoothly as though coupled 
to the engine by a short, rigid connecting-rod, and the 
wear and tear upon rods or ropes is almost ni/. The 
rods or ropes may be led in any direction by means of 
a beil-crank or other such appliances and round any 
curves. The rods and all parts are in perfect balance, 
and the duty got from the engine is therefore high, no 
power being uselessly expended. 

Good examples of the pump working may be seen at 
Newbottle Collieries, Dalkeith, where they have been 
adopted with great success for high lifts from dip 
workings. 

The inventors are John Morison, agent for the Mar- 
quis of Lothian, and Robert Armstrong, colliery 
manager, Dalkeith. 








THE LONDON AND NORTH-WESTERN 
RAILWAY SIGNALS. 

THERE were few objects at the Inventions Exhibition 
better placed to catch the eye than the railway signals 
of the London and North-Western Railway, for they 
stand high above and immediately behind Mr. Webb’s 
fine locomotive, the ‘‘ Duchess of Sutherland.” These 
signalling arrangements, as we learn from a_ paper 
read by Mr. A. M. Thompson before the Institution of 
Civil Engineers, are largely due to Mr. Webb, who 
organised the department now under the more imme- 
diate charge of Mr. Thompson, and designed the 
standard fittings on a plan which renders them abso- 
lutely interchangeable, so that whether there be few 
or many levers in a cabin, they are all identically the 
same, and fresh levers may be added from time to 
time out of store, without fitting. We will first 
describe the parts in succession, and then add a few 
figures regarding the general system. The semaphore 
arm (Fig. 1 and 2, page 472) is made of thin steel 
plate, stiffened lengthwise by a couple of corrugations 
which run from end to end. This plate is rivetted to 
a galvanised iron casting upon which is fixed an ad- 
justable frame for the spectacle glasses, the frame 
being sufficiently heavy to counterweight the arm 
under any possible accumulation of snow, and to keep 
it at the danger position should any of the fittings 
fail. The arm workson a spindle squared at one end 
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to receive it, and at the other end the back light lever. | 
The spindle runs ina bearing secured by the same bolts 
which hold the lamp bracket at the other side of the | 
post. The post itself is of pitch pine, and varies in | 
size, according to the height, from 9 in. by 9 in. to | 
15in. by 15 in. at the ground line to 6 in. by 6 in. at 
the top, which is crowned by a cast-iron cap. For 
sidings a simple form of ground disc signal (Figs. 4 
and 5) is used. 

A portion of a locking frame is shown in Fig. 3, and 
an elevation of a frame in Fig. 6. The striking feature 
is that instead of the quadrant frame being cast in one 
piece to carry from 10 to 15 levers, each lever is 
centred on its own quadrant, and any number of these 
levers and quadrants can be threaded together, while 
additions can be made at any time without trouble. 
The quadrant A (Fig. 3) is finished by a rose cutting 
frame at one operation, and thus all the frames are 
identically alike. The locking is of the kind known as 
‘‘lever-locking,” and consists of a series of vertical 
notched bars moving in front of a series of horizontal 
bars provided with studs, which either engage with 








the notches of the vertical bars or stand clear of them, 
accordingly as the lever is locked or free, The vertical 








HN! 


bars K (Fig. 3) are of steel with the notches punched 


| out cold, and each is guided by a channel the same 


length as itself. One wall of this channel is made 
deeper than the other, and notches are cast in it to act 
as guides for the horizontal bars (Fig. 6), the notches 
being faced by a special drifting machine. When 
the vertical bars are very long, they are made in two 
parts connected by a lever, as shown, and thus their 
weight is balanced. The horizontal bars B (Fig. 3), as 
shown by the enlarged view, are rolled to a shallow 
channel section; the studs are squared to fit the 
channel, and are then secured by rivetting. The move- 
ment of the vertical bars, and through them of the 
horizontal bars, is effected by the double hook-shaped 
lever L pivotted on the hand lever. This lever L hooks 
over a projection cast on the quadrant, and on the 
lever being moved about ;/; in. the hook lever is tilted 
up, communicating sufficient motion to the locking bars 
to effect all necessary locking ; and it is further tilted 
when the lever is within ,); in. of its pulled-over posl- 
tion, communicating additional motion to the locking 
bar to effect the necessary unlocking. The motion i 
conveyed to the horizontal bars by bell-cranks ( Fig. 6). 

The following list gives the sizes of the cabins upon 
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WELLS’S BALANCED COMPOUND ENGINE. 
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the London and North-Western Railway and the 
number of levers they are constructed to contain : 


Size. Levers. Size. Levers. 

ft. in. ft. ft. in. t. 
A 6 0 by 6 5 K 82 3h by12 50 
B 90, 9 10 I 8 O , 12 55 
c 138 53 ,, 12 15 M 388 73,,12 60 
D 16 23 ,, 12 2 N 44 #O, 12 70 
E © 2 «i 25 Oo 48 9 , 12 80 
F 16 =, 12 8 P 54 13,,12 90 
G 2% 13,,12 35 : @& 6 ,,.i% ie 
H % 6 ,, 12 40 Ss 80 4%,,12 144 
J 29 8 ,, 12 45 Y 9 «6 12 180 


There are 26,500 levers on the railway and 1344 cabins. 
The annual average cost for maintenance is 38,500/., 
which divided by the number of levers in use on the 
line, comes to 1/, 9s. per lever. This amount includes 
not only the renewal and repairs of the locking appa- 
ratus, but the signal cabins, signals, and all subsidiary 
apparatus, and also the cost of providing any new and 
additional apparatus, when under 10/. The amount 
of work to be maintained has increased 80 per cent. 
since the year 1874, while the cost of maintenance has 
only increased 54 per cent. 





WELLS'S BALANCED COMPOUND ENGINE. 

THE engine we illustrate above has been designed 
to run at a high speed without tremor or vibration, 
and to this end the moving parts connected with the 
two cylinders, namely, the pistons, piston-rods, and 
connecting-rods are of equal mass and move at equal 
velocities in opposite directions, while the pressures 
on the two pistons are also equal. The piston of 
the upper and larger cylinder has two rods, which 
pass at either side of the high-pressure cylinder, and 
are connected to two similar cranks. tween these 
cranks there is a third, set opposite to them, and to 
this the piston of the high-pressure cylinder is con- 
nected. The valves are of the Corliss type and are 
both worked from one set of eccentrics through a link 
motion. 

_ An engine of this type has been run at 300 revolu- 
tions per minute with the caps of the crankshaft bear- 
ings removed, thus showing that the rods exert no 
lifting effort on the shaft, which is pressed against the 
bottom bearing by its weight only, and the steam 
acting on an area equal tothe combined cross section of 
the piston-rods. The makers are Messrs. Lamberton 
and Co., of Coatbridge, who exhibited the engine illus- 
trated at the Mining Exhibition, Glasgow, 
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THE LATE MR. DANIEL RANKIN, 
GREENOCK. 

Ir is with regret that we announce the death, at 
the age of sixty-one, of Mr. Daniel Rankin, the senior 
partner of the well-known engineering firm of Messrs. 
Rankin and Blackmore, Greenock. 

Mr. Rankin was intimately connected with the 
town of Greenock from his earliest years. His ap- 
prenticeship was served with the old-established firm 
of Messrs. Caird and Co., in the old Eagle Foundry of 
that town ; and during the time that he spent in that 
famous industrial establishinent he gave abundant 
indication of the possession of that inventive faculty 
which was such a marked feature of his character in 
after years. He subsequently spent some time at sea, 
and on returning home in the year 185] he was ap- 
pointed leading foreman to Messrs. Denny and Co., 
Dumbarton, who had lately started that marine en- 
gineering business which has since grown into one of 


the most important concerns of the kind on the Clyde. | 
A few years afterwards he entered upon the duties of | 


engineer manager to the extensive steam ferry service 
started between Granton and Burntisland by the 
North British Railway Company. Later he became 
manager of the extensive marine boiler works at 
Lancefield, Glasgow, belonging to Messrs. Robert 
Napier and Sons; and his next move was to take the 
management of the engineering works of the old 
Greenock firm of Messrs, M‘Nab and Co. 


In 1862 he met with Mr. Edward Blackmore, with | 
whom he agreed to enter into partnership. The new | 
firm forthwith purchased the Eagle Foundry in Baker- | 


street, Greenock, which was then in the market, and 


during the twenty and odd years that that establish- | 


ment has been occupied by Messrs. Rankin and Black- 
more, it has been the scene of a large and successful 
—— business. 

n recent years the work carried on by the firm has 
been very much of a special character, being largely 
the construction of engines for tug steamers, both of 
the twin-screw and of the paddle types. A number of 
years ago the deceased successfully worked out the 
idea of applying the two-cylinder disconnecting prin- 
ciple to compound engines, and many engines on this 
plan have been built within the past eight or ten 
years, no small proportion cf the vessels supplied 
being trading steamers. Mr. Rankin worked out 
the same idea still further, and devised triple-ex- 
pansion engines of the four-cylinder, disconnecting 
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type for use in paddle and twin-screw steamers. 
Our readers have from time to time seen in our 
Rankin and Blackmore’s 
marine engines, so that it is scarcely necessary that we 
should here enter into any detail regarding their 
structural peculiarities. 

The deceased was a practical engineer of a high 
order, and personally he was a most worthy man, and 
universally esteemed in the community where he was 
so well known. He has left a widow and a grown-up 
family, two of his sons being junior partners of the 
firm. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 30, 1885. 

THE wonderful development of natural gas in 
Western Pennsylvania, is attracting attention from 
not only manufacturers throughout the United States, 
but it seems according to reports received here, that 
manufacturers of Great Britain are giving serious con- 
sideration to the advisability of establishing manu- 
facturing plants in the natural gas section ; 200 miles 
of pipe have been projected, and in view of the im- 
portance of this fuel, and its apparently unlimited 
supply, the Standard Oil Company has purchased 
nine-tenths of the natural gas interests outside of 
Allegheny County, and are making progress in secur- 
ing enormous gas interests within the limits of that 
county. This gas is being used for iron, steel, and 
glassmaking, besides in a number of smaller manufac- 
turing establishments and for domestic purposes. 
Lines have been built 36 miles in length, and it is 
intended to extend them northwards to Buffalo on Lake 
Erie. Another 14-mile pipe is projected, and 1000 


| tons of pipe iron have been ordered for early delivery. 


| and some of them to January Ist. 


The pipe works are unable to execute orders rapidly 
enough. The manufacturers met recently in Chicago 
for the purpose of considering trade interests and 
decided not to advance prices at present, though 
they were strongly tempted to do so. Schemes 
are under consideration for the carrying of this 
fuel long distances, and no doubt by next spring, 
work will be begun to supply cities and towns at 
remote points. The bridge builders are hastening 
several heavy contracts to a close in view of the 
approaching end of the season. All the structural 
iron mills are full of orders to December Ist at least, 
All the eastern 
nail mills are full of orders, and the managers of 
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several western planing mills are negotiating to put in 
nail machines to make their own supplies, because of 
the announced purpose of the manufacturers to remain 
idle until the workmen yield. A new Clapp-Grittiths 
steel works was contracted for this week, and will be 
erected at once 15 miles north of this city. Several 
additional works are projected and will likely be con- 
structed during the winter and spring. One of the 
large furnaces of the Dayton Coal Company, at Dayton, 
Tenn., controlled by a syndicate of British manufac- 
turers, will be blown in on Monday, and if satisfactory, 
the entire plant will be taken off the hands of the con- 
tractors. During the past week 100,000 tons of rails 
were contracted for at 30 dols. to 32 dols., and large 
contracts are likely to be placed very soon, and will 
foot up during November to 100,000 tons more. Rails 
are advancing and the iron trade, generally, is ina 
healthy condition. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE first ordinary meeting of the session of 1885-86, 
was held on Tuesday, the 10th of November. 

After the reading and confirmation of the minutes of 
the last ordinary meeting, the President, Sir Frederick J. 
Bramwell, F.R.S., announced that the ceremony of un- 
veiling the Siemens Memorial Window, inthe nave on the 
north side of Westminster Abbey, was appointed to take 
place on Thursday, the 26th of November, at 2 p.m., 
being the second anniversary of the funeral service in the 
Abbey. 

The President also stated that Mr. A. Manning, the 
engineer of the Tilbury Docks, had invited the members, 
associate-members, and associates to visit the works on 
either of the following Wednesdays, November the 18th, 
December the 2nd, or the 9th. Intending visitors must 
give a few days’ notice to Mr. Manning, at 9 and 11, 
Fenchurch Avenue, E.C., to enable the necessary arrange- 
ments to be made. Students are not included in this in- 
vitation. 

Certificates in favour of the election of eleven members, 
sixty-five associate-members, aud five associates were 
read, and it was stated that these candidates would be 
balloted fur on Tuesday, the 1st proximo. 

The President then presented the medals, premiums, 
and prizes awarded for some of the original communica- 
tions submitted last session. 

The paper read was on ‘‘ Experiments on the Steam 
Engine Indicator,” by Mr. Arthur William Brightmore, 
B.Sc., Stud. Inst. C.E. 

The author commenced by briefly indicating the object 
of the paper, viz., an examination into the number and 
effects of the errors of the steam engine indicator. In 
the first place a short account was given of the indicator, 
engine, reducing mechanism, friction brake, and speed 
indicator employed in the experiments. Then the results 
and method of carrying out a series of experiments on the 
deflection of indicator springs, under given weights at the 
ordinary temperature and at the temperature of bviling 
water, were set forth. Next, experiments were recorded 
which had been made to investigate the effect of the inertia 
of the moving parts on the diagram, before the speed was 
sufficiently high to cause oscillations to be sensibly present. 
In the cases examined the effect was shown to be verysmall. 
Following was a formula, based on the theory of the 
indicator, for the number of oscillations of a spring per 
minute. The number of oscillations as found from a 
series of diagrams, was compared with the number as 
calculated from the above formula. Several methods by 
which these oscillations might be reduced, together wit 
the inaccuracies which might be consequently introduced, 
were commented upon. Lastly, the marked effect upon 
the diagram of the stretching of the indicator cord, from 
the changing forces acting upon it, was noted. These 
forces were due to the inertia and friction of the drum 
and to the tension of the drum spring. The electrical 
apparatus, by which the amount of the distortion and 
shortening of a diagram due to this cause were ascer- 
tained, was described. 

The discussion upon the above paper was taken in con- 
junction with that ‘‘ On the Theory of the Indicator, and 
the Errors in Indicator Diagrams,” by Professor Osborne 
Reynolds, M.A., LL.D., F.R.S., M. Inst. C.E., which 
was read at the last meeting of the session 1884-85, and of 
which a full abstract appeared in our pages at the time 
(see page 659 of our last volume). 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, September 26, Messrs. Cox and Co. 
launched from their yard at Falmouth a tug and _ pas- 
senger vessel, 89 ft. by 16 ft. 2 in. by 10 ft., named 
Challenger, and built for Swansea owners. She has 
been fitted by her builders with engines having 16 in. and 
30-in. cylinders and 21 in. stroke, and a steel boiler work- 
ing ata pressure of 85 lb. When on trial November 7, her 
displacement was 116 tons, indicated horse-power rather 
over 260, and speed 11.4 knots. 





On November 5 there was launched by the Elsinore 
Iron Shipbuilding and Enginsering Company, of Den- 
mark, a passenger steamer named varl, built of steel to 
the order of the Oest-Bornholmske Steam Naviga- 
tion Company. She measures 1334 ft. by 214 ft. by 
164 ft., and has compound engines of 480 indicated horse- 
power. The guaranteed specd is 12 knots per hour. 

On Friday, the 6th inst., Messrs. Caird and Co., 
Greenock, launched the Bengal, another large steel-built 
steamer for the Peninsular and Oriental Steam Naviga- 





tion Company. She measures 400 ft. by 45 ft. by 
31 ft. 9in., and has a displacement of 8800 tons on a 
draught of 25 ft.; her deadweight carrying capacity is 
4200 tons. Like her immediate predecessur, the Coro- 
mandel, of which she is structurally a duplicate, the 
Bengal is to be supplied by the builders with inverted 
direct-acting compound triple-expansion engines of 3200 
indicated horse-power. Steam will be provided by three 
double-ended steel boilers having a working pressure of 
140 lb. per square in. Alike as regards her mechanical 
and other appliances for navigational purposes, and for 
expeditiously loading and discharging cargo, and her ac- 
commodation for passengers, the Bengal will be one of the 
most perfect steamers in the immense fleet of the P. and 
O,. Company, 





On the same day the Grangemouth Dockyard Company 
launched the Knight of St. Patrick, a handsomely 
modelled steel twin-screw steamer, a vessel measuring 
146 ft. by 27 ft. 7 in. by 12 ft. 6 in. She is specially 
adapted for towing and salvage purposes, and as a pas- 
senger tender on the Mersey. She isowned by the Knight 
of St. Patrick Stean. Tug Company (Limited), Liverpool. 
Messrs. Dunsmuir and _ Be nei Glasgow, are supplying 
the machinery. 





On November 6, the s.s. Palamed, built by Messrs. 
Andrew Leslie and Co., to the order of the Ocean Steam 
Ship Company, of Liverpool, was taken on her trial trip. 
The dimensions of the vessel are as follows: Length, 
320 ft.; breadth, 36 ft.; and depth, 27 ft. 9 in. Her 
engines, constructed by Messrs. Kobert Stephenson and 
Co., are of the Holt’s tandem design, having cylinders 
27 in. and 58 in. in diameter, with a stroke of 5 ft., and 
indicating 1500 horse-power. Steam is supplied from 
one large double-ended steel boiler, fitted with Fox’s 
patent corrugated furnaces, weighing 75 tons. 

A new steel jsteamer, named the Dundee, a vessel of 
1400 tons gross register, was launched on Saturday, the 
7th of November, by Messrs, Gourlay Brothers and Co., 
Dundee, the owners being the Dundee, Perth, and London 
Shipping Company. She measures 270 ft. by 34 it. 1 in. by 
17 ft. 34 in., and is constructed with long forecastle, 
bridge deck, and poop. There are five water-tight bulk- 
heads and three holds, and shehas very complete appliances 
throughout. She is being completely fitted with an 
electric light installation. The builders are furnishing the 
vessel with three-cylinder engines of the triple-expansion 
type, and of 320 horse-power nominal, the cylinders 
being 26 in., 43 in., and 7Uin. in diameter respectively, 
with piston stroke of 3ft. 6in. Steam will be supplied 
from two large double-ended steel boilers, having twelve 
corrugated furnaces (Fox’s patent), and constructed for a 
working pressure of 165 lb. per square inch. This vessel 
has been built for the Dundee and London passenger and 
cargo service. 

Messrs. William Denny and Brothers, Dumbarton, on 
the 9th inst., launched a steel screw steamer named the 
Lahore, a vessel of 3270 tons gross register, and measur- 
ing 340 ft. by 42 ft. by 29 ft. Her engines, which will be 
supplied by Messrs. Denny and Co., are constructed on 
the quadruple-expansion principle, and are of about 2000 
horse-power indicated. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Colliers.—The result of the ballot amongst the 
South Yorkshire colliers, has been that they are in 
favour of a strike for advanced wages, if these can- 
not be obtained otherwise. It will be remembered that 
during the great strike in the earlier part of the year, 
when 40,000 of them turned out, their leaders told them 
that their demand at that time was inopportune. It was 
hinted that in the month of November the men would 
make an effort to obtain an increase of wages, and this is 
the result. In the coal trade, prices are no better, 
although a stoppage is threatened, but many of the pit 
proprietors are ‘‘ stacking” coal, in anticipation of a 
strike. Should the struggle take place, it is feared that 
it will be long, as the colliery owners are thoroughly 
organised. 


Engineering Branches.—There is no pressure notice- 
able at any of the establishments where engineering 
work is turned out, and many hands are totally or par- 
tially unemployed. Business was never worse, and there 
seems but little sign of any amendment at present. One 
or two of the principal firms of locomotive builders in 
Leeds are executing fair orders, but fresh lines are not 
coming in. Thedemand for traction engines has latterly 
been good, and a considerable number of tramway engines 
are being sent out. The bad markets for agricultural pro- 
duce have had a corresponding effect on the call for 
agricultural machinery, and this branch which a short 
time ago was active, is now in a depressed condition. 


Water Supply at Reedness.—General Carey has reported 
to the Local Government Board with reference to the 
application of the Goole Union for money to extend the 
water supply to Swinefleet and Reedness. The Local 
Government Board consider that the items to which the 
local authority is asked to consent, are onerous and un- 
satisfactory. It has been resolved that the authority 
shall consult with some engineer as to the prospect of 
obtaining an independent supply of good water for the 
districts named. 

Messrs. Wilson, Cammell, and Co.—It is rumoured that 
Messrs. Wilson, Cammell, and Co, will again start some 
large steel and iron works near Dronfield. If so, the 
prosperity of Dronfield would be restored 





Tramways.—A number of gentlemen are engaged in 
promoting a scheme for the laying of a tramway between 
Chesterfield and Clay Cross. If it is done, the line is to 
be worked either by steam or electricity. 


Aull Chamber of Commerce and Shipping.—Mr. Woolf 
has been elected president of this important body, and 
Captain Dixon, senior vice president. There was a ballot 
as to the latter gentleman, who was in competition with 
others for the position, At the annual meeting of the Hull 
Chamber of Commerce, apart from the shipping depart- 
ment, Mr. Norwood, M.P., said shipowners were receiving 
a good lesson which it would be worth while learning, 
They were looking more closely into every detail con- 
nected with their ships, and he Bese and believed that 
in the course of three or four years, they might have a 
supply of tonnage about equal to the requirements of the 
trade, and that they might yet show a living profit and 
a more steady trade than they had yet had, but trade 
would have to be done at a moderate rate of remune- 
ration for its exertions, and it would not be a bad thing 
if they could sustain their character as British merchants 
even though they might not amass such large fortunes, ’ 

NOTES FROM THE SOUTH-WEST. 

The ‘‘ Bellerophon.” —The Bellerophon, 14, ironclad, had 
a basin trial of her machinery in the basin at Keyham, on 
Thursday. The capstan, engines, ash-hoisting engines, 
and distilling apparatus were also tried, and the whole of 
the trials were satisfactory, especially those with the large 
engines, which have undergone extensive repairs at 
Devonport. Considerable alterations and improvements 
have been made in the ventilation of the engine-room and 
stokehole, the heat in which was almost unbearable, while 
the ship was in the West Indies. The improvements 
have reduced the engine-room temperature considerably, 
and also have given greater light. For the first time, the 
engineer students took up their position as stokers and 
engineers of the ship, having primed and lighted the fires, 
got up steam and started and put the heavy engines into 
motion. The trial was under the direction of Mr. Harry 
Williams, the newly appointed chief mspector of ma- 
chinery in the Devonport Steam Reserve, assisted by Mr, 
Robert C. Widdecombe, chief engineer of the Prince 
Albert, and Mr. David Grant, chief engineer of the ship. 
Steam-steering machinery is expected in a few days, and 
as soon as itis fitted the Bellerophon will be taken outside 
the breakwater for the usual trial. 


Newport.—The steam coal trade has continued quiet. 
There has not been any material improvement in attairs. 
The Tredegar Coal and Iron Company has taken a con- 
tract for the Waterford and Limerick Railway. In the 
manufactured iron trade there has been no change for the 
better. Last week’s coal clearances amounted to 50,144 
tons. Iron ore came to hand from Bilbao to the extent of 
2930 tons. 


Sharpness Docks and Canal Company.—The half-yearly 
meeting of this company was held at Gloucester on Wed- 
nesday. The chairman (Mr. A. J. Stanton) moved the 
adoption of the report, which stated that the past half- 
year’s trade showed an increase of 3045/. over that of the 
corresponding period of last year. The settlement of the 
affairs of the Severn and Wye and Severn Bridge Com- 
pany had enabled that company to pay the amount of 
guaranteed interest. The directors had therefore, been 
able to incur a heavier expenditure than usual on the 
maintenance of the canal, and two of the sharpest turns 
upon it had been eased, so that vessels of larger size than 
formerly had found their way to Gloucester. A dividend 
of 10s. was recommended. The chairman said the 
directors hoped to still further improve the water com- 
munication of the company, and by increasing their trattic 
to still further improve their income. The company had 
been striving to reduce the working charges at Sharpness, 
and they had reasonable grounds for believing that the 
Avonmouth charges would be adopted from January 1. 


Street Improvements at Cardif, Operations which have 
been proceeding for some time past in connection with the 
pulling down of the Taff Vale Railway Bridge at Cardiff, 
were brought to a successful issue on Sunday morning, 
when about half-past ten, in the presence of a large con- 
course, the keystone of the bridge was thrown out and 
the bridge collapsed. The bridge, which was erected 
about 1841 by Mr. Strum, was a beautiful model of an 
elliptic arch with two semi-arches, The masonry was ex- 
ceptionally strong. The span of a new bridge which is 
to be erected, will be about 54 ft., and will enable the road 
and footpaths to be considerably widened. 


Llantwit and Black Vein Colliery.—A section of No. 3 
pit is being worked under the supervision of Mr. Hugh 
Begg for the purpose of proving the Black Vein seam, 
which is fully expected to be struck daily. A report to 
the effect that the Rhymney Railway Company intended 
taking up the sidings connected with their railway and 
the colliery, have been contradicted. 


Cardit¥.—There has been a fair demand for small steam 
coal. Shipments of patent fuel have been only moderate. 
Last week’s clearances amounted to 172,894 tons of coal, 
1946 tons of patent fuel, and 1947 tons of iron. From 
Bilbao there arrived 7344 tons of iron ore, and 420 tons 
came to hand from other sources. 


Devonport Dockyard.—Owing to the amended programme 
for shipbuilding and repairs in the various dockyards by 
the present Board of Admiralty, and the increased 
tonnage to be built at Devonport Dockyard during the 
coming year, it has been found necessary to increase the 
strength of the establishment, and on Wednesday twenty 
additional shipwrights were entered at Devonport, and 
twelve labourers at Keyham. It is said to be the inten- 
tion of the Admiralty to increase the members on the 
construction staff, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
rather easier last Thursday, with transactions reported 
on forenoon ’Change at 41s. 84d., 41s. 9d., and down to 
41s. 8d. cash, also at 41s. 10d. and 41s. 94d. one month, 
the close being buyers at the lower quotations, and sellers 
asking 4d. per ton higher. In the afternoon business was 
done at 41s. 8d. down to 41s. 6d. cash, also at 41s. 94d. to 
41s. 74d. one month, with buyers at the close at 41s. 6d. 
cash to 41s. 74d. one month, and sellers at 4d. more per 
ton. Friday’s market opened weak, and priees declined 
to the extent of 2d. per ton, which was recovered in the 
course of the afternoon, and the close showed an advance 
of 14d. over the closing quotations on the previous Friday. 
Transactions took place during the forenoon at 41s, 54d. 
to 41s. 44d., and up to 41s. 6d. cash, also at 41s. 64d., 
41s. 6d., and up to 41s. 74d. one month, and the close was 
sellers 41s. 6d. cash and 41s. 74d. one month, with buyers 
offering 4d. per tonless. Business wasdone in the afternoon 
at 41s. 64d., 41s. 7d., and 41s. 64d. cash, also at 41s. 8d. 
and 41s. 74d. one month, with sellers at the close at 
41s. 6d. cash and 41s, 74d. one month, and buyers at 4d. 
lower per ton. The market was firmer on Monday, and 
prices showed an advance of 14d. per ton over those ruling 
at the close of the week. There was, however, some irre- 
gularity. In the forenoon there were transactions at 
41s. Gd. to 41s. 8d. cash, also at 41s, 8d to 41s. 94d. one 
month, the close being sellers at 41s. 74d. cash, and 
41s, 9d. one month, with buyers at 4d. per ton under. 
The afternoon transactions were done at 41s. 84d. to 
41s. 7}d. cash, also at 41s. 94d. and 41s. 9d. one month, 
with buyers at the close at 41s. 74d. cash and 41s. 9d. one 
month, and sellers at 4d. per ton higher. ,Yesterday’s 
market was firm, and although prices were at one time 
1d. per ton up, the close showed no change from that of 
the previous day. During the forenoon business was done 
at 41s. 7d. to 41s. 84d. cash, also at 41s. 9d. and 41s. 95d, 
one month, and the close was buyers at 41s. 74d. cash and 
41s, 9d. one month, with sellers asking 24d. per ton more. 
Transactions took place in the afternoon at 41s. 74d. and 
41s, 8d., and again at 41s. 7d. and 41s. 74d. cash, and at 
41s, 94d. to 41s. 84d. one month, the close being buyers at 
41s. 74d. cash and 41s. 84d. one month, and sellers want- 
ing 4d. more per ton. A further advance in the prices of 
warrants to the extent of 2d. per ton, was made to-day. 
In the forenoon transactions took place at 41s. 74d. to 
41s. 9d. cash, also at 41s. 9d. to 41s. 11d. one month, and 
sellers at the close were asking 41s. 84d. cash and 
41s, 104d. one month, with buyers at 4d. per ton less. 
Business was done in the afternoon at 41s. 9d. and 
41s. 94d. cash, also at 41s. 104d. and 41s. 11d. one month, 
and subsequently there were sellers at the top quotations, 
and buyers at 4d. per ton lower. Depression continues 
still to be the order of the day in the local iron market, 
and there does not seem to be the least prospect of change 
for the better, either on account of the home demand or 
the demand from the Continent or the United States, 
from which very discouraging reports are coming to 
hand. Whatever business is transacted from day to 
day is almost wholly limited to members of the trade, 
and any movements which take place in_ prices 
are chiefly attributable either to the timidity of the 
“bears” or to persons who work upon their fears, The 
number of blast furnaces in actual operation continues at 
91, During the past week one furnace has been damped 
down at Calder see Works, against which may be set 
an additional furnace blown in at Coltness Iron Works. 
A year ago there were 96 furnaces blowing. Last week’s 
shipments of pig iron from all Scottish ports amounted to 
7617 tons, as against 7818 tons in the preceding week, and 
6783 tons in the corresponding week of last year. Italy 
took 2290 tons; Russia, 1000 tons; the United States, 
752 tons; Australia, &c., 750 tons; Canada, 250 tons; 
other countries, smaller quantities. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 636,335 tons, as compared 
with 633,614 tons yesterday week, showing an increase of 
2721 tons for the week. 


The Lanarkshire Coal Trade —Advance of Miners’ Wages. 
—Now that house coal has in many instances throughout 
Lanarkshire, been advanced in price from 6d. to 1s. per 
ton, the miners have become so much encouraged as to 
press home their claims for an advance of wages most 
vigorously. Including the miners of Hamilton and other 
contiguous districts, there were upwards of 8000 men 
idle yesterday, and a mass meeting was held at Hamilton, 
which is said to have been the largest and most successful 
meeting held since the time when the late Mr. Mac 
donald, M.P., was their chief and trusty adviser. Still 
larger numbers turned out to-day to have an idle day, in 
the hope that some influence might be brought to bear 
upon the coalmasters, several of whom had already in- 
dicated a disposition to concede the demand, while 
Messrs. Colin Dunlop and Co., of Quarter Iron Works, 
actually yielded the advance of wages yesterday. An 
intimation to that effect was received very enthusiastically 
ata meeting of delegates held at Hamilton to-day. In 
the course of the daya number of coalmasters held an 
informai meeting in the Glasgow Royal Exchange at 
which it was generally agreed to announce an advance of 
wages to begin on the 30th of this month. It is not ex- 
pected that in the mean time the advance will be very 
generally conceded at those collieries where shipping coal 
is the chief product, as the shipping branch of the coal 
trade is not just as brisk as could be wished. In all pro- 
bability the result now being achieved will forthwith take 
effect in Fife and Clackmannan, as also in Ayrshire and 
other mining counties. 


Royal Scottish Society of Arts.—The annual meeting of 
this Society was held on Monday night in the Society’s 
hall, George-street, Edinburgh, which was well filled, 











Mr. T. B. Sprague, vice-president, occupied the chair. 
Mr. David Bruce Peebles opened the session with an 
address. A vote of thanks was given to Mr. Peebles on 
the motion of Mr. Dycecay, seconded by Dr. Sang. It 
was agreed to print the address. The secretary then 
read the report by the prize committee, after which the 
chairman delivered the prizes to the winners, whose 
names have already appeared. 


The Engineering Trade at Johnstone.—Not for a con- 
siderable number of years have the various branches of 
the engineering trades of Johnstone been in such a state 
of inactivity as that by which they are at present charac- 
terised. Many workmen are idle. At several of the 
establishments, such as that of Messrs. Shanks and 
Co., where special kinds of work are prosecuted, there is 
still a large amount of work in hand, and at some of the 
others there is a fair prospect of some new orders being 
placed by and by. 


Cast-Iron Sleepers for India.—It has recently been an- 
nounced that the Anderston Foundry Company have 
secured an order for some 10,000 tons of cast-iron sleepers 
for the railway extensions now in progressin India. As 
the goods are not wanted in any hurry the work of produc- 
tion will go forward at easy stages, so that it may be con- 
tinued as long as possible for the advantage alike of the 
workmen and the employers, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
still depressed and prices of pig iron were again based on 
No. 3 g.m.b. offering at 31s. 9d. per ton f.o.b. Tees, 3d. 
less being accepted in several cases. There is only a 
small quantity of iron changing hands at present and the 
outlook for the next three months is uninviting. Ship- 
ments of pig iron from Middlesbrough are falling 
off very much, there having been exported up to 
date this month only 15,800 tons as compared with 
25,000 tons to the same time in October. The depression 
is most keenly felt in the rolling mills and steel rail mills, 
and until orders for steamers or railway plant are ob- 
tained, we cannot expect any improvement in these 
branches of industry. Ship-plates are quoted 4/. 12s. 6d., 
and angles 4/. 7s. 6d. per ton, less 2} per cent. at works. 
There is nothing new to report in the hematite pig-iron 
trade. Nos. 1, 2, and 3 are quoted 42s. to 42s. 6d. per ton 
f.o.b. west coast ports. 


Blast Furnacemen and their Wages.—As we anticipated, 
the blast furnacemen’s wages question has been amicably 
settled. On Friday another meeting between the em- 
ployers and delegates was held at Middlesbrough, when 
the masters proposed a reduction of 24 per cent. No 
decision was arrived at that day, but since then the men 
have discussed the question, and on Tuesday their secre 
tary sent a letter to the Cleveland Ironmasters’ Associa- 
tion, stating that the majority of the men were in favour 
of acceping 24 per cent. reduction from November 14, but 
refused to sign a sliding scale. The men having thus 
agreed to the reduction proposed by the employers, the 
notices terminating all engagements at the blast furnaces 
on the 14th inst. have been withdrawn. We regret to add 
that although the wages question has been satisfactorily 
settled some firms of ironmakers feel the depression 
of trade and low prices so keenly that they contem- 
plate blowing out some of their blast furnaces. It is 
noticeable that the stocks are very heavy and are likely 
to increase. Messrs. Connal and Co., the warrant store- 
keepers, have now in stock at Middlesbrough 114,586 tons. 


Engineering and Shipbuilding.—Engineers continue to 
be fairly well employed, but fresh orders are scarce, and 
managers sti!l complain that prices are exceedingly low. 
In shipbuilding there is no new feature. Each week sees 
vessels in course of construction nearer completion, and 
the yards on the northern rivers indicate great depression 
in thisindustry. It is the intention of some of the ship- 
building firms to close their yards entirely during the 
winter. 

The Manufactured Iron Trade.--Last week we men- 
tioned that the award of Dr. Watson giving a reduction 
of 2} per cent. in the wages of the iron workers in the 
North of England, had caused much dissatisfaction. 
Messrs. Fox, Head, and Co., who have closed their works 
at Middlesbrough since the award, have also seceded from 
the Board of Arbitration. The reduction in wages has 
not yet enabled the employers to obtain sufficient orders 
to occupy the works more fully. Indeed some firms have 
no orders, and their plant isstanding idle, while others are 
so badly off for contracts that their works are only going 
three or four days a week. 





FOREIGN AND COLONIAL NOTES. 


Western Australian Railways.—The Western Australian 
Department of Public Works is about to call for tenders 
for the construction of some twenty miles of railway from 
Geraldton to the Greenbough, at which point it will join 
the railway to connect Perth with Champion Bay. The 
latter is the second line to be constructed in Western 
Australia on the ‘‘land grant” system. The conditions 
of the agreement between the promoter of the enterprise, 
Mr. Waddington, and the Colonial Government are 
similar to those under which Mr. Hordern has contracted 
to make the Beverley and Albany line. Advices received 
from Mr. Waddington state that he has completed his 
arrangements in London for carrying out the work, and 
that it will be commenced forthwith. This line will pass 
through the Victorian Plains district, tapping some of 





the best agricultural and grazing country south of Cham- 
pion Bay. 

Water Supply of New York.—The new Croton aqueduct 
now under construction from Croton to Harlem will 
have a maximum capacity of 320,000,000 gallons per day, 
and will cost, when completed, 3,000,000/. The aqueduct 
will be a tunnel blasted through nearly 30 miles of solid 
rock and will be lined throughout with cement and three 
layers of brick masonry. The contracts were let Decem- 
ber 13, 1884, and the work is to be completed within 
33 months. 


The Australasian Postal Service.—Mr. R- C. Baker, a 
member of the South Australian Legislative Council, has 
visited Melbourne and Sydney, and proceeds to Great 
Britain, by way of America. He carries with him a 
commission from the Governor of South Australia ap- 
pointing him to represent the province in Melbourne, 
in Sydney, and in London. In these respective places he 
is to do what is necessary to arrive at an arrangement or 
arrangements with the governments of Great Britain, 
Victoria, and New South Wales on the question of the 
ocean mail postal service to be entered into on and after 
the expiration of an. existing postal contract between 
Victoria and the Peninsular and Oriental Steam Naviga- 
tion Company. The commission further directs that he is 
also to deal with any other matters relating to the postal 
or telegraph services which may be referred to him. 


Temperature of the Earth.—The German Government is 
having a deep shaft sunk near Schladebach, with the view 
of ony ng I trustworthy data concerning the rate of 
increase in the earth’s temperature as we descend into the 
interior. The excavation is being carried on by a dia- 
mond-tipped borer driven by water. At the beginning of 
1885 the shaft had reached a depth of 4640 ft. The 
temperature at successive stages is ascertained by an in- 
strument which serves as a special thermometer, the 
principle of construction being that, as the heat increases, 
the mercury will expand so as to flow over the lip 
of a sufficiently short open tube in greater and greater 
quantities. The measurement of the differences of these 
overtiows will give the rate of increase of the temperature. 
It has been ascertained that the temperature at the depth 
of 4640 ft. was 130 deg. Fahr. If the temperature in- 
creases regularly at this rate, the boiling point of water 
ought to be reached at a depth of 10,000 ft. 


Australian Telegraphy.—We learn that the Eastern Ex- 
tension, Australasia, and China Telegraph Company 
(Limited) has it in contemplation to lay a cable between 
Normanton and the Roper—in other words, along the 
western shore of the Gulf of Carpentaria. The distance 
to be thus traversed is between 400 and 500 miles. From 
the Roper the line is to be carried overland to Elsey 
Creek, some 300 miles from Port Darwin, between Daly 
Waters and the Katherine. 


Water in South Australia.—A large supply of good 
fresh water has recently been struck at the head of Lake 
Torrens on the west side. Water was met with at a 
depth of 72 ft.; the supply equalled 200 gallons in 24 
hours, and at 101 ft. 6in. it was so large as to stop opera- 
tions. Some hard stone, varying in character at different 
depths, had to be bored through, 450 1b. of dynamite 
having been used in boring 101 ft. 


South Australian Coal.—An important discovery of coal 
is reported to have been made 16 miles south of Colac, 
South Australia. 


The Murray.—The plan adopted by the South Aus- 
tralian Government for improving the navigation of the 
Murray by piling some of the places where the water has 
spread over shallow reaches, has so far been successful. 
Three sets of barricades have been erected at a cust of 
2200/., and others are in course of construction. 


Telegraphs in Queensland.--The Queensland Govern- 
ment is calling for tenders for a telegraph line to Cape 
York, with a view to an extension to ‘Thursday Island. 
The length of the line to be constructed is about 400 
miles, 

Queensland Mechanical Industry.—A deputation repre- 
senting the boilermakers and iron shipbuilders of (Jueens- 
land, waited on the Colonial Treasurer July 2, and 
urged the desirability of confining the manufacture of 
ironwork for bridges tothecolony. Mr. Dickson said that 
anything which could be made in Queensland should have 
a preference over imported products. 


South Australian Locomotive Building.—The Railway 
Commissioners of South Australia intend shortly to invite 
tenders for twenty-five locomotives to be built in the 
colony. 


The Allan Line.—A Bill ratifying a provisional contract 
with the Allan Steamship Company for a weekly ocean 
mail service for five years at an annual subsidy of 
126,533 dols., or 500/. per trip, has been passed by the 
Canadian Parliament. 


Permanent Wayonthe Pennsylvania Railroad—According 
tothe annual report of the Pennsylvania Railroad Company 
there were used in 1884 on the main line and branches, in 
construction and repairs, 25,517 tons of steel rails and 
787,499 ties; on the Philadelphia and Erie Railroad, 
1593 tons of steel and 25,943 ties; and on the United 
Railroads of New Jersey, 4768 tons of steel and 278,605 
ties ; making a tctal of 31,878 tons of steel and 1,092,047 
ties. 

Tnderground Wires at Philadelphia.—The Pennsylvania 
Legislature having defeated a bill making underground 
wires compulsory, the local ordinance of Philadelphia 
directing the placing of wires underground becomes a dead 
letter. 


Chicago and North-Western Railrozd.—The Chicago and 
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NOTICES OF MEETINGS. 

Tue INstiTuTION oF CivIL ENGINEERS.—Ordinary meeting, Tues- 
day, November 17th, at 8 p.m. Papers to be further discussed : 
** On the Theory of the Indicator, and on the Errors in Indicator 
Diagrams,” by Professor Osborne Reynolds, F.R.S., M. Inst. C.E. 
“‘ Experiments on the Steam Engine Indicator,” by A. W. Bright- 
more, B.Se., Stud. Inst. C.E.—Students’ meeting, Friday, Novem- 
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Researches in Friction,” by John Goodman, Wh. Sc., Stud. Inst. 
C.E. Sir Frederick J. Bramwell, F.R.S. (President), in the chair. 
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will be read: ‘*The Helm Wind of August 19, 1885,” by William 
Marriott, F.R. Met. Soc. ‘‘The Typhoon Origin of the Weather 
over the British Isles during October 2, 1882,” by Henry Harries. 
“Note on the Principle and Working of Jordan’s Improved Sun- 
shine Recorder,” by J. B. Jordan and F. Gaster, F.R. Met. Soc. 

Royau UniteD Servicer INstituTION. — Friday, November 13th, 
special lecture at 3 o'clock. General the Right Hon. Viscount 
Wolseley, G.C.B., G.C.M.G., &c., Adjutant-General of the Forces, 
in the chair. 1. Major M. R. West, Royal Horse Artillery, on 


“Suggestions for the Adoption and Adaptation of the Single 
3arrel Machine Gun for the various Branches of the Land Service.” 
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2. Mr. Arnulph Mallock, C.E., will exhibit and explain a range- 
finder invented by him. 

ENGINEERING Society, Kino’s CoLueGe, Lonpon. — Tuesday, 
November 17th, a general meeting will be held at 4 p.m., when 
Mr. A. Collins will read a paper on ‘‘ Well Sinking.” 
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THE NEW PATENT LAW. 

Mvcu has of late been said and written about the 
working of the new Patent Law, and we do not 
remember having seen anything much in its favour. 
Great promises were made that could not possibly 
be fulfilled. So-called facilities were afforded that 
could not be productive of beneficial results, and 
things that might advantageously have been done 
were left undone. One of the changes in practice 
that it was alleged would be exceptionally useful, 
was the institution of a novel system of examina- 
tion of applications for patents, and attention has 
been drawn to certain specifications that serve to 
illustrate the value of this so-called official examina- 
tion. Our readers will remember that a provisional 
specification must describe the nature of the inven- 
tion, and that a complete specification must par- 
ticularly describe and ascertain the nature of the 
invention and in what manner the same is to be 
performed, and must end with a distinct statement 
of the invention claimed. Hence it would seem 
that the claims form a necessary part of the com- 
plete specification. When an application is filed 
with a provisional specification, it is the duty of 
the Comptroller to refer it to an examiner who 
should ascertain and report to the Comptroller 
whether the nature of the invention has been fairly 
described, and the application, provisional specifica- 
tion, and drawings (if any) have been prepared in 
the prescribed manner, and whether the title sufti- 
ciently indicates the subject-matter of the inven- 
tion. So far the provisions of the new law accord 
substantially with the practice under the old law. 
3ut under the new law where a complete specitica- 
tion is left after the provisional specification, both 
specifications are referred to an examiner for the 
purpose of ascertaining whether the complete speci- 
fication has been prepared in the prescribed manner, 
and whether the invention particularly described 
in the complete specification is substantially the 
same as that which is described in the provisional 
specification. 

Under the old law there was no official com- 
parison of the complete specification with the pro- 
visional specification, and great things were ex- 
pected from the institution of the new practice. 

Now it is no exaggeration to say that the hopes 
of those who expected so much have not been by 
any means realised. The new system does not in 
practice effectually prevent a complete specification 
being accepted containing matter not contemplated 
by the provisional specification, and this may be (and 
has been) done to the prejudice of a later application 
by an independent inventor, who may find himself 
practically without a remedy. 

The question to which, above all others, atten- 
tion should be directed when considering the com- 
plete specification in connection with the provi- 
sional specification is one which in practice is ex- 
pressly excluded, viz., whether the complete speci- 
fication claims anything substantially ditferent from 
the invention indicated in the provisional specitica- 
tion. As a matter of fact it would seem that no 
control whatever is exercised over the claims. This 
alone goes far to make the examination valueless. 

But when specifications are accepted such as have 
lately excited so much attention, and particularly 
such a remarkable document as that referred to in a 
letter published in our last issue, it becomes a 
serious question whether the examination is any- 
thing more than a farce. Let it be remembered 
that the complete specification is by law required 
(inter alia) to ascertain the nature of the inven- 
tion, that is to say, to make it certain, to define or 
reduce it to precision by removing obscurity or 
ambiguity. If there be any object in requiring a 
claim or claims it would seem to be in order to 
insure that the complete specification shall ascer- 
tain the nature of the invention, and it becomes 
evident that an examination which neglects to take 
cognisance of the claim or claims must be one that 
fails to do that which the Legislature surely must 
have intended should be done. What is it possible 
to say in favour of the retention of a system of ex- 





amination under which a specification is accepted 
with such a claim as the following ? 

‘‘T declare what I claim is by roughing scratch- 
ing plating coating & alloying of Iron & Steel of 
every make & forms & in utalising waste glass for 
the processes of treating of metals for their coating 
in transparent effect Heating all surfaces first to 
coat & insolating with vitrious simular and other 
substances & matter & in utalising Iron & Steel 
when alloy? with nickle and plated with other 
metals for coatings by vitrifying &c and in heating 
fusing vitro soldering & otherwise applying for 
utalising the oxygen of the air by contracting to 
apply by the aid of the manifold appliances of forms 
as described to aid in the vitrious coating of metals 
& matter requiring heat for vitrious debris glass &c 
Applying my improv? muffles kilns & ovens for the 
means of vitrifying on the surface of large prepared 
Iron & Steel when in plates or other forms & the 
enamelling with colours on such coated metals the 
applying of glass in colours for transparently pre- 
pared metals the utalising of vitrious inks & colours 
the make of which is known as all surfaces should 
be heated first for any silicates fluxes salts chemical 
or adhesives to be applied in use Claiming the use 
of all of such when to be applied for use for the 
coating of the prepared Iron & Steel & the matter 
employed also in utalising of Iron or Steel when 
alloy? by nickle I also claim the utalising of the 
prepared metals for their being coated with 
asphaltums bitumens cements horn various pulps & 
other matter applicable to apply to such prepa 
metals I do not claim any particular adhesives 
that can be applied to aid unity to the metals as 
such is known I claim there use for the coating in- 
solating by pressing or otherwise treating to enclose 
«& use such metals as such is toaid the strength give 
forms & safety with thrift to all such appliances & 
productions from such preserved metals as can be 
applied to general & new use.” 

It has been said that one of the chief difficulties 
to be encountered in criticising the methods of pro- 
cedure of the Patent Office lies in the fact that 
that chameleon-like department has neither method 
nor procedure ; in other words, that a point might 
be selected and condemned, when it would be im- 
mediately shown that the treatment complained 
of by A was exactly the reverse of that accorded to 
B. There is foundation for this contention. Certain 
it is that such a specification as that from which the 
foregoing example of a claim is extracted, would 
never have been accepted had it been presented 
through a patent agent. Assuming it to have been 
so presented, it would have been objected to, and 
in case of refusal to make very radical changes in it 
the patent agent’s client would have had to incur 
the expense of an appeal to the law officer. It may, 
therefore, well be asked: Why should different 
treatment be accorded to an applicant not pro- 
fessionally represented? One of three things is 
more than evident. Either the examination system 
is an utter farce, involving an enormous waste of 
public money ; or undue favour is shown to those 
who dispense with professional aid, or else, to 
satisfy them, a course of seeming (but delusive) 
leniency is adopted that is calculated to prove 
disastrous alike to patentees and to the public, 
because the patentee cannot hope to sustain his 
patent, and the public cannot make out what it is 
that they are supposed to be precluded from doing 
by reason of the existence of the patent. 

Under the old Act about 6000 patents were 
applied for per annum. The examination of the 
provisional specifications was, practically, effected 
by two persons, namely, the patent clerks of the 
Attorney-General and Solicitor-General, and, 
usually, provisional protection was allowed within 
fourteen or twenty-one days, sometimes much 
sooner. 

Now, under the new system, the annual number of 
applications may be taken at about 15,600, or slightly 
more than two and a half times as many as under 
the old law ; there are no less than twenty-five 
times as many examiners ; the annual cost of the exa- 
minations, including abridgments, &c. (such as they 
are), amounts, if we are not mistaken, to something 
like the enormous sum of 14,000/. and the amount is 
constantly increasing. Yet, it usually takes weeks 
(sometimes even seven weeks and upwards) to get a 
provisional specification accepted, and documents 
are passed that would certainly have been disallowed 
under the old system. 

In short, not to mince matters, the whole affair 
appears to be a gigantic failure. The question 
arises, Will the public be content to allow matters to 
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continue as they are ? We imagine not. Rather it 
would seem probable that ere long there will be 
a great outcry and a demand for fundamental 
changes. The so-called reform of the Patent Laws 
proceeded from the first largely upon an unsound 
basis, vix., that of pretending to do for individuals 
at the expense of the State, work that every appli- 
cant ought to be left to do, or to get done, for him- 
self. 

On this point a contemporary has well said that 
in so far as the Act was intended to help poor 
inventors by enabling them to take out patents 
without the assistance of an agent, it has failed 
and was, besides, wrongin principle. It has failed, 
for obvious reasons ; one of these is that the bulk of 
applicants lack the knowledge essential to the pre- 
paration of a sufficient specification, and where that 
knowledge is wanting, all the official requisitions 
in the world will not make up for the deficiency, or 
serve to impart validity to a patent based on a bad 
specification. 

We agree with our contemporary furthermore 
that the tendency which the Office has to do agents’ 
work for applicants should at once be stopped ; 
first, because it is not the business of the Oftice to 
do it, and next, because it does it badly. If it 
could be shown that the system is beneficial either 
to inventors or to the public, there might be some 
reason for maintaining it. But it is abundantly 
clear that such is not the case. 

In many respects there is not only room for, but 
there is urgent need of, reform. What direction 
this should take is a question as to which much 
might be said. Satisfactory changes do not always 
follow investigation and report by a Royal Com- 
mission, but an inquiry by such a body would un- 
questionably bring to light many flaws and abuses, 
and some good might flow from it, especially if the 
Commission included amongst its members gentle- 
men intimately acquainted with the practical opera- 
tion of the Patent Laws, 








ELECTRIC ACCUMULATORS. 


MM. Crova anp GarBeE, working with Planté 
accumulators as modified by Faure, each having 
twelve plates one decimetre square, have been study- 
ing the charge and discharge of accumulators by the 
method of registration brought out by them and 
referred to in a recent Note. The charging current 
being 12 amperes, they found the weight of the 
plates to diminish rapidly, but a disengagement of 
gas occurred at their surfaces at the end of three 
hours. This disengagement indicated that the 
accumulator was saturated, as shown by the curve, 
or line of charge, becoming concave towards the 
axis. The feebler the intensity of the charging cur- 
rent, the later did this liberation of gas appear. 
With a current of three amperes it only manifested 
itself when the total charge was acquired. This 
disengagement of gas ought to be avoided, since it 
means a loss of energy and tends to the disinte- 
gration of the active layers. Flakes of brown and 
grey bioxide and sulphate are seen to detach 
themselves from the plates and fall to the bottom 
of the vessel. The strength of the charging current 
ought not to exceed a certain value, namely, that 
which completes the charge before the disengage- 
ment of gas commences; that is, the plates should 
cease to diminish in weight before the gas appears. 
As regards the discharge, when the poles of the 
accumulator are connected through a known resist- 
ance the uniform output is established almost im- 
mediately ; and the straightness of the line of dis- 
charge on the register, shows that it is remarkably 
constant. At the end of a period which varies 
with the intensity of the discharging current, the 
line bends rapidly ; the output suddenly dimi- 
nishes and the discharge traces a line less inclined, 
which ends by degenerating into a very long curve 
tending to become a straight line parallel to the 
axis of abscisse. The exhaustion is thus nearly 
complete. The second part of the discharge, which 
is feeble and inconstant, corresponds to a fraction, 
practically useless, of the charge. The greater the 
intensity of the discharging current, the more the 
straight line, which represents the output practically | 
useful, becomes inclined, and short, and the longer 
the residual discharge corresponding to a feeble po- 
tential. Thus after a powerful discharge of 8.4 am- 
peres, lasting only three hours, the residual dis- 
charge lasted 115 hours, and represented five- 
eighths of the total charge ; only three-eighths 


case it is advisable to recharge the accumu- 
lators to the point of saturation, without seek- 
ing to recover the residual discharge. The 
feebler the current of discharge, the longer the 
period of constantdischarge. With three ampéres of 
discharge, MM. Crova and Garbe found it to last 
over fifteen hours, and in this case the fraction of 
charge utilised was two-thirds of the total charge. 
With a still feebler output the return would be still 
greater. During an intense discharge the chemical 
action localises itself upon the parts of the active 
layer immediately in contact with the lead. If the 
output is feeble, the chemical action tends to 
equalise itself in the thickness of the layer. The 
more rapid it is the more does the layer of sulphate 
formed at the contact with the lead tend to sepa- 
rate it from the rest of the active layer. Alsoif the 
circuit be interrupted while a determinate output 
is going on, the accumulator continues to form sul- 
phate for some time in open circuit, showing that 
reactions go on in the active layer, without emission 
of current, between the lead, the sulphate formed, 
the bioxide remaining, and the free sulphuric acid. 
Further, if, after having charged the accumulator 
by a powerful current, with prolonged disengage- 
ment of gas, the circuit be left open, the register 
shows a gentle increase of weight of small amount, 
at the same time that the voltmeter shows that the 
potential of 1.92 volts on starting tends slowly to a 
tixed value of 1.87 volts. This effect is probably 
due, in the opinion of MM. Crova and Garbe, to 
the gas retained in the active layer. At the end of 
a short time the accumulator finishes by acquiring 
a weight and potential invariable, and this constancy 
is maintained during the duration of the registra- 
tion. MM. Crova and Garbe, therefore, conclude 
from their experiments that the disengagement of 
gas is not an indication of saturation, but a cause 
of loss and deterioration, and that it appears sooner 
before saturation as the charging current is more 
powerful. Rapidity of output diminishes the practi- 
cal capacity of an accumulator and shortens the life 
of the effective discharge. Thick layers of active 
matter are only useful when the output in relation 
to the unit of surface is sufticiently feeble—about 
0.1 ampére per square decimetre of active surface. 
It is then advantageous, in the case of a powerful 
output, to increase the surface of the plates and 
operate on active layers of a relatively feeble thick- 
ness. 





STEAM BOILERS AT THE INVENTIONS 
EXHIBITION.—No. II. 


THERE is not much to add about the steam boilers 
that were shown at the late Inventions Exhibition, 
the display having been very poor and wanting in 
novelties. Engineers, as a rule, would appear to 
think that finality has been reached in boiler design, 
to judge by the small amount of attention that is 
paid to improving the apparatus which generates 
the steam, compared to the ingenuity and thought 
bestowed on the motor which utilises it. Until, 
however, a more direct method of converting heat 
into work is adopted than by the agency of steam, 
confessedly a very imperfect vehicle for the purpose, 
the boiler will remain as important a part of the 
total machinery as the engine. 

The principal exhibits of boilers were those of 
Messrs. W. and J. Galloway and Sons, of Manches- 
ter, and Messrs. Davey, Paxman, and Co., of Col- 
chester. The former firm contributed the two sets of 
boilers, seven in all, for supplying the large engines 
that worked the various machines shown in the 
Exhibition. Four of these were placed in the 
West Gallery, and were 26 ft. long by 6 ft. 6 in. in 
diameter. Three others were in the South Gallery, 
and were 28 ft. long by 7 ft. in diameter. They were 
equal to 2000 indicated horse-power collectively, 
and worked at 80 1b. pressure. These boilers are 
what is known as the ‘‘ 1875” pattern, and in order 
to illustrate their construction to the general public, 
a similar boiler was shown in the South Gallery. 
This had some of the plates omitted, so that the 
internal construction could be examined so far as 
the very bad light permitted. The points in this 
arrangement are well known to most of our readers, 
the principal being the non-collapsible flue so 
arranged that the Galloway tubes shall be inter- 
changeable throughout, the flanges being all curved 
to the same radius. In this boiler was also shown 
the expansion pocket in the side of the flues, which 
is also useful in breaking up the flow of the gases, 
and so causing more complete combustion. It will 





of the total charge being utilised, In such a} 





be remembered that during the trials made in con- 





nection with the Philadelphia Exhibition, Messrs, 
Galloway and Sons’ boilers evaporated 11.79 Ib. of 
water per pound of coal, and we are informed that 
during last year this firm constructed 338 boilers of 
a total weight of 4000 tons, or rather more than 
1l tons per day. For electric lighting purposes the 
greater part of the steam was generated in boilers 
of the ordinary semi-portable type supplied by 
Messrs. Davey, Paxman, and Co., capable of giving 
steam for 2160 indicated horse-power. 

For supplying steam to the three Goodfellow and 
Matthews engines used for lighting the grounds, 
three Babcock and Wilcox water-tube boilers were 
used. These, however, were placed outside the 
West Quadrant, where the engines were situated, 
so much out of public view that they can hardly be 
said to have formed a part of the Exhibition. This 
form of boiler, which appears to be rapidly ad- 
vancing in public favour, is well known to our 
readers, and was described and illustrated in our 
issue of May 1. 

Coming to pure exhibits, one of the greatest 
novelties in the show was the rotary steam boiler, 
a model of which was shown by Messrs. Whitley 
Partners, of Leeds. This unique generator consists 
of six cylinders or tubes, similar in appearance to 
elongated egg-ended boilers, arranged horizontally, 
and parallel to each other, three in the bottom 


row, two in the one above, and one on the 
top, so as to form in section a triangle. These 


tubes are made of a special kind of bronze having 
jumped joints with hoops contracted on them, the 
whole being bolted up by an axial stay. The ends 
of the tubes are elliptical, and have journals attached 
to them working in bearings formed in the end 
framings, which hold the series in their position. 
The front journal has a collar at each end, the 
back one being plain to allow for expansion and 
contraction. The whole of the tubes are inclosed 
in a firebrick casing, the fire being made on a grate 
at the bottom, so that the heated gases circulate 
freely among the tubes. Water is pumped in 
through the rotating journal at one end, and th: 
steam generated is collected by an internal pipe and 
carried out through the opposite journal. While 
in use the cylinders are kept constantly revolving 
by means of worm, chain, or spur gearing, the 
water line being maintained in the centre of each 
rotating section. The advantages claimed are that 
one half of the boiler becomes super-heating surface, 
and in this way dryer steam is obtained, but at the 
same time no part of the tube is sufficiently long 
exposed to the heat, while unprotected by water, to 
become destroyed. A steam receiver is attached 
which is common to all the sections, and as will be 
seen there is no rivetting in the construction, the 
tubes being formed of spun rolled bronze shells. 
This generator is specially recommended for sea- 
going ships. No doubt by always presenting a 
fresh side of the tubes to the fire many difficulties 
in boiler construction will be got over. Whether 
the additional complication of making the boiler 
rotate as well as the crankshaft will pay for this 
remains to be proved by practical working, but 
probably the scheme is not nearly so hare-brained 
as many would at first sight be apt to pronounce it. 

A new form of boiler was illustrated in the Ex- 
hibition by a model shown by Mr. William Wittle, 
of Smethwick, which we illustrate on page 4706. 
It will be seen that the firebox is conical in shape 
and surrounding it on the outside, are guide. plates 
by which the water (which is more rapidly heated 
when in contact with the firebox plates) is made 
to ascend and a rapid circulation is thus obtained. 
In the lower part of the boiler, where the water 
space becomes narrower, a branch pipe is supplied 
so as to allow the colder water to descend and take 
the place of that evaporated on the inside of the 
guide plates. This boiler, which is known as the 
Staffordshire boiler, is made in several different 
forms, 2 leading one being a spherical top, or head, 
into which the conical firebox and guide plates 
project ; in this case there is no cylindrical shell, 
the outer shell being also conical, the plates of both 
firebox and shell being parallel. The descending 
current is brought down solely by an external pipe. 
A very neat arrangement has been introduced for 
utilising the waste heat of furnaces in iron works. 
In this case two or more conical fireboxes are con- 
nected to a horizontal cylindrical shell, from which 
the circulating pipes descend. A somewhat similar 
arrangement has been adopted for marine pur- 
poses, but the great height of the boiler with the 
high centre of gravity would be a decided objection. 
This type of boiler has been in use several years, 
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and has we are told given considerable satisfaction 
both for rapid steaming and economy of fuel. 

Another vertical steam boiler shown in the Exhi- 
bition was that exhibited by Messrs. Hartley and 
Arnoux Brothers, of Stoke-on-Trent. This boiler 
has vertical tubes, and although the circulation of 
the water is provided for by the hotter ascending 
currents being divided from the colder descending 
currents on the well-known principle of the Field 
tube, the design of the boiler is far more elaborate 
than that we have just dealt with. There is a ver- 
tical cylindrical outer shell of ordinary construction, 
the firebox also being cylindrical and of the usual 
type. From the crown of the latter spring vertical 
fire tubes, which terminate in a tubeplate at the 
upper part of the boiler. These tubes are sur- 
rounded by an inner shell which serves to keep 
them covered with water. The annular space 
formed by this inner shell and the outer main shell 
of the boiler is divided near the top by a diaphragm 
of plate. The water level proper of the boiler is 
considerably below this diaphragm, but there is a 
second body of water held in the annular space 
above the diaphragm, the latter forming the bottom 
of the receptacle. It will thus be seen that there 
isin the annulus between the main shell and the 
shell inclosing the tubes first at the bottom a body 
of water, and immediately above it its correspond- 
ing steam space. This is bounded by the diaphragm, 
and above this is another ring of water and the 
necessary steam space. The steam generated 
amongst the tubes passes through a number of 
small holes in the inner shell and through the upper 
annulus of water to the steam space above. The 
feed-water is pumped amongst the tubes, and that 
part which is not evaporated falls into the lower 
part of the boiler, internal pockets not subject to the 
immediate heat of the furnace being provided for 
the purpose. 

Messrs. Cochran and Co., of Birkenhead, show 
several models of their well-known type of vertical 
boiler with horizontal tubes. As is well known a 
large number of very successful applications of this 
type of boiler for small vessels have been made, and 
the experience gained in working has led Messrs. 
Cochran to design a boiler for higher powers. In 
such cases the great obstacle with the original form 
of Cochran boiler was the difficulty of staying the 
hemispherical furnace. In order to overcome this 
the upper part of the boiler is made of cylindrical 
form with spherical top and recessed tubeplate. 
The lower part is made in an approximately semi- 
cylindrical form with a flat end in front. At the 
back the ends of the furnaces and the bottom of the 
combustion chamber are connected by firebrick sup- 
ported by iron plates. In this way a horizontal 
cylindrical furnace is secured, and above this the 
tubes are returned as would be the case in an 
ordinary marine boiler. The great difference is 
that in place of the whole of the furnace and tubes, 
with their connecting combustion chamber, being 
contained in one horizontal shell, as in the regular 
return tube boiler, the tubes are contained in a 
vertical shell. In this way a large steam space 
can be obtained without unduly increasing the 
diameter of the whole structure. The boiler repre- 
sented by the model in the Exhibition has we under- 
stand 800 square feet of heating surface. It is 
calculated to evaporate 70 to 80 cubic feet of water 
per hour, and would supply steam for 200 indicated 
horse-power. These boilers can be made in all sizes 
up to 2000 square feet of heating surface. 

Mr. W. Clark of 19, Lee-street, Plumstead, 
exhibited a model of a two-flue bviler, the novelty 
in which consisted in the flues being in sections of 
different diameters. The smaller parts are con- 
nected by horizontal water tubes which are arranged 
in the annular spaces recessed in the flues. Mr. G. 
Downing, of 4, Quality-court, exhibited a half- 
sectional model of a vertical boiler designed to 
afford large water surface. The firebox is of taper 
form, and on the inside has rings of plate rivetted 
to it so as to form annular pockets to contain the 
water. There would thus be a series of water 
levels around the inside of the firebox, the object 
being to allow the steam to escape from the water 
more readily. 

The system of forced draught designed by Mr. P. 
W. Willans for use in small vessels in which a closed 
stokehold would be objectionable, was shown by 
Messrs. Willans and Robinson. This, as our readers 
are aware, consists of a amall chamber fitted in front 
of the boiler and covering both the ash-pit and fur- 
nace doors. Into this the draught from the fan is 
delivered and passes through the ash-pit doors and 





under the firebars in the usual way. The arrange- 
ment is an excellent one and should find extended 
application in the present day, when compound 
condensing engines for small craft are coming into 
fashion, and the advantages of forced draught are 
so fully recognised. Mr. Willans’ system (which 
was illustrated on page 409 of our last volume) is, 
we believe, the only satisfactory method of using 
the fan for forcing combustion without closing the 
stokehold which has yet been introduced in practice. 

Messrs. Simpson and Denison exhibited on their 
stand the boiler they have adopted for the small 
launches, a style of craft for which they have become 
noted. This is a vertical boiler with vertical tubes, 
its chief characteristic being a large water space 
and extensive grate area. With this generator, 
which we have already illustrated, the small steam 
cutters and gigs with low funnels and compound 
condensing engines are run very satisfactorily. 

Mr. J. Proctor, of Burnley, exhibited an im- 
proved form of his mechanical stoker. As we were 
prevented from examining this apparatus by an 
Exhibition official possessing more zeal than common 
sense, we condense Mr. Proctor’s own description of 
his arrangement. 

‘* My new stoker consists of a lantern wheel, 
spring, and shovel—the wheel having a far more 
easy motion than the tappet used in my late in- 
vention. Another improvement consists in the 
arrangement of the ram and ram box, which 
entirely dispenses with the rollers for crushing and 
gearing, and also with the division in the ram box, 
which enables the machine to use Burgy or large 
coal, The ram I now use to push the coal alter- 
nately to each fire is made to work upon the bottom 
of the box, aud cannot possibly fasten (as my 
previous ram was liable to) when using wet coal.” 

At the stand of the Leeds Forge Company, who ex- 
hibited an admirable collection of examples of Fox’s 
corrugated flues and specimens of plate flanging, 
there was also shown a model of a boiler in which 
corrugated cylindrical formsare employed for another 
purpose, the exhibitors being Messrs. H. R .McKaig 
and J. Carlton Stitt, of 17, Water-street, Liverpool. 
The model represents a marine boiler with the shell 
removed as shown in the perspective view on page 
476, and its feature of noveltyisa cylindrical combus- 
tion chamber with corrugations running round it as 
in Mr. Sampson Fox’s furnaces. This method of con- 
struction entirely obviates the necessity of staying 
the flat surfaces ordinarily found in these chambers 
and simplifies the construction wonderfully. Not 
only dees it save the numerous stud stays for the 
circumferential portion and the heavy girder stays 
for the flat top, but it leaves the interior of the 
boiler far more accessible for cleaning, and at the 
same time removes the parts upon which the scale 
lodges most readily and leaves an unobstructed 
space for the rise of the steam and the circulation 
of the water. The details of the construction can 
be seen in Fig. 1 and 2, page 476. It will here be 
noticed that the bottom of the furnace is at a lower 
level than the bottom of the combustion chamber. 
The connection between the two may be made by a 
welded pipe or a detached dead end piece such as 
has been adopted by Mr. Alfred Holt, of Liverpool, 
in his special type of boiler, in which the same con- 
dition in regard to the difference of level requires 
to be met. The cylindrical chambers, which are 
made uncorrugated in cases where sufticient strength 
can be obtained from a plain form, lend themselves 
to the two-furnace arrangement of boilers and go 
equally well with the double and single-ended types. 
The model was not entered for competition. 


NOTES. 
A Russian TorPEDO SCANDAL. 

A CORRESPONDENT of the Novae Vremya at Vladi- 
vostock, has provoked a sensation in Russian 
naval circles by disclosing the following incident. 
A few weeks ago, the German steamer China 
set out for Port Possiett, unaware that the harbour 
was closed by a double row of torpedoes, which 
had been placed there during the war scare in the 
spring. On its arrival the boat stationed to warn 
off vessels was not in its place, and the German 
captain did not observe the red flag hoisted on 
shore, where also the naval picket was absent. 
Two or three people, observing the danger into 
which the vessel was running, shouted out ‘‘ Mini! 
mini!” (Mines! mines!) but the captain did not 
realise what they meant until close to the first 
torpedo barrier. It was then too late to reverse 
the engines, and amidst a panic among the pas- 
sengers on board, he decided to trust to luck and 








steam full speed ahead. A terrible pause followed, 
succeeded by a feeling of astonishment when the 
steamer was seen to have traversed both rows of 
submarine mines, and to be calmly making her way 
into the harbour. The torpedoes were supposed to 
be of the best quality received from Russia last 
spring, and they were laid down by experienced 
officers who had reported that it was impossible for 
even the smallest fishing smack to enter the harbour 
without being blown to pieces. None the less they 
proved a dismal failure when tested by the China, 
and the Russian Admiralty have telegraphed that 
the most searching investigation shall be made into 
the affair. At St. Petersburg it is not believed 
that the officers bungled in laying them down, but 
that the mishap was due to a repetition of what 
occurred more on once with the submarine mines 
Russia used against Sir Charles Napier in the 
Baltic. Failing to check that gallant ofticer’s 
operations, they were hauled up and examined, 
when it was found that the rascally officials ashore 
had purloined the gunpowder and replaced it with 
sawdust. 


Rattway Accrpents mv Russta. 

As is well known to readers of Russian works of 
travel, Russian railway traffic is worked with such 
slowness and care that accidents are less frequent 
than on the busier and quicker lines of Western 
Europe. During the last few days a report has 
been issued by the Minister of Railways detailing 
the accidents that have occurred from 1880 up to 
the end of last year. In 1880 the total was 434 
killed and 675 wounded, which included 23 pas- 
sengers killed and 68 wounded, 235 railway em- 
ployés killed and 474 wounded, and ‘‘ outsiders,” 
176 killed and 133 wounded ; the latter category 
comprising persons killed or injured in traversing 
the lines at level crossings, &c. In 1881 the figures 
were: 24 passengers killed and 102 wounded, 
198 employés killed and 459 wounded, and out- 
siders, 158 killed and 157 wounded ; the total 
being 380 killed and 718 wounded. The following 
year, 1882, occurred the famous landslip on the 
Moscow-Koursk Railway, when, owing to heavy 
rains and the smallness of the culvert, a huge 
embankment collapsed and buried a train which 
happened to be passing over it at the time. 
Hence the mortality among passengers was abnor- 
mally high, the total being 64 killed and 124 
wounded. Among the employés the fatalities were 
214 killed and 427 wounded ; and among outsiders 
170 killed and 166 wounded ; the total being 448 
killed and 717 wounded. In 1883, 23 passengers 
were killed and 78 wounded, 211 employés killed 
and 456 wounded, and 204 outsiders killed and 183 
wounded ; the total being 439 killed and 717 
wounded. Last year the figures were: 25 pas- 
sengers killed and 85 wounded, 170 employés 
killed and 387 wounded, and 223 outsiders killed 
and 182 wounded; the total being 420 killed 
and 654 wounded. From the above figures it 
will be seen that the annual average of the acci- 
dents on the 14,000 miles of Russian railways is 
about 420 killed and 700 wounded. Immense 
pains are taken by the Ministry of Railways to 
keep the list as low as possible, and in every case a 
searching investigation is instituted, and careless- 
ness or negligence heavily punished. 


Automatic FIRE EXTINGUISHERS. 

Last week a trial was made in a_ building 
behind the Queen’s Theatre at Poplar, of the 
Victor automatic fire extinguisher and alarm, an 
apparatus of the kind known in America as auto- 
matic sprinklers. The experiment took place ina 
stable with a tiled roof supported on wooden rafters. 
On the floor there wus placed a large heap of straw, 
covered with tow, and saturated with parattin. 
This was lighted and in a few seconds it caught fire 
all over, the hot blaze completely filling the build- 
ing, and licking out in tongues of fire between the 
tiles of the roof. For some seconds this continued 
until the sprinklers came into action, when the 
flame was suddenly checked and replaced by steam 
and smoke, the fire dying down to a smouldering 
mass in a few minutes. An inspection, after the 
smeke had cleared away, showed that the interior 
of the stable was filled with a rain of a pitiless 
drenching character, the drops being very small and 
exceedingly close together, so that their wetting 
action was great and perfectly uniform. In descend- 
ing through the flame this shower abstracted the heat 
from the gases so rapidly that they could no longer 
enter into combustion with the oxygen, while at 





the same time the abundant steam which was 
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generated, also tended to choke the combustion. 
The mass of straw was completely sodden, while a 
moment’s stay inside the building recalled one of | 
those wet days which occur every few years, when | 
the streets are deserted, umbrellas and overcoats | 
being useless to withstand the steady down- | 
pour. We have at various times devoted con- | 
siderable space to apparatus of this class,* and | 
need not describe it at length. That now being | 
introduced into this country consists of a main | 
water pipe of suitable diameter (say lin. or 14 in.) | 
laid along the underside of the roof or ceiling of | 
the building to be protected. At every 10 ft. there | 
is a valve opening into a branch, from which there | 
projects four pipes, each 5 ft. long, and perforated | 
on the upper side with holes. This valve has a flat 

lead seat, and a long spindle which projects down- | 
wards through a guide into the open air. At the 

point where it emerges it is soldered to the guide by 

a fusible composition, which melts at a temperature | 
of 165 deg. to 170 deg. Fahr., and consequently as 

soon as the metal attains this temperature, the solder | 
gives way, the valve falls, and the water rushes 
into the perforated pipes. By these it is distributed 
over the entire surface of the ceiling, from which it 
rebounds in rain, as already explained. From an 
investigation made by Mr. C. J. H. Woodbury, of 
Boston, for the Factory Mutual Insurance Com- 
panies of New England, and already published by 
us, it appears that during the last seven years 
sprinklers have worked at 131 mill fires in America 
without a single known failure, and that they 
remain in good working order without any atten- 
tion. They are now being introduced into London 
by Mr. E. S. Cartman, of 64, Cannon-street, E.C., 
and should make rapid progress. In no part of the 
country are fires so destructive as in London, the 
water supply is often deficient, the height of the 
buildings is very great, and the streets in many 
places are so narrow that the Brigade cannot find 
positions of advantage from which to attack the 
flames. Under these circumstances an appliance 








* Vol xxxix., pages 20, 71, 151, and 706. 
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M‘KAIG AND STITT’S MARINE BOILER WITH CYLINDRICAL COMBUSTION CHAMBERS. 


which brings a long record of successes from 
America should meet with ready acceptance. 


LIGHTHOUSE ILLUMINANTS. 


The second part of the report by the Committee 
appointed by the Trinity House to inquire into the 
relative merits, as lighthouse illuminants, of elec- 
tricity, gas, and oil, has now been issued, and con- 
tains much that is interesting. It is divided into 
fifteen sections. The first gives a detailed account 
of all the apparatus employed in exhibiting, observ- 
ing, and measuring the lights, together with charts 
of the locality, and diagrams of an immense photo- 
metric gallery, 355 ft. in length, which was erected 
for measuring the more powerful lights. 
second is a report by Professor W. Grylls Adams, 
F.R.S., of King’s College, London, upon the 
electrical part of the trials, showing the effect of 
currents of certain intensity in producing light, and 
the result of employing currents from two or three 
machines, The dynamos themselves are described 


The | 


by M. de Meritens, the inventor, in the third section. 
The fourth is from the pen of Mr. Harold Dixon, 
of Balliol College, Oxford, and is mostly a tabular 
record of the photometric observations made each 
night. In connection with these he discusses Pro- 
fessor Vernon Harcourt’s pentane standard flame, 
and describes the effect of taking it to the summit 
of Ben Nevis to test the effect on it of a rarefied 
atmosphere. The fifth, sixth, and seventh sections 
deal with the temperatures produced in the lantern 
by the different illuminants. It appears that with 


| four 108-jet gas burners alight, the maximum heat 


in the highest or fourth tier was 370deg. Fahr., 
and that on twenty-seven nights it exceeded 
300 deg. In the tier next below the highest 
temperature reached was 320 deg., with an average 
of about 250deg. In the second tier the greatest 
heat was 245deg., with an average of 190 deg., 
while in the lowest stage the highest record was 
200 deg., with an average of about 140 deg. In the 
oil lantern with only three lights burning (7 wicks), 
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the highest temperature at the top stage was 
148 deg. ; with three 6-in. burners the greatest heat 
was 122 deg. ; in the second stage the average was 
90 deg. ; and in the third 85 deg. In the electric 
lantern the rise of temperature was only a few 
degrees when three lights were exhibited. In the 
lantern employed with the gas burner, three of the 
four lens panels have been damaged, and it is be- 
lieved by the Committee that this resulted from 
the heat. On that account they refused to allow a 
greater number of burners to be exhibited in lantern 
B at the South Foreland. Mr. Wigham, however, 
disputes that the cause of the damage is the heat 
given off by his burners. The eighth section is a 
table of the penetrating power of lights. The ninth 
relates to the suitability of the respective illu- 
minants for the exhibition of coloured sectors of 
light, and shows that when the flames are large 
there intervenes between the sectors a considerable 
breadth in which the colour is doubtful. The 
tenth section demonstrates that the revolving beam 
of a large flame remains on the eye of the observer 
in clear weather at short ranges for a longer period 
than that of a smaller flame, but that at longer dis- 
tances this advantage diminishes. The verticai diver- 
gence of the beam is dealt with in section eleven, 
the lenses of the electric light lantern having been 
different in this respect from those of the others. 
The twelfth section shows that the system of flash- 
ing the light on to clouds has, at present, no 
value. The thirteenth deals with the cost of the 
apparatus, the fourteenth with the annual duration 
of fog, while the last is adiary. We shall probably 
recur to this subject again, but in the mean time 
we may mention that the representative of the 
United States Government, and the engineer to 
the Northern Lighthouse Board, have both borne 
testimony to the accurate and careful manner in 
which the tests were conducted. 


THE VOLATILISATION 
To THE EpiToR OF ENGINEKRING. 

Str,—Among the Notes in ENGINEERING of the 6th 
inst., I observe an article upon the ‘“ Volatilisation of 
Gold,” and as I resided for some years in the Royal Mint 
at Melbourne, and constantly watched the operation of 
refining gold, as carried on in that establishment, a few 
remarks from my personal observations may not be unin- 
teresting. 

The process invented by Mr. F. Bowyer Miller, superin- 
tendent of the Bullion Office at the Melbourne branch of 
Her Majesty’s Mint, for separating the silver and base 
— from the gold has been most satisfactory in its 
results, 

This precess consists in passing a stream of chlorine 
gas through the molten gold, by which the silver and base 
metals are converted into chlorides, some of which are 
volatile at the temperature of the furnace, and pass 
away by the chimney ; but the chloride of silver, of a less 
volatility, if protected by a layer of borax, remains float- 
ing on the refined gold. 

Mr. Miller’s invention has been in use in the Sydney 
branch of Her Majesty’s Mint since the year 1869, and 
in the Melbourne branch since 1872, and the amount of 

old volatilised and condensed in the chimney shaft at 
Melbourne was found, upon the first occasion of its being 
swept (about seven years after the erection of the build- 
ing) to be only about 12 oz., as proved by the most 
careful investigation by the assayer of the Mint; the 
total amount of gold refined during that time having been 
rather under 3,385,000 oz. 

Upon finding this small quantity in the chimney, which 
was quite unexpected, it was considered possible that 
more might have been carried away in the smoke, and to 





duties properly. Mr. Sutherst recently directed atten- 
tion to the matter in an important letter to the Times, 
and he also read a paper before the Railway Congress 
held at Leicester three weeks ago. It has been stated on 
behalf of the companies that his figures were incorrect ; I 
have therefore made all necessary inquiries, and find not 
only that the details he gives are perfectly true, but that 
they are not exceptional instances, but simply a fair 
average of cases which occur daily. It is monstrous that 
servants should have to work 15, 18, or 24 hours at a 
stretch. Simply looking at the subject from the pas- 
sengers’ point fang it must be considered a scandal that 
such an amount of work as is implied by these hours should 
be exacted from any man upon whose vigilance depends 
the safety of the public. Kailway directors and officials 
consider that “‘ hours of duty” is a matter simply between 
master and man, and must be regulated by ordinary lawsof 
supply and demand, and that the public and the Amalga- 
mated Society have nothing to do with the subject. On 
the other hand, the society very properly maintains, and 
I entirely concur, that the question is one of public safety, 
and that as it is dangerous to the public for servants to be 
kept on duty for excessive hours, the public should assist 
to obtain the abolition of such extremely long time. 
Numerous accidents occur in consequence of men being 
tired out, and when inquests or Board of Trade inquiries 
are held, it is sometimes the practice for the officials to 
instruct the servants not to tell the great number of hours 
during which they have been on duty. Another very im- 
portant matter is the length of rest allowed between each 
stretch of work. It is a very great hardship that when a 
man has been out with a train perhaps twenty hours he 
should be sometimes called again for another journey, 
after only some four or five hours’ rest. Thirty-six hours’ 
duty, with only five hours’ interval, must be con- 
demned as most dangerous ; yet, if the servants object to 
go out with a second train without proper rest, they are 
dismissed for what the companies choose to call ‘‘ insub- 
ordination,” or be subjected to reduction of wages or to 
various forms of petty injustice. 

Of course, in cases of accident or emergency, trains 
may be blocked for hours, and railway officials point to 
such instances as proof that long hours cannot be pre- 
vented ; but it will at once be seen that such an excuse is 
of no value, as complaint is not made in exceptional cases, 
but against the practice of men being on duty 15, 18, or 
24 hours under ordinary circumstances. It will be urged 
that trains are not booked to be out for so long a time; 
but this is no reply to the fact that they are out such ex- 
cessive hours, and when it is found, month after month, 
that goods or mineral trains are perhaps twice the time 
allowed, some steps should be taken to alter the working 
time tables in accordance with the actual running time 
required. Railway servants consider 60 hours as a week’s 
work, and they would prefer it to be divided as nearly as 
possible into six days of 10 hours rather than perform 
the 60 hours in three days or trips. I have before me 
a very large amount of information upon the subject, 
from which it appears that the excessive hours have 
recently been on the increase rather than giving way to a 
better system ; hence the necessity for some steps to be 
taken to check the dangerous practice. The question is 
a public one, and if accidents are to be reduced in number 
one of the first steps is to prevent excessive hours of duty 
on railways. have, &c., 

CLEMENT E. Stretton, C.E. 
Vice-President Amalgamated Society 
of Railway Servants, 

Chief Offices, 306, City-road, London, E.C., 

November 7, 1885. 








THE DALZELL STEEL WORKS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of the 6th inst., in the article on the 
Dalzell Steel and Iron Works, we note that in mention- 
ing the two 12-ton steam hammers, they are so classed in 
with the rolling and shearing plant made by Messrs. 
Turnbull, Grant, and Jack, as if they were also made by 
that firm. 

As we are the makers of those hammers, as well as of 
the bloom-cutting and testing machines which you men- 
tion, and as they have proved to be the best hammers in 


obviate this contingency a contrivance was placed to/this district, for their special purpose, you will much 
sprinkle water down the shaft to catch any particles of | oblige by making this correction in your next issue. 


gold that might escape in this manner. 

As, however, upon the second sweeping of the chimney, 
at an interval of a few years, the percentage of gold found 
in the soot was no greater than it had been before, it was 
concluded that this was not the case, and the sprinkling 
of water was discontinued. 

_ It will thus be seen that no appreciable amount of gold 
is lost under Mr. Miller’s process, which seems to be a 
more severe test than any of those mentioned in the 
article to which I refer; and, as what I have presented to 
your notice appears to be an absolute contradiction of the 
statements culled from the New York Enginecring and 
Mining Journal, I should be glad to see this matter ex- 
plained. 

I am, Sir, your obedient servant, 
V. W. DeEtves BrouGuton, 
Erith, November 9, 1885. 








OVERWORK ON RAILWAYS—A PUBLIC 
DANGER. 
To THE EpiToR oF ENGINEERING. 

Str, -—In various letters to engineering journals upon 
railway accidents, I have had occasion to refer in man 
instances to the excessive number of hours during bein 
servants have been kept on duty. It is but little use 


adopting safety appliances if the men who have to work 
them are tired out, and therefore unable to perform their 





Yours truly, 
Rosert HARVEY AND Co. 
Park Grove Iron Works, Glasgow, November 10, 1885. 


THE NEW PATENT LAW. 
To THE EpiToR oF ENGINEERING. 

S1r,—For some considerable time past a feeling of dis- 
satisfaction with the manner in which the Patent Office 
is conducted, has been growing up in the minds of most 
persons having any business transactions with this depart- 
ment. Whether this is attributable to the influence 
exercised by the Board of Trade over the administration 
of the Patent Office, or whether the Patent Office au- 
thorities are alone responsible, matters little, but the 
broad fact remains that both by what is done and what is 
left undone, the authorities bid fair to antagonise all sec- 
tions of the public. 

In my letter to you of the 23rd ult., I endeavoured to 
point out the perils of unwary inventors, and I now 
desire to draw the attention of your readers to practices 
which operate adversely to the public, and consequently, 
in my opinion, merit the severest condemnation. These 
practices may arise from a misconception by public ser- 
vants of their duties ; but however this may be, they are 
diametrically opposed to the rights of tax-paying subjects 
of the Crown. I refer more particularly to the system 
which has been pursued since the commencement of the 











1883 Act, under which Government officials—servants of 
the British public—devote their time and energies, and 
apply the money of the British taxpayer for the benefit of 
citizens of foreign countries. 

Your readers will no doubt learn with astonishment 
that, not only are the privileges of a British subject ex- 
tended to foreigners, but that the officials, maintained 
out of the public purse, exceed their appointed duties and 
expend the money of the taxpayer in corresponding with 
foreigners who reside abroad, and do not contribute by 
way of taxation to the revenues of the State. The Patent 
Office already has a large and expensive staff of officials, 
and it is rumoured that an additional number of ex- 
aminers will shortly be required to enable the office to 
cope with the work entailed upon it by the present system. 

Already we find that according to the appendix to the 
second report of the Comptroller of Patents, &c., for the 
year 1884, the cost of the Patent Office staff is upwards of 
36,000/., of which the examining staff receives about 
10,000/. It isnot apparent from the report what is the 
amount of the postal and other incidental expenses, but 
although the franking privilege of the Patent Office carries 
its correspondence through the post free of charge, the 
revenues of the Post Office suffer, and the taxpayer has 
to pay for it. 

Now this may be right so far as British subjects are 
concerned, but is unfair when the same system is ex- 
tended to foreigners at an additional expense for foreign 
postage, which must be considerable. 

I trust that this question may not be allowed to rest 
here. Trade in this country is not so prosperous that the 
British taxpayer can afford to see his money spent tv help 
his foreign rivals. Our manufacturers are therefore deeply 
interested in the principle involved, which, as [ have 
shown, affects the whole community. 

The Board of Trade or the Patent Office, or both, 
appear to labour under the impression that they have an 
international duty to perform, but I maintain that there 
is nothing in the Act to warrant this notion. Repre- 
sentations on this subject have already been made by the 
Institute of Patent Agents, but without any result. It 
is not, however, fair to leave to any individual person or 
body of ptrsons, the duty of fighting against official per- 
verseness, and I therefore call on your readers, and espe- 
cially manufacturers, to bring their influence to bear on 
the question so that the administration of the Patent Office 
may be put on a proper footing. 

am, Sir, yours obediently, 
WILLIAM CLARK. 
53, Chancery-lane, London, W.C., Nov. 7, 1885. 





To THE EpiTor OF ENGINEERING. 

S1r,—The thanks of inventors are due to ‘*‘ An Associate 
of the Royal School of Mines” for exposing the inefticient 
manner in which the work of the Patent Office is being 
performed, and for revealing, by means of a practical 
example, the value that is to be attached to the official 
examination (so called) to which all patent specifications 
are supposed to be subjected before being accepted by the 
authorities. I should like to know how to properly 
designate, from an honest man’s point of view, the taking 
from a poor man even so much as 4/. in fees and giving 
him in return a patent based on a specification so obviously 
bad that his patent cannot be worth a cent, especially 
after expressly telling him that the intervention of an 
agent is not necessary, and leading him to suppose that 
the official examination and acceptance practically consti- 
tute a guarantee that his specification is all right. If 
any private individual acted in a similar way, I know 
perfectly well what he would be called. 

To show that the monstrous publication, extracts of 
which you gave in last week’s issue, forms by no means 
an isolated case, I beg to draw your attention to the 
following extracts of a specification, an abstract of which 
lately appeared in your *‘ Patent Record” : 

oe) oe eC ea ae ae LT ee ae ee eR ee ee 
‘do hereby declare the nature of my invention Intitled, my 
HypkavuLic CoUNTER BALLANCE WATER FLOW, AND PoWER TRANS- 
MITOR, to be as follows”: . . . . ‘This transmittor of power, 
and the power to drain and also of forcing water to distant points 
can take place over any amount of uneven surfaces.” . . 
“thus showing how a rotiatary motion may be imparted to 
centrifugal pump wheel of a nature as above explaned ; by a forse 
of water passing through it.” PE ae a a ae 

“* For the further elucidination of my improved hydraulic appa- 
ratus for transmitting power and for draining, | shall hear give an 
account of it as adapted to transmit power, the power of a water- 
fall or otherwise, to show how I can by the same transmit the 

wer of a waterfall from a hill to the top of another hill that may 
tcuseras much higher’ . . . . ‘“‘thus showing how I can 
with this my invention transmit power and water over uneven 
country to a point that may be higher or lower situated then the 
original fall or prime mover this adaption also proves the possi- 
bility of raising all the water of a water fall to any hight above 
NGS aso oe a 6 eA i Os ea as ee a 
“This motive power might be derived from a fall of water from a 
distent hill and brought hither by means of my invention as 
adapted to transmit power thus showing my invention acting 
according according to its title namly as a transmittor of power 
ouddeeiper” . 1. wwe sew wee wee see ee es ee 

“I also provide that taps may be affixed at any part of my in- 
vention for to extract portions of water of a quantity that will not 
seariously interfear with the working of my invention, intitled, 
an improved hydraulic apparatus for transmitting power and for 
draining.” . . . . ‘*I may here also state whare great prea- 
sures is bearng upon the mechinery and casings of my invention 
that I invelope the whole in an outer casing and which is its self 
charged with water of an equal preasure as that within the inner 
case the same being comunicated to it by acomunication” . . . 
‘for repairs an so forth, so deeming this explanation suffecient 
for the present purpose, I shall conclude without refering to the 
more minor novalties.” . . . « «© «© © © © «© ec ew ew 

** Having now perticulary described and assertained the nature 
of my invention and in what manner the same is to be performed, 
I declare that what I clam is” . . . . . « « « «© «© we « « 

“3, That I am the first inventor forcing water to distant points 
for domestic purposes or otherwise as explained in my Complete 
Specification.” . . .... ae lee tai ee 


The public were, of course, led to suppose that the new 
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Patent Law would render the aid of expert agents for com- 
piling specifications and protecting patents unnecessary. 
It cannot be denied that in this respect the new law has 
proved an utter failure. This might have been expected, 
since, unless a Government patent agency be established, 
any attempt to dispense with the services of private 
practitioners must end in general disappointment. It is 
absolutely impossible for an incapable person to prepare a 
specification that will hold water before a court of law. 
Experience seems to point to the fact that by far the 
largest proportion of patentees are utterly incapable in 
the sense referred to. No explanation will enable them 
to draw up a proper specification. If, on the other hand, 
the Patent Office is to do the work for inventors at the 
expense of the tax-payer, would it not be equally reason- 
able for the Government to establish departments that 
should undertake to do for individuals, at the expense of 
the State, the professional work of medical men and 
others, not forgetting lawyers’ work, such as the prepara- 
tion of conveyances, wills, and agreements, the conducting 
of actions at law, and so forth? 
I an, Sir, yours truly, 
*, W. Haypock. 
Manchester, November 9, 1885. 


To THE EpiTor OF ENGINEERING. 

Sir, — We have read with interest the recent letters in 
ENGINEERING on this subject. We can from our experience 
as solicitors confirm the views expressed by your corre- 
spondent, Mr. William Clark. 

An inventor strong in the possession of his patent, and 
in the belief that its validity has been guaranteed to him 
by the so-called official examination, finds that his sup- 
posed rights have been infringed. He seeks legal advice, 
and learns too late that his specification is informal, and 
that his patent cannot be sustained. The solicitor bears 
the first brunt of the shock which the inventor experiences 
when he realises that his talent, time, and money have all 
been wasted, and that a perhaps highly valuable invention 
is lost to him because he trusted to such assistance as he 
might obtain from the Patent Office instead of seeking 
the aid of a properly qualified patent agent. 

We believe the Institute of Patent Agents to be of great 
utility in indicating to the public, men who may be 
safely intrusted with their business, and we hope that in- 
ventors will cease to be ** penny wise and pound foolish,” 
and will act upon such indication. 

Weare, Sir, your obedient servants, 
Wm. GRESHAM AND DAVIES, 

43, Basinghall-street, London, E.C., Nov. 11, 1885. 
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COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Str,—I have read with interest your article on compound 
locomotives in your issue of October 2nd, and venture to 
trespass upon your time for a few minutes in order to 
draw your attention to a few facts on the subject generally, 
and more especially with regard to the progress in loco- 
motive compounding on the Continent. In justice to 
the advocates of compound locomotives and your desire 
of having the subject thoroughly ventilated, my few re- 
marks may not be inopportune. 

The early compounding of stationary engines had been 
effected in various ways long before the introduction of 
compound marine engines, and invariably they had one con- 
densing cylinder, air pump, and jet condenser, the benefit 
derived from compounding with boiler pressures from 
three to five atmospheres above atmosphere being princi- 
nally due to the vacuum side of the indicator diagram. 

his of course varies somewhat in proportion to the initial 
pressure and extent of expansion in the high-pressure 
cylinder. 

I may here state one original method of compounding, 
which probably you are not aware of in the history of the 
compound engine. At acolliery near Rutherglen, in the 
Glasgow district, I noticed in 1863 a high-pressure pumping 
engine which exhausted into a very old haystack boiler ; 
this boiler was loaded to 1 1b. above atmospheric pressure ; 
from this boiler as a receiver steam was taken to a very 
old open-tcp cylinder Newcomen pumping engine ; thus 
you see Newcomen’s open-top atmospheric engine played 
an important part in this compound system ; each engine 
worked separate sets of pumps. In ordinary compound 
engines the united effort of both cylinders is concentrated 
in one main shaft or flywheel shaft, whereas in the 
ata arrangement each engine performed separate 

uties. 

I remember that about 1864 the late firm of Messrs. Ran- 
dolph and Elder, the pioneers of the compound marine 
system, when introducing the system on the Clyde had 
to combat no little prejudice which existed against the 
system amongst many marine engineers at that time. 
Now this prejudice has long ago been completely dispelled, 
and no one attempts making any other than compound 
engines for many years past on account of their de- 
cided economy as compared with non-compound engines. 
From this I assume that the present prejudice against 
compound locomotives is simply temporary and cannot 
last long. 

We can scarcely expect ever to see condensing com- 
pound locomotives. However, a certain economy can and 
is already attained with high-pressure compound engines, 
stationary and locomotive, and the question is this, - the 
15 per cent. in weight economy of fuel sufficient to meet 
the extra outlay in building compound locomotives and 
subsequent extra charges in maintenance? I mention 
15 per cent. as this is, I believe, the average of many 
trials made in Germany with compound locomotives 
against ordinary locomotives, and this economy can only 
be attained when working with 12 atmospheres boiler 
pressure, see Organ fiir die Fortshritte des Eisenbahn- 
wesens, Heft V., 1885. 


On the East Prussian Railway in 1882, with specially- 
built compound locomotives, an econumy in fuel of 13 per 
cent. to 18 per cent. was arrived at. With goods engines 
on the Hanoverian Railway an economy of 16.5 per cent. 
was attained. It would appear from the German Rail- 
way organ that express and ordinary passenger compound 
locomotives give an economy of 15 per cent., whereas 
goqds compound engines give 17 to 18 per cent., and in 
some cases even 20 per cent is arrived at. Now let me 
draw your attention to what I believe are merits and de- 
merits in the two-cylinder and three-cylinder compound 
engines. 

n the two-cylinder compound we cannot get equal 
work done in each cylinder under all conditions without 
introducing objectionable complications in the engine’s 
valve gears. Therefore the two-cylinder engines, though 
much the simpler, must tend to run sideways; besides, 
we have very unequal strains put upon the frames and 
mechanism of such an engine. Now with three-cylinder 
engines this tendency of side running is completely 
obviated, as the forward tractive force 1s quite central ; 
but we have other objections in the three-cylinder—that 
is, much skidding of the high-pressure wheels in starting 
until the pressure gets up in the low-pressure cylinder, 
and then after the low-pressure cylinder comes into play 
undoubtedly we have disagreeable impulsations, dis- 
agreeable to passengers and detrimental to carriage 
couplings and draw-bars. These impulsations are of course 
not felt after considerable momentum is on the train. 

Now I would suggest, to overcome the aforesaid objec- 
tions, that we make four-cylinder engines on the tandem* 
type, or two inside cylinders and two outside ones, as 
shown in M. Mallet’s paper to the Institution of Mechani- 
cal Engineers, Proceedings 1879, Plate 41. I believe we 
ought to get 20 to 25 per cent. economy with such an 
engine. Of course, the extra mechanism would be a 
serious obstacle, and no doubt objectionable. 

I remain, Sir, yours very truly, 
Tuomas UrquHart. 
Borisoglebsk, October 30, 1885. 


To THE Epitor OF ENGINEERING. 

Srr,—My letter of the 30th inst. is now well on its way 
to London, and your issue of October 16 just arrived here 
to-day. 

I ie pleased to see your opinions, as expressed in your 
leading article of October 16, so completely concur with 
what I endeavoured to explain in my letter of October 18. 

The very lucid manner in which you put the question, 
and also explain it, cannot but clear many if not ali the 
points on the subject. That is, Is the 15 to 18 per cent. 
saving in fuel of sufficient value for any railway company 
to warrant the adoption of compound locomotives? Well, 
we canonly say, Yes, quite warrantable, when the com- 
pound locomotive in the first place proves without doubt 
that it can fulfil the same duties that an ordinary loco- 
motive can do or does, having the same adhesive 
weight, heating and grate surface, and diameter of wheels 
without incurring any extra expense per mile run in 
working and maintenance. 

In common with many of my professional brethren I 
beg to convey my sincere thanks to Messrs. Webb and 
Worsdell for their efforts in making so complete a de- 
parture from the ordinary routine of locomvutive con- 
struction. 

Finally, should it be proved (which I hope will not take 
place) that really there exists no benefit (IJ mean net 
benefit) from compound locomotives, even then the pro- 
fession at large will owe a tribute to these gentlemen for 
their efforts in demonstrating on a thorough practical 
scale the utility or inutility of compound locomotives. 

Yours very truly, 
THomas URQUHART. 
South Russia, Borisoglebsk, November 2, 1885. 


To THE EpiToR oF ENGINEERING. 

Str,—Having read with great interest the arguments 
raised for and against compound locomotives, and being 
greatly interested in that direction myself, with your kind 
permission I should like to say something in the matter. 

In reference to ‘‘ Brazilian,” I am sure he must be sur- 
prised at the contradictory replies given by the corre- 
spondents. 

It appears to me that there is a number of gentlemen 
who think Mr. Webb has stolen a *‘ march” on them, and 
they are now determined to be avenged by making moun- 
tains out of mole-hills; that is, by picking out any small 
defects in his engine and trying to make them really 
worse than they are, and by so doing are trying to make 
the general public believe that all systems for compound- 
ing steam in locomotives are failures. Mr. Webb de- 
serves great credit for having taken so great a stride in 
the right direction; by trying to utilise the expansive 
force of steam and utilising a certain amount of its power 
which heretofore was lost by allowing it to escape at too 
high a pressure. 

In reference to ‘‘ Argus,” I should hardly think that 
‘* Brazilian” wished for any sarcasm, or imputations 
against one particular compound locomotive, or any 
attacks made on the size of cranks, axles, bearings, parts 
of motion, &c., which do not pertain in any way to the 
request made by “‘ Brazilian,” or tothe compound system. 

here is no doubt but that ‘‘ Argus” is a thorough engi- 
neer, and also an excellent writer. As to Mr. Webb’s 
engine sometimes not starting on a grade or with a heavy 
train, it is quite clear enough why this occurs, for out of 
three engines there isa possibility for two of them to be 
on a dead centre at the same time, and the engine has then 
to be moved bodily forward by oneof thesmall high-pressure 
engines, before the low-pressure engine can exert its power. 
This could all be avoided by again using the coupling- 
rods, for it is doubtful whether the benefit derived, whic 








* The tandem plan only shown in Proceedings. 





is considerable, by doing away with the coupling-rods 
overcomes the disadvantage of the engine refusing to start 
now and again. 

And there is no doubt but that greater economy in fuel 
and water would have been obtained if Mr. Webb had 
arranged the cylinders of his engine in such a manner 
that the high-pressure cylinders could have exhausted 
their steam direct into the low-pressure cylinder without 
otherwise unnecessarily pti it; for to get the 
greatest beneficial result from steam when at a high 
pressure, it should be expanded as little as possible 
except in the cylinders. The sizes of the high and 
low-pressure cylinders can be determined by no other 
way than by the average working pressure of steam in 
the boiler ; say it to be 150 lb. per square inch absolute 
and the high-pressure cylinder to have an area of 100 in. 
and say the lever was notched up so that steam is cut 
off at half the stroke or 50 per cent., the pressure of the 
steam at the termination of the stroke would be 75 lb. 
absolute ; now, the only thing to determine is what size of 
low-pressure cylinder is required to expand this volume of 
steam to within 3 lb. or4 ib. of atmospheric pressure ; as 
a compound locomotive is limited to this point, it would 
be found that a low-pressure cylinder with 400 in. area 
with the same stroke as the high-pressure piston, and re- 
ceiving steam the full length of the stroke, would accom. 
plish this. But to make allowance for any condensation 
which might take place, say the area of the low-pressure 
piston was 350 in., and arrange for your high-pressure 
valve to cut off according to the amount of work to be 
done, the pistons of both engines to work simultaneously 
or nearly so, or in opposite directions, it would be found 
that the full expansive force of the steam could be fully 
utilised There should also be an atmospheric relief valve 
to communicate with all the cylinders, so that when the 
steam is shut off the engine would run with ease down 
grade. And as for speed, there is no reason why acom- 
pound locomotive should not run as fast as any einer, pro- 
vided the steam ports are made large enough and the 
valves set right. 

And as to ‘* Argus” stating that there would be as 
great economy in fuel by the present simple engine, [ 
cannot see how he can make it out, for it is a well-known 
fact that with the present arrangement of valve gear, it is 
impossible to admit steam and cut it off very early in the 
stroke, without wire-drawing it, or letting the exhaust 
escape too soon. Take the simple locomotive engines 
of the present day, any of them that are doing an average 
amount of work, and it will be found that the steam 
pressure when it escapes from the cylinders, on an 
average will exceed 50 lb. above the atmospheric pressure, 
whereas if this amount of now wasted energy was properly 
utilised, what a difference there would be in economy of 
fuel and water. Now, as to making a simple locomotive 
engine utilise the full expansive force of steam, let us take 
a look at the matter in a proper light, and see what it 
would be like; say, a cylinder 350 in. in area to get the 
same result as the ‘‘ compound” would give. The steam 
would have to be cut off at one-seventh of the stroke, and 
then he could not get the same result unless he arranged 
some means to retain the steam in the cylinder until the 
piston had completed its full stroke. I would also like to 
know where he wonld get his adhesive weight to resist 
such an engine from slipping or shaking itself to pieces ; 
for it is plainly to be seen that there would be a great 
variation in the effective power exerted on the crank at 
different periods of the stroke. Say a boiler pressure to be 
150 lb. absolute, the amount of effective force put on the 
crank whenon the centre, and for one-seventh of the stroke, 
would be 47,550 lb., and at or near the termination of the 
piston’s stroke there would be nothing, that is taking in 
slight back pressure, &c. What would an engine be like 
with two of these cylinders? With these facts before us 
I do not see where the advantages would be for an engine 
built in the manner ‘‘ Argus” speaks of, I should think he 
would require larger cranks and axle-boxes than those 
which he thinks are so made out of proportion on Mr. 
Webb’s engine. 

In reference to the engine which ‘‘ Argus” proposes 
with 18-in. diameter eylinders, with a special arrange- 
ment to cut off steam at half-stroke or thereabout, so as to 
allow the engine to start. It appears to me that ‘* Argus” 
has not had much practical experience in the handling of 
a locomotive when hauling a train up a heavy grade witha 
wet or greasy rail, or starting a heavy train from a station 
where the rail is mostly always sure to be greasy, orhe 
would not have proposed such a thing ; for there is no doubt 
but that he would experience as much trouble in starting his 
engine with a heavy train, as the engine driver’s experi- 
ence in starting one of Mr. Webb’s compounds, unless he 
built an engine with greater amount of adhesive weight ; 
and if ‘‘ Argus” wishes to investigate this, it is only neces- 
sary for him to put a locomotive with the dimensions of 
cylinders given on a greasy or damp rail, with a heavy 
passenger train coupled behind him, with his reversing 
lever fastened so that the steam is cut off somewhere 
about half-stroke, and he will find out by experience when 
he opens his throttle how the engine will dance and slip, 
but will do very little hauling. Now if ‘‘ Argus” could 
overcome these little difficulties, he would be wasting 
considerable steam, which could be further utilised by the 
compound system, for, with a boiler pressure of 1501b. 
absolute, the pressure of the steam would be 601b. above 
atmospheric pressure when exhausted from the cylinders, 
where, with a good compound engine, this would have 
been thoroughly utilised in work, besides taking in con- 
sideration that there would be greater equality in the 
power transmitted to the crank. 

** Argus” also says that he thinks he can see his way 
clear to design a better compound locomotive than those 
which are now built. I have no doubt but that he can, 
for if he, ‘‘ Brazilian,” or any other that is interested in 
the compound locomotive will take the trouble to look 
through the patents which have been taken out for com- 














Nov. 13, 1885.] 


ENGINEERING. 


479 _ 








pound locomotives, he and they will no doubt find far 
superior designs for compounding locomotives than those 
which are now in operation, and are lying there for want 
of capital to put them forward. 
I am, Sir, yours very truly, 
Henry Monk, 
Inventor of Compound Locomotive patented 
October 16, 1882, (Patent No. 4906.) 
Ribble Side, Preston. 
To THE EpITOR OF ENGINEERING. 

Sir,—I am obliged to you for publishing my last with 
explanations of the various points in my previous letter to 
which you had taken exception, and I cannot but express 
my satisfaction at finding that the apparent differences on 
our respective views of the question at issue are becoming 
rapidly lessened. There are, however, still two points in 
which that difference is sufficiently marked as to, I think. 
justify me in offering some further comment. The first is 
that you are of opinion that the grate area and heating 
surface on the one hand and the weight available for adhe- 
sion on the other, werenot sufficient justification for the in- 
crease of the power of the ‘* Precedents” by the simple ex- 
pedient of increasing the diameter of the cylinders by an 
inch, The second point is that you maintain that the 
‘* )readnought,” with a cylinder area the equivalent of two 
21! in. cylinders, the stroke being 24 in., is not of necessity 
a more powerful engine than the *‘ Gladstone” with 18} in. 
cylinders, the stroke being 26in. Now, Sir, it appears to 
me that if this latter argument is sound, the former one 
must be sound also, because Mr. Webb would not have 
been able to increase the power of the ‘* Precedent” by 
increasing the area of her pistons; and consequently the 
action of the locomotive superintendents of many of cur 
leading lines in recent years in increasing the cylinder 
volume of their engines in a much greater ratio than the in- 
crease of grate area and heating surface is false economy, 
and the success which they imagined they had achieved in 
so doing, a mere hallucination ; but on the other hand, if 
their success is real then a weighty argument is advanced 
against your view of the other question, ‘‘ Gladstone” versus 
“Dreadnought.” To take an example: The Midlandengine 
which ran at the Newark brake competition, and of which 
you give certain particulars, was a 6 ft. 8in. coupled engine 
with cylinders 17 in. by 24 in. built at Derby, and whose 
capabilities of course were well known to Mr. Johnson ; 
but in succeeding years that gentleman built a large 
number of 6 ft. 9 in. coupled engines with a single pair of 
leading wheels like those which ran at Newark, and with, 
to all intents and purposes, the same boiler, the difference 
being a slight reduction in the tube surface in the new 
engines; and while the weight available for adhesion in 
tLeoldengine, as given by you, is 26 tons 11 cwt., in the 
new engine it was 5 cwt. /css, and yet in spite of all this 
Mr. Johnson gave them cylinders 18 in. by 26 in., and 
with this result, that their success was so marked that he 
felt fully justified in going still further, and with 7 ft. 
coupled wheels, using the same firebox and grate, but 
a still further reduction in tube surface, and with 
a weight available for adhesion of 28 tons, he put in 
cylinders 19 in. by 26 in. These engines, though 
doing useful work, may not have altogether realised 
the anticipations of their designer, and for reasons which 
I have already indicated as probable, but the facts 
on which their design was based are so clear and un- 
mistakable, as to leave no doubt whatever of the sound- 
ness of the policy which produced the 6 ft. 9 in. engines 
with 18 in. by 26 in. cylinders, either on the score of boiler 
ee or adhesion, and I fail to see any reason why Mr. 

Vebb, with a weight available for adhesion of 23 tons, 
should not have gone in for 18 in. cylinders. I suppose 
in considering this question, cylinder area and the load on 
it is the basison which you start, the stroke not being a 
necessary factor, and you argue that Mr. Johnson’s 
engine with 26.5 tons on the coupled wheels and 18 in. 
pistons is a very different matter to Mr. Webb's engine 
with 23 tons on the coupled wheels and the same pistons 
and boiler pressure ; but what about Mr. Stirling’s single 
engines with 18 in. pistons and only 15 tons available for 
adhesion, or the Great Western 7-ft. inside cylinder, 
singles, designed by the late Mr. Armstrong many years 
ago, and which run the Great Western Railway narrow 
gauge expresses at the present day? they have 18in. 
pistons and only 14 tons on the driving wheels, and who 
will venture to say that either of those types are failures 
for lack of adhesion? Nobody ; both have proved them- 
selves thorougbly satisfactory machines, and I contend 
that if 14 tons is enough for an 18 in. piston 23 tons can- 
not be too little. However, I will have something more 
to say about single engines later on ; in the mean time, I 
think I can venture to conclude that your cbjection on 
that point is untenable. -Again, referring to the boiler 
power, the general theory is, that given a certain boiler, 
cylinder, and wheels, if the tractive force per pound of 
mean pressure is increased either by an increase of cy- 
linder volume, or a reduction in the diameter of the 
wheels, the power of the engine is increased inasmuch as 
with the same mean pressure more work will be done, or, 
on the other hand, its economy is increased because the 
same work is done with a smaller mean pressure, and 
consequently reduced consumption of steam. 

Mr. Webb was of this opinion in 1874, for in designing 
two types for working Crewe-London, and Crewe-Carlisle 
respectively, he used the same boiler and cylinders, but 
6 ft. Gin. wheels for the easier and 5 ft. 6 in. wheels for 
harder section, the tractive force being 88 and 105 re- 
spectively. Now if your argument, that for a given boiler 
and grate there is only one suitable proportion of cylinder 
is sound, and that the question of tractive force has nothing 
to do with the power of the engine, it would appear that 
one of Mr. Webb’s types was radically wrong, inasmuch 
as the boiler would have to generate steam enough to fill 
the cylinders up to point of cut-off many more times per 





mile in the ‘‘ Precursor” than in the “‘ Precedent.” In 
the description of the former engine given by you it is 
stated that she burnt 33.2 1b. per mile hauling train of 
141 tons average. Mr. Webb told the Institution of 
Mechanical Engineers that the work done by the ‘‘ Ex- 
periment” during her year’s trial, had required 34.6 lb. 
per mile when done by the “ Precedents,” and as you 
stated on May 1 of this year that the everage train be- 
tween Crewe and London was 150 tons, it would appear 
that the *‘ Precursor” did harder work than the ‘‘ Prece- 
dent” for less fucl, exactly the same experience as Mr. 
Johnson ; the one gentleman increasing his tractive force 
by reducing the diameter of the wheels, the other by in- 
creasing the cylinder volume, each retaining the same 
boiler, and both obtaining good results ; but as the “‘ Pre- 
cursor” class were discontinued in 1879, while Mr. John- 
son went on to large cylinders, it would appear that the 
very small wheels, per se, for express tratfic, were not 
altogether a success, and the proper course was an increase 
of the ‘‘ Precedent’s” piston area, other things remaining 
the same; and this is not arguing after the event. As lL 
said in my last, the experience gained up to 1878 was amply 
sufficient to justify Mr. Webb in using 18 in. cylinders for 
his standard express engine. Now, Sir, in dealing thus 
at length on this aspect of the matter I trust you will 
accept my assurances that it is not done in any captious 
spirit, or desire to have the last word, but as your two able 
articles on the subject certainly indicated a certain measure 
of approval of Mr. Webb’s arrangement, I am anxious that 
that approval should be justified, and the first step is to 
show that in his case the preamble of your argument is 
proved, namely, that the size and weight of his engines 
had reached the desirable limit. I say they had not, by 
a considerable margin, and you say you never urged this 
point, so we are freely agreed that Mr. Webb took the 
step of introducing compound engines, not from necessity 
but from choice; and as it has turned out a failure, he is 
so much the more to blame. Referring to the power de- 
veloped by the ‘‘ Gladstone,” I make no guesses as to the 
time she could maintain 1089 horse-power, nor as to the 
possible or probable effects of an attempt to maintain 
that power for any stated period ; I simply say, on the 
authority of the contemporary I quoted, that she actually 
did develop so much. It may have been as you say, and 
as ‘ H. E. W.” infers, that it was a spurt.‘ I can only say 
that it speaks volumes for an engine of 38 tons weight, 
and standing on a rigid wheel base of 15 ft. 7 in., that she 
should be able to make such a spurt under such condi- 
tions. You object to my comparing the powers of the 
‘* Gladstone” and ‘* Dreadnought” on the basis of their 
respective tractive powers per pound of mean pressure, 
and suggest a very extreme case in support of your 
opinion ; but I look at the matter from this point of 
view, that the expression tractive force is an elimi- 
nation of the three differences in area of piston, length 
of stroke, and number of revolutions per mile. We 
see the ‘* Dreadnought” has the equivalent of 21.2 in. 
cylinders against the ‘‘Gladstone’s ” 18.25 in. She has 
24 in. stroke as against 26 in., and she makes about 32 re- 
volutions more per mile, and all these variations are 
summed -up in the relative tractive forces of 144 and 
112; and I maintain that if the ‘‘ Dreadnought” 
were so loaded that the mean pressure necessary to 
run at a certain speed was the same as in the ‘‘ Glad- 
stone” to run at the same speed, the horse-power 
developed would be in the relative proportions of 
144 to 112, and as the ‘‘ Gladstone” has been shown to 
have exerted nearly 1100 horse-power on a spurt, so the 
** Dreadnought” also should, on a spurt, exert 1414, and 
taking the 10 per cent. gain for compounding, makes 
1550; but as the ‘‘ Dreadnought’s” boiler pressure is 25 
per cent. higher than the ‘‘ Gladstone’s,” she should main- 
tain the same mean pressure with a much earlier cut-off. 
Now, Sir, in estimating the bviler suitable for certain 
cylinders, do you lay the greater stress on grate area, fire- 
box, or tube Lectin surface? Take an example. You 
know, of course, the 6ft. 6in. coupled bogies on the 
Chatham and Dover line. They have 174in. cylinders 
and 26 in. stroke, 16.3 ft. of grate, 107 ft. of firebox heat- 
ing surface, 962 ft. of tube surface, and a weight available 
for adhesion of 26 5 tons. Arguing on the basis of your 
notes to my last letter, these engines should be of very 
little account as having too little heating surface and too 
little weight available for adhesion as compared with the 
cylinder volume, but as an actual fact they are very good 
engines, running heavy trains from Herne Hill to Dover 
over a very severe road at a speed of 46 miles per hour. 
If the ability of the boilers of these engines to generate 
sufficient steam for the work required depends on_ grate 
area, it is very evident that the grate area of the ‘‘ Prece- 
dent” is good for much larger cylinders than she has now. 
If, on the other hand, it depends on firebox heating sur- 
face, how much superior to the ‘‘ Gladstone” the ‘‘ Dread- 
nought” must be, seeing that this dimension is 112 and 
159 in the two engines respectively, and ‘therefore how 
much greater is her ability to keep up steam with a late 
cut-off? Of course I fully coincide with your correspon- 
dent that the diagram showing the 1087 horse-power is a 
** fancy” one, valuable perhaps chiefly as a curicsity, but 
taking it as a basis, I think I can claim to have shown that 
with her greater cylinders and 40 per cent. increase of 
firebox heating surface, her 175 1b. boiler pressure, and 
her compound cylinders, my estimate of 1000 horse-power 
as a reasonable expectation is not an unfair one. After 
all, the question is, as your correspondent aptly puts it, 
what is the ‘* power given out at the tender drawbar ?” 
and as we have seen that these enormous and costly en- 
gines are not to be trusted with the traffic over Shap Fell, 
work requiring only half my estimate of her power, it is 
clear that the ratio of effective to indicated horse-power is 
very small indeed ; as to doing the work the ‘‘ Gladstone” 
does, that is quite out of the question altogether, at any 
consumption, and ‘“‘ H, E. W.” may rest assured that me- 








chanical fitness notwithstanding, the power is absorbed by 
the engine. I may mention that in saying all the Brigh- 
ton engines I meant literally the whole stock, and also 
that Mr. Webb’s prognostications of the 600 miles run 
without opening the smokebox were not fulfilled, and 
again that the loadon that run London to Carlisle was 
only 207 tons gross, so that on all counts the ‘‘ Dread- 
nought” compares very unfavourably with Mr. Stroudley’s 
engine. 

am pleased to see that Mr. Ennor has returned to 
the charge, and on such different lines, for his letter 
shows that he is under one or two little misapprehensions 
which were no doubt the reason for his vigorous denun- 
ciation of my criticism on Mr. Webb’s doings, and it can- 
not but be a source of pleasure to me to have to meet 
argument rather than vituperation. While adwitting 
that the measure of the power of a compound engine 
is the low-pressure cylinder, hz appears to have forgotten 
that by compounding you considerably reduce the pos- 
sible range of expansion. For example, suppose we 
have a 24-in. cylinder, and although we work with 
a cut-off at one-sixth of the stroke, our expansion gear 
will admit of the cut-off being as late as half-stroke; if 
we decide to compound our engine, by arranging a new 
cylinder tandem-fashion behind the original one, we have 
a considerable choice of cylinder ratios. Suppose we use 
one of 17in., that is in round numbers one-half the low- 
pressure one, we see that to use as much steam as when 
cutting off at half-stroke in the original cylinder we must 
carry steam the whole stroke in the new cylinder, and to 
expand the steam six times cut off at one-third the 
high-pressure cylinder. Again, suppose we use a 12-in. 
high-pressure cylinder, we see that is one-fourth of the 
capacity of the low pressure, and therefore to secure a 
total expansion of six we must cut off at two-thirds of the 
stroke in it, but if we carried the steam the whole stroke 
we still get an expansion of four times. Now in consider- 
ing the application of this principle to the small engine 
compounded by Mr. Webb in 1878, we see that originally 
she had 15#in. cylinders, and I assumed the cut-off in full 
gear as 75 per cent. as about a usual thing; well, when 
compounded by lining up one cylinder to 93 in., she had 
left one cylinder representing the new power of the 
engine, 15fin., equal to two 1liin., but whereas, under 
the old arrangement, she could carry the steam for 
75 per cent. of the stroke, under the new one the case is 
different, for the relative volume of high to low-pressure 
cylinders is as 1: 2.8, and therefore, when in full gear, 
the total expansion is about 3.72 times, equal to a cut-off 
in the single 15} in. cylinder or two 11} in. cylinders at 
27 per cent. of the stroke, Mr. Ennor will no doubt see 
that Mr. Webb, in this case, absolutely reduced the 
nominal power of his engine one-half, irrespective of the 
limitation in the range of expansion ; but had he kept 
one 15fin. cylinder for a high pressure and put in one 
22} in., that is double the area for a low, and leaving the 
valve gear as before, the equivalent cut-off in full gear 
would now be at 37.5 per cent., and in making a compari- 
son between the simple and compound engine, of course 
the possible limit of expansion must be considered, and I 
think if Mr. Ennor will compare the two systems in the 
case under consideration he will find that the total power 
developed by the two cylinders together, up to the maxi- 
mum point of equivalent cut-off in the compound engine, 
will be just the same as in the simple engine at the same 
point of cut-off. For my part I consider that the behaviour 
of that little engine was as incontestable a proof of the 
suitability of the Mallet system of compounding a locomo- 
tive as could possibly have been adduced, but as I have 
before shown Mr. Webb argued somewhat on the same 
principle as Mr. Ennor has done, consequently he did not 
understand the lessons taught by this engine, in fact did not 
understand what he had done himself, and so of course when 
he started to carry out the principle on a large scale, he 
made a glorious mess of it, to the profound satisfaction of 
the North-Western’s competitors. Mr. Ennor is per- 
fectly correct in his assumption that if the power required 
is such as to demand a high mean pressure, the boiler 
pressure will have to be raised to compensate for the 
limited range of expansion ; for example, the mean pres- 
sure with a boiler pressure of 175 lb. cut off at 37.5 per 
cent. is about the same as 1401b. cut off at 75 per cent. 
Suppose the *‘ Experiment” had been made with a 24 in. 
low-pressure cylinder, and two 12 in. high-pressure ones, 
cutting off in full gear at 75 per cent. of the stroke, the 
equivalent cut-off in the simple engine with two 17 in. 
cylinders would be 374 per cent., but if her boiler pres- 
sure had been 175 lb. as in the ‘‘ Dreadnought” the mean 
pressure in the cylinders of the two systems when run- 
ning in full gear would theoretically be the same, but 
if a boiler pressure of 175 lb. is not admissible then 
larger high-pressure cylinders to secure a later equivalent 
cut-off become necessary ; in any case, in the hands of a 
man thoroughly conversant with the peculiarities of the 
system, it possesses a greater degree of flexibility than 
would appear at first sight. With regard to Mr. Ennor’s 
suggestion to couple up the two engines, I must remind 
him that their perfect independence is the one essential 
feature of Mr. Webb’s design, and therefore it is quite in- 
admissible; and as to the other matters, the drivers 
already have too much to draw their attention from the 
road, and to introduce more gauges would only make 
matters worse, unless, indeed, he proposes to carry a third 
man on the engine, one who has gone through a course at 
Owens College preferred, which would be economy ofa 
high order. 

eferring to the letter of “‘ Inquirer,” I hope the slight 
asperity discernible in it is not due to his failure to obtain 
a prompt reply to certain questions which he propounded 
tome. Iassure him that it was neither from disrespect 
nor from a desire to shirk discussion, that I have neglected 
his communication so far, but simply that the subject- 
matter of your articles had a prior claim on my attention, 
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I think Iam now at liberty, so if he will kindly wait until 
next week, I have no doubt I shall then, with your per- 
mission, Sir, be able to explain to him why I prefer the 
Worsdell to the Webb system of compounding a locomo- 
tive. In the mean time 
I am yours very truly, 
ARGUS, 

[There are a few points in ‘* Argus’s” letter which require 
some comments from us. Our correspondent advises the 
enlargement of the cylinders of the ‘‘ Precedent” class on 
the ground of the success attendant on Mr. Johnson’s 
practice on the Midland Railway. But unfortunately for 
this argument the proportion of cylinder power to boiler 
power which the ‘Precedents’ now possess, almost 
exactly agrees with ‘the proportion which exists in the 
case of the Midland locomotives with 18 in. by 26 in. cy- 
linders, which ‘* Argus” “states are Mr. Johnson’s most 
successful engines, while if the ‘‘ Precedents” were fitted 
with 18 in. cylinders the proportion of their cylinder power 
to boiler power would be actually greater than in the case 
of the Midland engines with 19 in. by 26 in. cylinders, a | 
class which ‘‘ Argus” himself regards as ‘ over-cylin- | 
dered,” if we may coin such aterm. In connection with this | 
point also it is worth noticing that in the ‘‘ Gladstone” the 
proportion of cylinder power to boiler power is less than in 
the ‘* Precedents” with their present cylinders. ‘‘ Argus’s” 
assertion in the last sentence of the first paragraph of 
his letter as to increase of cylinder power producing an | 
increase of economy, ‘‘ because the same work is done 
with a smaller steam pressure,” we must confess we do 
not understand. As regards the ‘‘ Precursor” type, the 
fact of its having been abandoned on the London and 
North-Western Railway may be regarded as a proof that 
notwithstanding its greater cylinder power in proportion 
to its boiler power, it could not effectively compete with | 
the ‘‘ Precedent” class. As to the powers which “ Argus” | 
still seems to think the “Gladstone” can—and the | 
‘* Dreadnought” ought to—exert, we merely ask him to | 
calculate what the boilers of these engines would have to | 
do to supply steam for the horse-powers stated.—Ep. E.] 








To THE EpITor OF ENGINEERING. 

S1tr,—The discussion going on in your valuable paper 
about compound locomotives has shown, at least I believe, | 
that the compounding of a locomotive will be desirable | 
and advantageous if it can be done without impairing the | 
good qualities of the ordinary engine and without raising 
the first cost. 

As afurther step towards the solution of this problem 
the following research may prove perhaps of some service. 
It has been worked out by the locomotive department of 
Mr. F. Schichau, at Elbing, to meet the requirements of the 
German State Railway direction. The railway direction 
specifies that, firstly, the work must be divided equally 
between the two cylinders, that the starting must be 
performed without any difficulty whatever, all extra 
gear must be avoided, any apparatus to aid starting 
must work automatically, and the driver must work. 
the compound locomotive without any extra manipu- 
lation in exactly the same manner as an ordinary 
engine. Steam reducing valves for the large cylinder 
may be used, but such valves must not only be able 
to reduce the pressure to ordinary receiver pressure 
but after once closing they must remain closed even 
if the pressure in the receiver falls below half an atmo- 
sphere. 

Now let us see how these conditions can be met, and 
bear in mind the fact that a locomotive in opposition to 
almost all other kinds of engines has to exert on the first 
moment of starting the greatest force, and that the power 
afterwards, when the train is in motion, may decrease, 
whereas in all other engines the force required for start- 
ing is small and gradually develops itself to full power. 
Here lies the root of the first difficulty, and to show this 
clearer we must look, by aid of the diagram annexed, 
on the conditions of starting and subsequent working of a 
compound locomotive. 

When opening the starting valve of a compound loco- 
motive, not fitted with a special starting gear, the steam 
from the boiler can only enter the small cylinder, and the 
starting of the engine is therefore identical to that of an 
engine with only one cylinder. 

On reference to Fig. 1it will be seen at which positions 
of the crank starting is at all possible. This figure is con- 
structed in the following manner: & h represents the 
stroke, a } the connecting-rod, and the circle described 
with a radius a c on the centre c! represents the crank-pin 
circle. Initial steam pressure is assumed at 125 lb. 
(84 atm.), and the distribution of steam is laid off on kh. 
The curve 1, 2,3,---10 is produced by connecting a 
series of points obtained in the following manner: The 
pressure acting upon the piston is resolved in the two 
directions a) and kh, and the resulting force a ¢ in the 
directions a f and fc, that is vertical and parallel to the 
respective crank positions. The tangential force af is 
further laid off as a continuation of the crank. 
this method of obtaining points be repeated for a suffi- 
cient number of positions of crank, the requisite number 
of points are produced for drawing the curve 1, 2, 3, - - - 
10. This curve does not consequently represent the tan- 
gential forces at work while the engine is running, but 
only those which occur at the moment the starting valve 
is being opened. 

At the crank positions 1 and 6 the tangential force is 
-—9- because the direction of the crank and the connect- 
ing rod fall into one straight line, at the positions 3, 4 and 
8, 9 the force is also equal to —OQ- because in these posi- 
tions the slide valve is closed and no steam can enter the 
cylinders. In the positions 4 and 6 and 9 and 1, the 
tangential force is negative owing to the lead. 

It is therefore clear that in most positions of the crank 
a compound locomotive cannot be started under the con- 








ditions so far investigated ; an engine of this type would 
therefore be useless for service. 

For this reason arrangements have been provided by 
means of which steam can also be admitted to the larger 
or low-pressure cylinder. The simplest way to do this is to 
connect the receiver by a pipe with the boiler; and to 


avoid complication of the driver’s gear, it is advisable | 


to place into this pipe a reducing valve, which acts auto- 


matically in such a fashion that it opens when the start- | 
ing valve is opened, admits steam to the receiver of a | 


pressure not exceeding that required, and then at once 
closes, not to open again during the run, even if the pres- 
sure in the receiver should fall below that to which the 
reducing valve is set. 

For the purpose of constructing our diagram, we will 
assume that the steam pressure in the receiver is such, 
that the total pressure upon the large piston is equal to 
the total pressure upon the small piston, having taken 
the initial pressure for the small cylinder to be 125 lb., 
that for the large will, with a cylinder proportion of 


1 to 2.3 be =? — 54.3 1b, 


2.3 
The curve referring to the steam pressures in the small 
cylinder can be reproduced from Fig. 1, and is shown 










dotted in Fig. 2. Upon the reverse side of the piston we 
have, however, to consider a receiver pressure of 54.3 1b. 
The curve for this is to be drawn in the manner already 
described, and is also shown in dotted lines in this dia- 
gram. 

The following points require attention in drawing this 
curve. During the outstroke of the piston from point & 
to 86.5 per cent. of the stroke, the exhaust is open to 
the front side of the piston, which is therefore in com- 


munication with the receiver, and the pressure in the | 


latter causes a back pressure on the piston. Between 
86.5 and 91 per cent. communication with the receiver 
is closed; at 91 per cent. the exhaust commences to 
open at the back end of the piston, and the steam in 
the receiver helps to drive the piston until the latter 
has arrived at the end of the stroke. During the re- 
turn stroke the exhaust is open between points A and 90}, 
the pressure in the receiver causing back pressure. Be- 
tween 904 and 94 the exhaust is closed, and between ‘4 
and k the front side of the piston communicates with the 


receiver, hence the steam in the receiver drives the piston. | 


To make the matter clearer, three spaces are inclosed 
by concentric circles in Fig. 2. The outer one of these 
spaces represents the front end of the piston, the inter- 


mediate one represents the receiver, the inner the back | 


end of piston. The steam distribution is transferred upon 


these circles, showing at a glance which side of the piston | 


communicates with the receiver at any part of the stroke. 

Since we have assumed that the total pressure upon the 
large and small pistons is the same, the curve for the 
large piston can be directly transferred from Fig.1. To 
enable us now to combine the tangential forces acting 
upon the cranks of the two cylinders, we have to turn the 





Fig.3 . 


: —. 
crank and curve referring to the large cylinder until in 
| the drawing the two cranks, that is the points uv and » 

| fall together. . 

The curve referring to the crank of the large cylinder 
is represented in dashes ----; by combining the two we 
get the curve shown in full black lines, representing the 
initial pressures on both cranks in reference to the high- 
| pressure cylinder. 

Fig. 2 shows that in consequence of admitting steam of 
reduced pressure into the receiver a considerable improve- 
ment has been attained in reference to the tangential 
forces on the cranks, still there remain some positions of 
the crank in which the engine will not start. The most 
unfavourable position is that in which the slide valye 
| has shut off steam to the small cylinder, since jn 
| consequence of the back pressure caused by the steam 
|in the receiver, the tangential force may be reduced 

to —0— in fact it can even be negative. To overcome 
this difficulty Mr. V. Borries has placed upon the centre 
of the small cylinder a valve which connects this cylinder 
| with the receiver in such a manner that steam can re-enter 
the cylinder from the receiver. A curve showing that 
effect of this is drawn in the manner previously described 
in Fig. 3, and from this it will be seen that this obviates 
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the difficulty, and there is no position of the cranks in 
which the engine should not start, nevertheless there is 
an unfavourable distribution of tangential force at that 
position of the crank in which the large cylinder is dis- 
connected from the receiver, and the steam pressure in 
the receiver produces a back pressure in the small cy- 
linder. . 

This last difficulty can be obviated by disconnecting 
the small cylinder from the receiver at the moment of 
starting, and with this arrangement the conditions of 
starting a compound locomotive are identical to those 
of starting an ordinary high-pressure locomotive. _ 

The compound locomotives of recent construction by 
Mr. Schichau are fitted with an automatic slide valve 
which perfectly accomplishes this end. With this arrange- 
ment, the engine starts exactly like an nF high- 
pressure locomotive, but is immediately changed auto- 
matically to a compound, while the driver has only to 
open the usual starting valve. The resulting curve as 
combined of Fig. 1 and the curve for the large cylinder, 
is shown in Fig. 4. 

Tam, Sir, yours truly, 
R. A, ZIESE, 
October 24 


mes ~y 1885. 
November 5 


St. Petersburg 


Tue Uniren States Navy.—The Atlanta, one of the new 
cruisers, has been receiving her engines, and will be ready 
for her trial trip in about two months. The Boston is 
having her engines put in at Chester. The Chicago is 
still on the stocks at Chester. 
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THE ROBEY SEMI-PORTABLE ENGINE. | 


The engine, as will be seen, is erected on a massive cast- 


On Recent Adaptations of the Robey Semi-Portable Engine.” | fixed, together with one of the drum-shaft bearings, and 
By Mr. Joun Ricwanneow, of Lincoln | the brackets for carrying the brake-straps and levers. The 

y “ir. . ania, 2 : | whole of the strains due to the working of the machinery 
Portable Engine.—On the occasion of the summer meet- | are contained within the baseplate, and are brought, as 


ing of the Institution at Penzance in 1873 (Proceedings, | they should be, near to the position of greatest stability, 


page 167) the author had the pleasure of reading a paper | namely, the ground line ; while the boiler is set free from | 


on the application of portable engines for mining pur- | all mechanical strain, and is left to its legitimate purpose 


a number of engines of Messrs. Robey’s manufac- | 


of making steam. The great advantage for stationary 


e8, 5 resi - ‘ 
in being then successfully at work in Cornwall and else. | purposes which is possessed by this semi-portable form of 
where. The subject attracted considerable attention | engine, in comparison with the portable engine type, will 


among the Cornish miners and engineers, and the use of 
such engines for mining work has since then rapidly ex- 
tended, and their horse-power considerably increased. 





| iron foundation plate, in which all the working parts are | 


| quires no fitting ; it possesses great strength with small 
weight and space ; it is cheap in transport ; it requires 
little expense in foundation, and can quickly and there- 
fore cheaply be fixed and put to work ; and it is so simple 
in construction and in use, that unskilled labour can 
soon be taught to manage it. 

Lighter Engine.—Notwithstanding these advantages, 
however, there are parts of the world difficult of access, 
where mining engines are needed, and where the require- 
ments are such as to call for still further modifications. 
For example, when an engine has to be transported over 


| several hundred miles of country, or desert, without the 


| at once be seen by comparing engines of the two designs | 


and of the same size and power, as shown in Figs, 1 
and 2, 
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Up to that time these engines had seldom been made over 
25 horse-power nominal ; but within two years of that 
date a number of them were in use having a pair of 
cylinders 16 in. in diameter and 24 in. stroke, develop- 
ing easily 150 horse-power, and constructed as represented 
in the accompanying engraving, Fig. 1. 

Semi-Portable Engine.—It was while engaged in the 


construction of these large semi-portable engines with | 


their powerful gear that the author conceived the idea of 
making that radical change in their construction, which 
resulted in what is now so well known as the Robey semi- 


portable engine, ef which the first designed and made was | 
that represented in Fig. 2. All the main features of this | 
first engine have since been adhered to, while sundry im- | 


haan in detail have been introduced from time to 
ime, 





* Paper read before the Institution of Mechanical Engi- | 


neers at Lincoln. 






| Sinking Engine.—One of the first engines made of this 
size was used for the sinking of the Florence shaft ata 
colliery belonging to the Duke of Sutherland, near Trent- 
ham, Staffordshire. The shaft is 124 ft. in diameter, and 
was sunk by this engine to a depth of 530 yards at an 
| average rate of eight yards per week. After bottoming 
the pit, the engine was put to draw coal from a depth of 
340 yards, drawing on an average 170 tons in every shift 
of eight hours, or 510 tons per day of twenty-four hours ; 
and it continued to do this work until the erection of the 
permanent winding engine, when this sinking engine, de- 
prived of its winding gear, was used as a permanent 
engine to drive the saw-mill machinery and fitting shop. 
Since that time some hundreds of similar engines have 
been put to work in various parts of the world. Thegreat 
| success attending their use, coupled with their many 
other qualifications, have largely recommended them for 
export, especially to those foreign countries where skilled 
| labour is scarce. The engine being self-contained re- 





facilities of a railway, every pound in weight saved is of 
much importance, since instances occur where the cost 
of transport to its destination, exceeds the original cost of 
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the machinery. In such casesif any kind of building 
material has also to be similarly transported, it becomes 
a matter of equal importance to dispense altogether with 
auxiliary foundations. 

To meet these conditions the engine shown in Fig. 3 
has been specially designed. Here wrought iron and steel 
have been substituted for cast iron as far as practicable, 
with the result of a large saving in deadweight, and 
consequent saving in cost of transport. An engine of 100 
horse-power actual, with its boiler and winding gear and 
foundations complete, has a total weight of only 27} tons; 
and one of 65 horse-power actual, with its similar acces- 
sories, weighs only 164 tons. The wrought-iron tank 
foundation is so made that it is readily taken to pieces, 
being divisible into three parts, B, C, D. The boiler A 
is also easily disconnected at the smokebox E. Thus with 
the drum F there are six comparatively small packages 








to deal with, of which the total cubic measurement for 
shipment is much less than of the machine as a whole. 

In Figs. 7 to 10 are shown these separate parts when 
packed for transport, and contain within them all the 
finished parts of the engine, tools, waste, and in 
fact any other goods, until the deadweight equals the 
cubic measurement for shipment. It will be seen that 
the weight of the packing cases ordinarily used is saved 
while the tank foundations used instead, being of strong 
boiler-plate, effectually preserve the parts from injury 
throughout a rough journey. 

On arrival at their destination, all that is necessary is to 
level a piece of ground, place the case (Fig. 7) upon it, un- 
pack and attach the other cases, which can only fit into 
their proper places ; and in a few hours the whole machi- 
nery can : put together and set towork. Waste material 
drawn from the shaft can be piled up around the engine 
foundation, thus holding the engine more firmly in posi- 
tion as the work proceeds. It is unnecessary to observe 
that the advantage of this arrangement is very consider- 
able where building material and skilled labour can only 
be had at a great cost. 

While this class of engine was originally designed as a 
mining engine, it is also highly suitable for many other 
purposes ; and since the date of its production several 
thousands have been used for industrial purposes, 
Engines with some of the main features common to this 
had indeed been made previous toitsintroduction, and afew 
stationary engines had been made with the boiler placed 
over them as in locomotives. Nevertheless the general 
introduction of this class of stationary motor as a com- 
pact self-contained engine and boiler, may be said to date 
from its production by the author’s firm in 1874. 

Compound Engine. — One of the latest improvements 
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has been compounding the engine ; to which mode of con- 
struction it readily lends itself, having a boiler that can 
be easily made to carry the high pressure necessary to 
render compounding economical. Phe diagrams Figs, 11 
and 12 are from an engine of 40 horse-power nominal, not 
only compounded, but also fitted with a condenser built for 
pumping purposes. Owing to the position in which this 
particular engine had to be placed, it was impracticable 
to put the condenser behind and work the air pump as 
usual by a prolongation of the low-pressure piston-rod ; 
hence it was placed at the side. So small is the consump- 
tion of steam in an engine of this class, that its boiler of 
ordinary size was found quite ample to supply steam with 
only the natural draught of the aimee. 

From indicator diagrams taken from one of these com- 
pound engines, the work done being equal to 90 horse- 
power, with a boiler pressure of 120 lb. expanded twenty- 
one times down to 124 lb. below the atmosphere, the 
consumption of steam was shown to be less than 18 lb. per 
horse-power per hour, a duty probably never before at- 
tained in an engine of the semi-portable type, and rarely 
exceeded in the best and largest class of marine or sta- 
tionary engines, 

Governing.—In an engine used for pumping, any elabo- 
rate form of expansion gear would be out of place. The 
load is really the governor, and the expansion valves are 
better fixed by hand at the most economical point, and so 
left, the engine being merely provided with an ordinary 
governor and throttle-valve, to prevent the engine from 
running away in case of the water failing or of any other 
accidental circumstance. 

When, however, the speed has to be maintained with 
varying loads, the engine is fitted with automatic expan- 
sion gear controlled by the governor. Experiments show 
that the load can then be varied from 21 horse-power to 
42 horse-power, with a difference in speed of only three 
revolutions per minute, or only 2 per cent. For electric 
lighting this engine is admirably suited, and has been 
employed with great success, being fitted with an electric 
speed regulator, instead of the ordinary centrifugal 
governor. As this regulator will be fully described in 
Mr. Nevile’s paper on private installations of electric 
lighting, see page 189 ante, it is unnecessary here to 
mention it further, excepting to call attention to one 
of its incidental advantages, particularly in connection 
with compound engines, in which any wide variation in 
the duty results in loss. Thus a compound engine may 
be a very economical motor when developing say 50 
horse-power at 150 revolutions per minute, while it 
would be exceedingly wasteful if called upon to give out 
only 5 horse-power at the same speed. But if the 
speed can be reduced in proportion to the load, bringing 
it down to 15 revolutions per minute, the pressure and 
distribution of steam would remain the same, and each 
stroke of the engine would be delivered with the same 
economy as when developing the higher power, with the 
further good result of saving nine-tenths of the friction. 
The electric regulator enables this desirable result to be 
obtained. 








PNEUMATIC TELEGRAPHS. 


On the Development of the Pneumatic System as Applied to 
Telegraph Purposes.* 
By J. W. Wi.ttmor. 

Ir is probably not generally known by what means tele- 
raphic messages are collected from the branch offices in 
arge towns and conveyed to the central office for trans- 

mission by wire. 

This service is performed by means of pneumatic tubes 
through which “ carriers,” containing the actual written 
messages, are propelled in one direction by compressed air 
and in the opposite direction by rarefaction of the air in 
the tube. 

The system was first introduced by Mr. L. Clark in 1854, 
who employed vacuum, drawing the carriers in one direc- 
tion only. The first tube which came into operation was 
laid for the Electric Telegraph Company between their 
office in Lothbury and their branch office at the Stock 
Exchange. This tube was in continuous use for over 
twenty years, and from a piece which I have here it will 
be seen that, beyond the inner surface being polished, the 
pipe is very little the worse for the service it has seen. 

About the year 1866, Mr. C. F. Varley — com- 
pressed air for propelling the carriers in the opposite 
direction from that in which they weré drawn by vacuum, 
and very ingenious valves were at that time designed by 
him for effecting the necessary changes in the direction of 
the flow of air through the tube. 

With each of the foregoing systems it was necessary 
after the transmission of a carrier to restore the pressure 
in the tube to the normal atmospheric pressure before 
another carrier could be despatched. This caused con- 
siderable delay and loss of engine power. 

In 1870 the author designed the double-sluice valve, 
which is now in general use, and by means of which 
carriers can be despatched continuously without stopping 
the flow of air in the tube. The annexed engravings ex- 
plain how this is accomplished, the principle being that 
the upper sluice shall be closed before the lower one is 
opened and vice versa. 

The employment of pneumatic tubes in London has 
been continually increasing until the system, which in 
1854 was represented by one 6 horse-power engine work- 
ing a single tube a few yards in length, at the present time 
comprises four 50 horse-power engines (each indicating 
130 horse-power) and 49 tubes, the aggregate length of 
which exceeds 27 miles. These figures are exclusive of 
over a mile in short lengths of house tubes, also worked 
by the engines, as well as of over a dozen hand-worked 
tubes in various metropolitan offices, 

The use of pneumatic tubes, however, has not been 
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restricted to London alone. Each town, as it has became 
telegraphically important, has been provided with a pneu- 
matic system. A list is appended giving particulars of 
engines and tubes at present in use at the various im- 
portant cities and towns of the United Kingdom. From 
this it will be seen that there are in London and the 
provinces 112 tubes having a total length of over 39 miles, 
and requiring 14 engines having a total of 364 (nominal) 
horse-power to work them. 

To these should be added, in order to fairly represent 
the pneumatic system, 95 shorter hand-worked tubes 
fitted at various less important places. 

With the air pressure employed—10 lb. pressure and 
8 lb. vacuum—an approximate speed of one mile in 
70 seconds is attained in tubes not exceeding a mile in 
length. The speed varies inversely as the square of the 
length of the tube. 

he pipes generally employed are of lead, having an 
internal diameter of 2}in. These pipes are pions Bw 
drawn, and are joined together by means of a plumber’s 
joint made upon a heated steel mandrel which is drawn 
out by means of a chain after the joint has been made. 
The lead tubes are protected by being laid in ordinary 
cast-iron socket and spigot pipes. 

In view of the anticipated increase in the number of 
messages from the introduction of the sixpenny telegram 
tariff, considerable extension of the existing pneumatic 
system has been made at several places, more especially 
at Liverpool. At that place six new tubes have been 
laid and three 30 horse-power beam engines (each indicat- 
ing up to 90 horse-power) have been erected. Of these 
engines two are kept working and one as spare. They 
were designed and constructed under the personal super- 
vision of the author, and were made by Messrs. Easton 
and Anderson, of Whitehall-place, London, and Erith, 
Kent. The following is a detailed description of their 
general arrangement. 

The machinery consists of three engines, each working 


























two pneumatic pumps, any two engines being capable of 
doing the full amount of work required. The third engine 
is kept in reserve. Steam is supplied from two multitu- 
bular Cornish boilers, one boiler being sufficient to work 
at one time. The engines are high-pressure condensing 
beam engines, and are completely self-contained on one 
continuous cast-iron bedplate. The beam, which is cast- 
iron, is supported by two A frames of box section bolted 
on to the bedplate. These also carry the entablature 
round the beam, The bedplate itself is bolted down to 
brick piers. 

Placed under each extreme end of the beam, and con- 
nected to the air and vacuum mains, is a double-acting 
air pump of 2ft. diameter and 3 ft. llin. stroke. At 
top and bottom of each pump on one side is a nest of 
valves, which valves open outwards, and on the other 
side are valves similarly arranged which open inwards. 
On the passages between the valves and the pneumatic 
mains is a three-way sluice communicating either with 
pressure or vacuum mains or with the atmosphere. Thus 
it will be seen that if the sluice on that side of a pump on 
which are the valves which open inwards, be open to 
the atmosphere, while the sluice on the opposite side 
is vpen to the pressure main, the pump will take 
by suction from the air and deliver air after compres- 
sion into the pressure main. Similarly, if the sluice 
on the inlet side of the pump be open tothe vacuum main, 
while the sluice on the opposite side is open to the air, the 
pump will exhaust from the vacuum main and deliver to 
the air. Consequently the pumps are interchangeable, 
and may be worked at will for either pressure or vacuum. 
This arrangement is very simple, there being only two 
sluice valves on each pump instead of four as in some 
other instances. Each pump is provided with a 2 in. 
relief valve, so that the dumm from pressure to vacuum 
may be made while “the engine is running without unduly 
raising the pressure in the pumps. The pressure and 
vacuum pump valves are of leather, each valve having an 
area of ten square inches. . 

The steam cylinder is 18in. in diameter with 2 ft. 7 in. 
stroke, steam jacketted, and lagged with felt and teak in 
the usual hy It is placed between the rear pump and 
the main A frames, : 

The main slide valve is worked from an ordinary 
eccentric on the crankshaft, but the expansion slide has 
an independent motion from the beam. The air pump 
and condenser are fixed underneath the bedplate. The 
former is bolted to the bedplate, and is worked direct 
from the beam by the same system of parallel motion as 
the engine piston and pump rods, 

The engines are situated in the engine-house, 320 yards 
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Tube Systems. 
" 2 
lak 
5 
| ts oe " 
From See |>2| Total 
To | g3 3 ig = | Length, 
| oe) tall 
59 ios] 
| z 2a | 8] 
London | lm. yds, 
G.P.O, House of Commons (W. Four, each | 
Strand intermediate) | 5C horse- 3873] 
West Strand... . . [power con-| 2548) 
Lower Thames-street(2) densing. |3682| 
Stock Exchange (2) -| Three (2170 
Submarine Company (2) working 2592 
Gresham House (2) | and one |2573) 
Leadenhall-street (2) ..| spare, 2654] 
Mark-lane (2) .. ash a 3070) 
General Post Office a | 157| 
Telegraph-street a eee 917) 
Anglo- American Com-) | 
ee a é 1032 
Founder’s-court, Loth-| | 
ury .. a sat 834] 
Great Northern Tele-| | 
graph Company nt 116s 
Lloyd’s (Cornhill inter- | | 
mediate) a as 1226 
| Baltic Coffee House 1192 
| Eastchea en 1417 
| oreo, 2085 
| Ludgate Cireus..°  .. <s 777 
| Smithfield Market... e 723] 
Fleet-street = 2219} 
Paris and New York | | 
Company af vel 1034, 
Western Union Com- | | 
pany .. x wal 1010; 
Direct Spanish Company 1083 
Eastern Telegraph Com-| | | 
OEE te 1107 
Hatton Garden B.O. .. 927 
Gracechurch-street B.O.| 1280 
Queen Victoria - street | | 
Gh, és es ey | O44 
Throgmorton Avenue} } 
BiG. as, ee 1210) 
| G.P.O. house tubes (29) 1824 
| Submarine Company } | 
| (spare).. ee re 1282 
| General Post Office) | 
| (spare) .. ss mal 157 
| Angel-street (spare 4)..| 400 
Submarine Com-) Threadneedle-street ..| 672 
pany. | | 
Royal Exchange, Threadneedle- street | | 
| (spare) .. * eel | 60) 
Fetter-lane | Fleet-street (spare 2) ..| 130 
Poultry | Lombard-street (spare 2) 171 
Princess-street | Moorgate-street (spare 2) 40 : 
| Number of tubes, 78 ——| 23 773 
Liverpool: | | | | 
H.P.O, | Royal Exchange (4) Three, 3164 
| Victoria-street (2) | each 30 1742 
| Corn Exchange (2) horse- (1320) 
| Stock = is .. powercon- 800 
| NewsRooms.. ..| densing. | 820 
| Ranelagh-street ../Twowork- 740) 
Lime-street ée ..| ing and 1170 
Counter .. -/Onespare, 60 
| Delivery .. ne a 60 ?. 
Number of tubes, 14 | -—| 5 1076 
Manchester: | | | 
York-street | Thomas-street .. .. Two, each | 725 
| New Exchange.. .| 10 horse | 451 
| Stock a ‘ .. power.One 413) 
| Mosley-street .. .| working | 300 
| Head Post Office | and one | 225 : 
| Number of tubes,5 | spare. |—-| 1 354 
Birmingham ;: | . | | | 
Exchange- New-street Railway | | | 
buildings | Station - -., Oneé 140 
H.P.O. Cannon-street .. horse- | 240 
| ne ee ..| power, | 537 . 
| Number of tubes, 3 ——| 0 917 
Glasgow: | | | 
H.P.O. | Royal Exchange One 20 | 270 
Stock re horse- | 510) 
Argyle-street power 1046 
| Waterloo-street.. 838 
| — sats ae 34 
Argyle-street | Waterloo-street (spare) | 270 
wi Number of tubes, 6 | |——| 1 1208 
Newcastle-on- | | | 
yne: | | | 
H.P.O, Quayside ., ais ..| Ones | | 
Number of tubes,1 | h.-p. |—— 0 460 
Dublin ; | | | 
G.P.O, | College Green .. Two, each 715 
| Four Courts... - 10 horse- |1214 
Custom House .. . power, | 679) 
| Delivery .. -.one work-| 56) 
Counter .. ee --| ingand | 50) 
| Number of tubes,5 jone —| 1 954 
! —_—— 
Total number of tubes 112) | 39 462 
, 1 








distant from the Liverpool Head Post Office, with which 
they are connected by two air mains 12in. in internal dia- 
meter. These air mains consist of cast-iron pipes with 
carefully fitted male and female — joints. The 
joints are packed with thick vulcanised rubber rings be- 
tween the flanges to allow for contraction and expansion 
of the pipes and are perfectly air-tight with an air pres- 
sure of 30 lb. to the square inch. 








A Curngsk Rattway.—A line is about to be constructed 
from Takan, at the mouth of the Horn-Ho, on the yellow 
Sea, to Tong-Chow, on the Pie-Ho, an affluent of the 
Hoen-Ho at a point about 25 miles east of Pekin. The 
line will be an important work ; it will be about 100 miles 
long, and will give Pekin a direct and easy communica- 
tion with the Yellow Sea. 
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RECORD. 
Compitep By W. LLOYD WISE, 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
te cach ones Gfer the pried; where tone ere mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

— of ——— may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of pe ‘postage, addressed toH. Reaper Laok, Esq. 

The date of the advertisement of the pt of a complete spe- 
cijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—— may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent onany of the grounds mentioned in the Act. 


MACHINE TOOLS. 


13,897. J. McDowall, Over-Johnstone, Renfrew. 
Lathes for Making Screws for Drawing Packing out 
of Glands, &c. [6d. 7 Figs.) October 21, 1884.—The appa- 
ratus is designed for making the screws by bending cold pieces of 
straight and comparatively soft steel rods prepared so as to have 
the requis:te varying diameter and pointed end. (Sealed Novem- 








ber 6, 1885). 
14,098. T. Beeley, Hyde Junction, Manchester. 
Machines for Drilling, Dressing, and Turning Boiler 


Tubes. (6d. 3 Fizs.) October 24, 1884.—This invention relates 
to amachine for drilling and turning the flanges of flue tubes of 
boilers in a more precise and efficient manner than has been 
possible with the various devices hitherto resorted to for setting 
the tube firmly into the lathe. The tube is placed on a Y shaped 
table which is raised to the height required by turning the hand- 
wheel H', when the table is secured between the conical face-plate 
E and E! by operating the handle H? which causes a spindle 
D and conical face-plate E! to advance towards the fast head E. 











TT 

| = 
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Four traversing heads and drill spindles N are caused to move 
towards the flange of the tube by turning the wheel Q;. The 
drills are all driven simultaneously and are automatically with- 
drawn from the holes by dislodging a catch. To insure the 
proper pitch of the holes a plate B: provided with holes drilled 
to the required pitches is secured to the disc plate B, a pin 
being inserted in the holes for locking the disc plate B and tube 
T in proper position. For the purpose of cutting off the pro- 
jections left by the welding, the tube is caused to reciprocate. For 
turning up the flanges the tube is made to rotate as in an ordinary 
lathe, and is operated upon by tools secured in slides in the ordi- 
nary manner. (Accepted September 11, 1885). 


14,293. J. Harrower, Inverkeithing, Fife. Mecha- 
nical Holder or Gripper. [6d. 14 Figs.) October 29, 
1884. —A volute scroll is formed upon a plate on the body piece of 
the holder, and a rack, whose teeth co! nd to the recesses and 
projections in the scroll plete, is formed on the back plate of each 
jaw or jammer, so that by turning the scroll plate around, the jaws 
are moved radially either inwards or outwards and grip the body, 
(Accepted September 15, 1885). 


14,451. J.G. Lawrie, Glasgow. Making Corrugated 
Boiler Furnace Shells of Cast Steel. [6d. 3 Figs.) 


November 1, 1884.—Before casting the steel shells, the moulds are 
heated to a very high temperature, and the heating is continued 
until the complete filling of the mould with the steel has been 
attained. The furnace shell may be cast so as to be used without 
further treatment, or it may be subjected to a rolling process 
whereby the metal is a. 

rollers 3, 4 are first emp 


In the rolling machinery two 
oyed, the distance between the rollers 









































being adjustable by means of screws. One journal of the lower 
roller is supported in the part 7, made movable to admit of the 
furnace shell being introduced and removed. The movable part 7 
is secured by means of spindles 10 fitted with heads which are 
wedged tightly upon turning the handles 11; 12 shows the size of 
the shell when first put into the machines, and its finished size is 
indicated by dotted circles 13. A third roller is also applied, and 
is adjusted by the wheel,.17 in a position with respect to roller 14 to 
suit the intended finished dimensions and form of the shell. 
(Accepted September 15, 1885). 


14,722. P. Jensen, London, (K. Hesteskofabrik, Copen- 
hagen). Punching Machines. (6d. 5 Figs.] November 7, 
1884.—The object is to admit of obtative variation in the direction 
oor hole to be made through the work. (Sealed October 27, 


14,788. J. P. T. Slade, Manchester. Mechanical 
Table for Fo g Oval or Circular Figures. (6d. 
6 Figs.) November 10, 1884.—The table carries the work to be 
punched, drilled, milled, slotted, or otherwise shaped, and causes 
the same to be wrought to the shape of a sphere or an oval with 
any proportion between the lengths of the major and minor axes. 
(Accepted September 15, 1885). 


14,858. J. W. Hartley, Stoke-on-Trent. Machine 
for Bending, Curving, and Setting Rails and other 
Bars. [6d. 8 Figs.) November 11, 1884.—A are two jaws carried 
on brackets B attached toaframeC, Two vertical guide levers D 





with fulcri fixed in the frame C pass through holes in the jaws A, 
and are connected to right and left-handed screws actuated by 
the crank handle H. Stop blocks T arranged to slide along the 
faces of the jaws A fit against the centie of the rail K. Two 
bifurcated arms O, projecting on each side of the frame C and 
carrying wheels P, swivel upon pins S from a carriage N attached 
to the frame C. The periphery of these wheels P runs in the 
groove of the railK. The guide wheel W which travels upon the 





adjacent rail, serves to impart steadiness to the machine, The 
rail to be bent is placed between the jaws, one sliding block 
being placed in each end of one jaw and a block in the centre of 
the other. By then turning the handle H the rails are gripped by 
the blocks. The pawl L is then engaged, power is applied by 
means of the levers, and the rail is bent into the desired form. 
(Accepted September 18, 1885). 


15,212. W. W. Hulse, Salford. Machines for Drill- 
ing and Milling Metals. (6d. 5 Figs.) November 19, 
1884.—This invention relates to a horizontal radial drilling and 
milling machine, and is specially applicable for drilling and 
tapping holes for the cover holding studs of cylinders, and for 
milling the outside of the end flanges of such cylinders ; 2 are 
two adjustable headstocks bolted to the baseplate ; 6 is the hori- 
zontal tool spindle carried by the slide 5, which moves to and fro 
in the radial arm 3 in the headstock. The automatic horizontal 









































feed of the drill spindle is effected through the intervention of 
differential spurwheels, and of a screw which works ina nut in 
the drill spindle. The speed of rotation of the tool spindle can be 
varied according to requirement by varying the change wheels 20. 
The radial arm can be rotated through a complete circle, and can 
be secured in any desired position by engaging a stop with the 
notches in the dividing disc 25 when the automatic feed is out of 
gear. (Accepted September 15, 1885). 


15,410. W. F. Gilmer, Birkenhead. Machines for 
Punching or Rivetting, and for Finishing Counter- 
sunk Rivetting. [6d. 4 Figs.) November 22, 1884.—This 
invention refers to a tool to be used in connection with rivetting 
machines for dressing off the heads of flush countersunk rivets. 
The tool consists of a small engine working a drill spindle, to the 
end of which is fitted a cutter, which follows the rivetting tool, 
dressing off the head of one rivet while another is being closed. 
The tool can be raised and put out of operation. (Accepted October 
9, 1885). 


15,932. W. r~} Jun., Birmingham. Apparatus 
for g and ping Machines. [6d. 12 Figs.) 
December 4, 1884.—This invention relates to planing and shaping 
hines for simult ly forming concave and convex surfaces 
of true circles in a longitudinal direction, with tools so arranged 
that cutting is effected both at the forward and backward motion 
of the carriage. Thus, while one or more tools are arranged to 
cut the rounds or convex surfaces at one part of the reciprocating 
motion, one or more other tools are arranged to form the hollows or 
concave surfaces at another part of the motion. These improve- 
ments have particular application in forming the revolving 
or ‘“‘abutments” of rotary blowers, especially of ‘‘ Root’s blower.” 
The one hollow and the half of each of the two rounds (or one- 
half of the whole revolver) may be finished with only one setting. 
Rounds and hollows of different radii may be formed with great 
accuracy from one guiding pattern for the tool boxes for each 
round and one for the hollow. The tool boxes are caused to move 
over the guiding ways by means of wormwheel, links, ratchets, or 
chains, actuated by cross-shafts with arrangements for attach- 
ment to the tool boxes and for the adjustment of the tension of 
the chains. The various tool boxes are arranged with automatic 
feed and for change of speed. (Accepted September 25, 1885). 


2931. J. Delger, Luton. Improvements in Chucks 
for Lathes. (6d. 8 Figs.] March 5, 1885.—Into the ordinary 
chuck is fitted a separate boss, capable of being adjusted by 
a rotary adjustment, so that the axis of revolution of the adjust- 
able boss may be brought into a position eccentric to the axis of 
revolution of the chuck, the amount of eccentricity being capable 
of the most minute adjustment. (Sealed September 1, 1885). 


6480. A, Taylor, Sheffield. Valve Motion for Steam 
Hammers. [6d. 2 Figs.) May 28, 1885.—The lower head E! 
of the piston valve is of larger area than the upper head E, and 
thus the spindle D has aconstant tendency downwards and the 
lever E is pressed firmly upon the stud C. The pin F is eccentri- 
cally disposed upen the spindle F1, which passes through the boss 
K upon the standard I and carries the lever F* shown dotted. 








The projection H is adapted to slide through the slot jointG. By 
moving the lever F? downwards the centre F is moved further 
away from the centre line of the valve spindle D, thus the travel of 
the valve is reduced and the force of the blow diminished. By 




















moving F? in an upward direction, the opposite result is produced. 
The hammer may be worked by the lever F?, as the lever A always 
remains in position upon C ready.for automatic working. (Ac- 
ceptep September 22, 1885). 


8135. C. J. Galloway and J. H. Beckwith, Man- 
chester. Drilling Holes in Sides and Flanges of Cy- 
linders. (4d. 5 Figs.) July 4, 1885.—A set of drills operate 
together to drill simultaneously holes in pairs diametrically oppo- 
site to each other in the end flange, or through the side of the cy- 
linder, which, after the drills are retracted, can be turned partly 
round to have another set of holes drilled, and so on successively 
around its whole circumference. (Sealed October 27, 1885). 


8529. T. Morton, New York, U.S.A. Rivetting 
Machines. (4d. 2 Figs.) July 14, 1885.—On the reciprocat- 
ing hammer shaft is provided a disc on which are formed ratchet 
teeth with whicha pawl engages as the hammer shaft moves. A 
pivotted arm is connected to the pawl by means of a spring for 
the purpose of limiting the action of the pawl. By raising or 
lowering the free end of the arm, the pawl is caused to engage with 
the ratchet disc at a higher or lower point in the elevation of the 
hammer shaft, and thus causes the shaft to be rotated to a greater 
or less extent before delivering each blow. (Accepted October 2, 

885). 


SMALL TOOLS. 


14,833. G. B. Taylor, Edgbaston, oy 
Jawsand Jaw Plates for Machine and other Vices, 
ana Jawed Chucks. [6d. 4 Figs.) November 11, 1884.— 
The jaws are furnished with inclined internal faces, and the 
article held between them is pressed down upon the surface of 
the vice uniformly, at the same time that it is tightened between 
the jaws. To raise the faces of the jaws, springs in any con- 
venient position are made use of. The article gripped and the 
faces move downwards until the article presses against the faces of 
the vice, and when the article is withdrawn, the springs cause 
the plates to move upwards again to their original position. (Ac- 
cepted September 15, 1885). 

15,165. R.S. Solomon, Cape Town, Friction Drill- 
ing Brace. [4d. 2 Figs.) November 18, 1884.—A friction catch 
is substituted for the ordinary spring and ratchet, the objects 
being to avoid the loss of time incurred when working in a 
limited space with the ordinary ratchet brace, and to obtain a more 
durable brace which shall be less liable to be injured by rust and 
dust, (Sealed September 25, 1885). 


15,228. H. A. Stuart, Stratford, Buckingham 
Ratchet Drills and Braces. (6d. 6 Figs.) November 19, 
1884.—The motion of the handle A is transmitted to the spindle 
B by means of the balls C. On the return stroke of the handle 
the band D acts on the balls or rollers E and causes them to impart 
motion to the ratchet wheel F, and thus the drill spindle is carried 





round in the same direction as the wheel F is then moving, or oppo- 
site to that of the handle A. K is a threaded nut for adjusting the 
band D. Lis part of the feeding arrangement, and also serves to 
keep the balls or rollers in position. An intermittent feed may 
be obtained from the nut M. The automatic feed is made variable 
by means of the shield 0. (Sealed November 6, 1885). 


15,826. F. Brindle and J. Brindle, Accrington, Lancs. 
Wrenches and Adjustable S ers. (6d. 12 Figs.) 
December 2, 1884.—The handle and one of the jaws of the spanner 
is forged or cast in one piece with a groove on each side of the head 
of the spanner. The adjustable jaw is made with two projecting 
slides, which fit into the grooves. The head of the spanner and the 
adjustable jaw are provided with a serrated face. To adjust the 
spanner the loose jaw is raised until the toothed faces are dis- 
engaged. The loose jaw can then be moved in the required direc- 
tion and is again secured by pushing down the loose jaw when 
the serrated faces become interlocked. (Accepted October 9, 1885) 


16,935. J. Bentley, Edgbaston, Birmingham. Screw 
Stocks. (6d. 7 Figs.) December 27, 1884.—Screw stocks are 
provided with adjustable guides to suit the varying sizes of 
objects to be wormed. The feed screw is made to travel the half 





die, both backward and forward when rotated in either direct’on 
In the figure the dies are shown open; 0 is a stationary half die 
fitting within the rectangular opening a? in the frame of the stock 
a; ¢c isa movable half die, connected to the terminal of the screw 
¢, working in the screw-box d, in such a manner that its with- 
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drawal may be effected without the necessity of reversing the 
stock. Projecting guides e* b? are attached, and give lateral sup- 
port to a rod to be wormed, and, since they are always compelled 
to move with the dies, that concentricity, which is so necessary for 
the perfect screwing ofan object, is always preserved. (Accepted 
September 11, 1885). 


1422. W. Devoll, Erdington, Birmingham, and O. 
Howl, Woodsetton, Staffordshire. Improvements in 
Tube Vices, (6d. 6 Figs.) February 2, 1885.—The bottom 
jaw of the vice, whose two faces are at right angles and are pro- 
vided with teeth, as in the top jaw, has in its centre two recesses 
for receiving the top jaw when holding small tubes. (Sealed 
September 15, 1885). 

9649. J. G. Fischer, Augsbourg, Bavaria. Holder 
for Hand Tools. [4d. 3 Figs.} August 13, 1885.—The tool 
holder, which is inserted in a recess into a handle, consists of two 
arms turning on a joint, each arm being on the inside provided 
with a recess for gripping the tool, and having at its outer end 
flattened sides, by which the tool is pressed together upon being 


withdrawn. (Accepted September 29, 1885). 

PUMPS. 
14,455. W. P. Thompson, Liverpool. (H. Thiery, 
Paris). Raising and Forcing Water. [6d. 5 Figs.) 


November 1, 1884.—The apparatus consists of one or more tubes 
coiled spirally around’a cylinderfof horizontal axis closed at one end 
by a plane surface, and at the other end by a conical surface corre- 
sponding to the exit, which is placed in communication with a 
pipe rising vertically and discharging into a cistern. The —_. 
ratus is immersed in water to half its diameter, and is revolved 
by suitable machinery. At each revolution equal volumes of air 
and water are forced into the spirals. (Accepted September 15, 1885). 


15,912. R. Mills, Greenock. (6d. 4 Figs.) 
December 8, 1884.—The invention consists in improvements in 
pumps of the kind described in applicant’s Patent No. 88 of Janu- 
ary 13, 1871, the object being to adapt such pumps for forcing 
water or to serve as fire engines as well as for simply raising 
water, and to render them interchangeable from lifting pumps to 
force pumps, or vice versd. (Accepted September 18, 1885). 


16,888. S. G Browne and W. moby. London. 
Steam Pumping Engines. [6d. 3 Figs.) December 24, 
1884.—The main valve 1 is reciprocated by the supplemental 
piston 2 working the cylinder 3, the reciprocation taking place 
at the desired time through a connecting rod 5, lever 6, and 
rods 77; these rods are moved in either direction by rods 88 
coming in contact with the pistons 99. The lengths of the 
rods 77 can be adjusted for regulating the valve gear or com- 





The 
10 before completing its stroke, and at or about the same 


pensating for wear. piston 9 covers the main ports 10 
time uncovers the inlets 11 11, admitting steam behind it. On 
reversal of the main valve, steam is admitted through the passage 
11, closing the ball valves 12 12, and preventing the return of steam 
to the exhaust side. In compounding engines the rods 7 work be- 
tween the high and low-pressure cylinders, one supplemental valve 
working the main valves of both cylinders. (Accepted October 9, 
1885). 


9318. H. Salomo, Melbourne. Rotary Pump and 
Blower. (6d. 6 Figs.) August 4, 1885.—Two pumping discs 
carried on different spindles and provided on their faces with 
radial ribs or teeth, are arranged within two cheeks or casings 
whose flanges meet for about one-half of their circumference, and 
then diverge. At this opening the supply is allowed to pass be- 
tween the ribs. (Accepted September 4, 1885). 


9743. M, Guggenheim, London. (G. Allweiler, Radolf- 
zell, Baden), Force Pumps. [6d. 4 Figs.) August 15, 1885. 
—An oscillating plate or diaphragm carrying the delivery valves 
is arranged within a cylindrical casing to operate in combination 
with suction valves, which are supported in a partition separating 
the interior of the chamber from the induction pipe, which parti- 
tion is arranged to be readily removable. The friction being re- 
duced to a minimum, it requires little power to work the pump. 
(Accepted September 15, 1885). 


MINING TOOLS. 


13,152. T. Parsons, St. Helens, Isle of Wight. Im- 
provements in Deep-boring Apparatus. [6d. 8 Figs.] 
October 3, 1884,—These improvements relate more particularly 
to a ready and simple way of putting down tube wells and 
other borings to any depth and through any description of strata 
under the ordinary boring rod system, the tools and appliances 
being, however, detachable from the boring rod and adapted for 
freely sliding up and down the same, an arrangement being also 
provided for interlocking with the boring rod when the tools are in 
position for boring, instead of the tools being made part of the 
boring rod. The tools are constructed to bore and rimer out the 
hole at the same time, thus the borings may be so put down that 
the tubes or pipes for lining the hole can be inserted as the boring 
proceeds. (Sealed October 27, 1885). 


15,973. W. Teague, Jun., Carn Brea, Cornwall. 
Rock Drills. [{6d. 11 Figs.] December 4, 1884.—This inven- 


tion has reference to rock drills of the percussive class, worked 








with steam or compressed air. The wrought-iron ring D contains 
an india-rubber disc E for the piston to strike against in the 
event of being allowed to travel too far. The feed motion is given 





to the cylinder by means of the screw N. Partial rotation is im- 
parted to the piston by the fluted rod Q. In tbe position illus- 
trated the piston is just ready to commence the outward stroke. 
The steam enters the valve box T3 and passes through the port U 
to the cylinder, asshown by arrows. Before the piston has quite 
reached the end of the stroke, as shown by the dotted lines, it 
uncovers the port V, which admits steam behind the valve piston 
and drives it forward, placing V in communication with the ex- 
haust, while the port V! communicates with the valve chest, The 
steam behind the end T! of the valve piston has meanwhile 
escaped through the ports V! and V2 into the annular space 
around the centre of the piston, from whence it makes its exit to 
the atmosphere through the port W. The connection between 
the ports V! V2 and between V V3is effected by means of channels 
formed in the underside of the valve box. (Accepted October 2, 
1885). 


ROLLING, FORGING, &c., MACHINES. 


14.747. E. W. Richards, Middlesbrough-on-Tees. 
Machine: —— in Connection with Rolling Mills 


for er ani g Ingots and 
Blooms. [6d. 2 Figs.) November 8, 1884.—By the use of this 
machine very heavy ingots can be advantageously rolled without 
the employment of workmen with tongs and bars. At each side 
of the feeding rollers are mounted two cylinders A A! supplied 
with pistons B B! actuated by water under pressure, the admission 
and exhaust being under the control of a man, The piston of the 


Fig. 7. F, 
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lower stationary cylinder is connected directly to a carriage C 
travelling on rails D D, the piston of the lower oscillating cylinder 
being connected to the same carriage by the stay F and three arms 
E E which are keyed to the shaftG. By varying the admission of 
water under pressure to the cylinders the rates of motion of the 
rams can be regulated and the arms E E made to advance more or 
less rapidly than the carriage. Thus the ingot may be either pushed 
along or tipped over either way. By properly manipulating the 
valves an ingot or bloom may be grasped, turned, and set as if in 
apair of tongs. (Accepted September 15, 1885). 


16,086. G. Burrough, Darnall, Yorkehire. Im- 
provements in Plate Rolling Mills. [6d. 2 Figs.) De- 
cember 6, 1884.—The frame of the machine is constructed so as to 
receive four or more additional rolls above and below those 
between which the work has to be passed, support being thus pro- 
vided for the whole length of the main rolls, an arrangement 
which allows of the use of rollers of lesser diameter, less power 
being therefore required to drive the rolls. For insuring the 
quick return of the work a carrying roller is provided on each side 
of the machine, which is supported as the main rolls, and is con- 
nected with a loose clutch coupling which drives the carrying 
roller, another clutch being provided either on a feather key or on 
a square piece, so as to slip out of gear when the carrying roller is 
revolved at a greater speed than the main rolls. For the purpose 
of putting the coupling into gear a groove is formed on the sliding 
clutch, in which is arranged a fork lever, which can be worked. 
(Sealed September 25, 1885). 


HAULING, HOISTING, &c., GEAR, 


14,453. J. Farrar, E. H. Birley, and T. Dunstan, 
Barnsley, York. Friction Coupling for Hauling or 
Winding Apparatus. [6d. 2 Figs.) November 1, 1884.— 
The object is to construct a friction coupling having great hold- 
ing power in frictional contact, and being easy to put in and out 
of action, without strain or shock to the machinery, in order to 
obtain great freedom from stoppages and breakdowns. A boss 
which is firmly attached to the driving shaft carries a ring ex- 
tended by a wedge and inclined plane, which seize the inner sur- 
face of the drum or pulley to which motion is communicated. 
(Accepted September 15, 1885). 


15,577. W. Dean, Bradford. Prevention of Acci- 
dents in Hoists. (6d. 2 Figs.) November 26, 1884.—This 
invention relates to means whereby the barrier or doors guarding 
the approach to the cage are raised or lowered and the passage 
to the cage or hoist opened or closed by the action of the cage 
or hoist itself as it approaches or leaves the floor. (Accepted 
September 11, 1885). 

15,953. J. S. Stevens and C. G. Major, London. 
Hydraulic Lifts. (6d. 17 Figs.) December 4, 1884.—This 
invention relates to suspended hydraulic lifts in which the motive 

wer is exerted in a multiplying cylinder, with a stroke short 
in proportion to the travel of the lift. (Sealed November 3, 1885). 


EXCAVATING, &c., MACHINE. 


17,032. A. Musker and C. W. Vaughan, Ipswich. 
Elevators or Grabs for Excavating, Elevating, or 





Transporting Earth, Grain, or other Materials. [6d. 





5 Figs.) December 30, 1884.—This invention refers to an improved 


automatic grab bucket to be used in connection with any crane or 
hoist and the well-known triple windlass or pulleys. The grab, as 
shown inthe figures, has been raised with its load, and is held by 
the trigger levers C C kept in position by the heels B bearing 
against the guide D, so that their hooks engage with the grappling 
hooks AA, To allow the grab to open, the hoisting chain is 
slacked off. The trunk D descends in consequence, and when in 
itslowest position the trigger levers are free to turn on their 
centres until the hooks A slide off, thus allowing the bell hooks B 
to fall over the by of the trunk, and prevent it from rising. The 
grab thus opened islowered on to the material to be raised till the 
grab ends resting thereon the links J are forced up, disengaging 
the heel hooks, and bringing the grappling hooks of levers C into 
hooks A. On now winding in\the main chain the grab again 
closes. (Accepted October 2, 1885). 


MISCELLANEOUS. 


14,115. A. E. Carey, Newhaven, and E. Latham 
Liverpool. Machinery for the Manufacture of Con- 
crete and Mortar. (6d. 4 Figs.) October 25, 1884.—This 
has reference to improvements in connection with machinery for 
which Letters Patent No, 1812 of 1881 were granted to applicants, 
the facture of te and mortar being effected by a single 
and gradual mixing of the required materials instead of employing 





double mixing as set forth in the above specification. (Accepted 
September 11, 1885). 
14,252. C. M. Pielsticker, London. (Dr) F. C. G. 


Miller, Brandenburg. Prussia). Production of Steel 
(and_ other Metal) Wires, Plates, » and 
the like, and in Apparatus connected therewith. 
{6d. 2 Figs.) October 28, 1884.—This invention consists of a 
modification of a process for which letters patent were granted to 
patentee in Great Britain under No. 338, and dated January 2, 
1884. According to this latter process rods of indefinite length 
were produced direct from the molten metal by causing it to enter 
at one end of a fixed cooling tube and drawing it out, when 
solidified, at the other end. The rod had therefore to find its 
passage through the whole length of the cooling tube, which 
caused iderable resist through friction. In this improved 
process this is obviated by dividing the casting or cooling tube 
into two parts lengthwise, casting the molten metal into thismould 
and then moving forward the lower portion of the mould itself, 
which at the same time carries forward the solidified rod. The 
cooling or casting mould is of circular form, the process being 
thus made continuous. (Sealed September 22, 1885). 


14,344, G. Rushworth and J. Rushworth, Colne, 
Lancs. Shaft Couplings. [6d. 4 Figs.) October 30, 1884. 
—A conical hole is cast or bored longitudinally through the coup- 
ling or sleeve, which is placed over the parts to be united, in such 
amanner that the ends of the shafts will project about midway 
in the hole formed in the coupling, or sleeve, into which are for- 
cibly driven split cone pieces, so as to embrace and couple the 
ends of the two shafts together. The ends of the shafts are cut so 
as to overlap and engage with each other in a dovetail manner to 

revent the ends of the shafts slipping endways or longitudinally. 
Accepted September 18, 1885). 


15,734. T. Milburn, C. W. Haydon, and E. Mundy, 
Staleybridge, Lancs. Combination of Spur Gearing 
for Reduciug Rotary Motion. [6d. 3 Figs.) November 
29, 1884.—Two internal and two external spurwheels are used, 
the two latter being formed in one piece or secured together, and 
mounted to revolve upon an axis which is eccentric to the axis of 
the internal wheels, and which can revolve around the last-named 
axis. The number of teeth in the wheels vary, one internal wheel 
having one, two, or more teeth less than the other, and the ex- 
ternal teeth having a corresponding difference. (Accepted Sep- 
tember 15, 1885). 


8238. W.R. Lake, London. ro Schaick Sharp and W. 
W. Holcomb, New York, U.S.A.) hines for Bending 
or Folding the Edges of Metal Sheets. (6d. 6 Fiys.| 
July 7, 1885.—The object is to provide a machine that will bend 
or fold two edges of tin or other sheet metal at the same time. 
The clamping device for both edges of the sheet metal is operated 
by a single treadle. Another object is to fold two edges at the 
same time in opposite directions with an adjusting device by 
which the machine may be readily adjusted to sheets of tin of 
different lengths. (Sealed October 27, 1885). 


8709. J.A,McFerran, Philadelphia, U.S.A. Mould- 
ing and Compressing Machines. (6d. 11 Figs.) July 
18, 1885.—This invention has reference to machines for subject- 
ing pulverised plastic material to pressure in dies, for the purpose 
of moulding the material into blocks of any desired shape or size. 
The construction and operation of the machine is very minutely 
described. Sealed November 6, 1885), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
——— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 








New South Wares Coau.—At the Monkwearmouth 
Colliery Company’s mine at Minmi, New South Wales, the 
diamond drill has passed through a splendid seam of coal 
4 ft. 7} in. thick at a depth of 345 ft. A seam nearly 
7 ft. thick was passed through at 230 ft. 





RAILROADS IN THE UNITED StaTes.—At the close of 1884 
there were 125,379 miles of railroad in operation in the 
United States, as compared with 86,463 miles at the close 
of 1879, showing that during the five years ending with 
December 31, 1884, no less than 38,916 miles of new line 
were brought into operation. The extent of completed 
railroad in the United States at the close of 1879 was, as 
already stated, 86,463 miles, as compared with 72,385 
miles at the close of 1874. It follows that 14,078 miles of 
new line were completed in the five years ending with 
December 31, 1879, inclusive. It will be seen that a much 
more rapid progress was made in the construction of new 
railroad during the five years ending with December 31, 
1884, than in the five years ending with December 31, 
1879, while we arrive at the extraordinary fact that in 
the ten years ending December 31, 1884, inclusive, no less 
than 52,994 miles of new line were completed. If we 
extend the comparison back to December, 1864, we find 
that at that date the extent of line in operation in the 
United States was 33,908 miles, so that in the ten years 
ending with December 31, 1874, inclusive, 38,477 miles of 
new railroad were brought into operation. We may sum 
up matters by stating the astonishing fact that in the 
twenty years ending with December 31, 1884, the 
Americans built 91,471 miles of new line, 
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MISCELLANEOUS EXHIBITS AT THE INVENTIONS EXHIBITION. 






































HALL’S TRAIN COMMUNICATOR. HALL’S AUTOMATIC INTERLOCKING GEAR FOR CHURCH BELLS. 





Fig. 6. MISCELLANEOUS EXHIBITS Af’ THE 


sy S Li | INVENTIONS EXHIBITION.—No. VI. 
‘4 A sTaND in the North Gallery of the Middle 
it - | Court caught the eye by the fine collection of coiled 
2 ~~ GY copper tubes it displayed. These were the manu- 
fi Y facture of Muntz’s Metal Company, Limited, of 
fs | Smethwick, and derived an additional interest from 
ae 4 . | the fact that they were produced by a new process, 
esi ; F | invented by Mr. T. Budworth Sharp, also of Smeth- 























wick. The ordinary method of bending copper 
pipes to helical or spiral form, is to fill the straight 
length with resin, lead, or sand to prevent it from 
becoming flattened under treatment, and then to 
| coil it upon adrum of the appropriate shape. After 
the pipe has received the required figure, the core 
| is melted or shaken out as far as possible, but 
| when it is of resin or lead, a portion of it always 
remains to contaminate the liquid when the coil is 
employed as a condenser. The pipes shown at the 
Exhibition were, however, perfectly clean and 
bright inside, for they were bent on a metal 
mandrel a trifle larger than themselves, so that in 
passing through them it acted as a die to draw and 
polish the interior surface. The method of manu- 
facture is illustrated on the present page. A straight 
length of pipe, which is usually 70ft. long, is laid 
on a drawbench, and has inserted into it a solid 
mandrel e, rather less in diameter than itself, and 
curved at the end for about 90deg. to the desired 
radius of the coil. The curved portion may be of 
a slightly larger diameter than the interior of the 
pipe, or it may be enlarged in places (Fig. 5), to 
draw the interior surface. The other end of the 
tube does not rest directly against the drawback of 
the drawbench, but some loose tubular packing 
| pieces are interposed between the two, so that the 
| pipe may be coiled up to its extremity. The man- 
| drel passes through the drawback, and is connected 
to the drawing apparatus, by which it is forcibly 
| moved forward through the tube, while the latter 
| is held stationary at one end. At the other end, 
| however, the tube is obliged to curl up to allow the 
| passage of the curved core through it, the result 
| being that as the mandrel advances, the pipe is bent 
| into a helix which rolls itself along the bench until 
| it finally slips off the end of the core, and is com- 
plete. 
| . When the coil is to be an involute, the apparatus 
|is somewhat modified. The arrangement of the 
| tube, mandrel, and drawback is the same as before, 
| but the bench is made very narrow, its width being 
| only equal to the diameter of the pipe. The 
| tube, instead of being allowed to form its own 
| figure, is wound on a drum with deep flanges. The 
| length of this drum is only equal to the diameter of 
SHARP’S PROCESS OF COILING METAL TUBES, | the pipe, sa when one convolution has been laid 


































































































| 
\ 

\ 

4) 

(/ = 

; 
it 
a 





ee oe — a, Se 
oo ee SSS 


ee SS Sa ee en ee Oa 











486 


ENGINEERING. 


[Nov. 20, 1885, 








upon it, the second is obliged to mount upon the 
first, the third on the second, and so on, the drum 
rolling meanwhile along the bench, and being 
guided by its flanges. The body of the drum is of 
a spiral form, so that the second convolution is led 
over the first without any sudden bend. In making 
a conical coil the drum is of the form shown in 
Figs. 3and 4. As the tube e is coiled on the drum 
by the action of the curved end ¢ of the mandrel, 
which is bent to the smallest radius of the coil, the 
drum rolls along the bench, and in addition to its 
rolling motion, has a motion at right angles to the 
direction of the tube being coiled. The packing 
pieces f and the drawback b are the same as in the 
previous arrangements. By the use of other drums 
different figures can be produced, the drums being 
capable of being taken to pieces when required. 

Another improvement, introduced by Mr. Sharp 
into the manufacture of tubes, is shown in Fig. 6. 
In the ordinary process of producing copper tubes 
the exterior is reduced in diameter by a draw-plate, 
while the interior is supported by a cylindrical, or 
nearly cylindrical, mandrel which travels with the 
tube. Or the interior of the tube is supported at 
the point where the drawing takes place by a bulb 
fixed in the eye of the draw-plate by a long rod ex- 
tending backwards through the tube. In place of 
this bulb or mandrel, Mr. Sharp usesa short plug of 
hardened steel, the fore being of the diameter it is 
intended the interior of the tubes shall be after it is 
drawn, and the rear part of a diameter not less than 
the smallest part of the die or draw-plate. The fore 
end of the tube under treatment has its diameter 
reduced in the usual way to enable it to be inserted 
in the die ; the plug is then inserted from the oppo- 
site extremity and pushed up to the contracted part. 
The tube is then drawn as ordinarily, the plug 
fixing itself in the position shown, and the tube 
travelling over it. These two inventions, although 
exceedingly simple, are of the greatest value in the 
manufacture of pipes, and raise a wonder how it 
was that they were not produced years ago. They 
form another example of the truth that simple pro- 
cesses are far more difficult of attainment than the 
more complicated. 

The Galloway boilers which supplied steam to the 
South Gallery, and likewise those for the West 
Gallery, were covered with non-conducting com- 
position supplied by Mr. Matthew Keenan, of 
Armagh Works, Tredegar-road, Bow, E. This is 
composed of a vegetable pulp laid on in three coats, 
and finally painted. It presents a capital surface, 
is free from cracks, and as far as can be judged by 
the sense of touch, is an efficient non-conductor. 
More than 13,000 square ft. of it have been applied 
to the permanent boilers and pipes, while many mis- 
cellaneous examples were to be seen at the exhi- 
bitor’s stands. A short length of main steam pipe 
covered with it, is out of doors, and has been ex- 
posed to all the vicissitudes of the weather for the 
last two years without other protection than an 
annual coat of paint ; to all appearance it is as good 
as ever. Mr. Keenan also showed some removable 
boiler covers, consisting of a sheet-iron casing in 
which there is included an air space and a layer of 
composition. These are struck to the radius of the 
boiler, and laid over it. 

A very good and efficient form of condenser for 
procuring fresh water on board ship, for cooling 
milk, and for other purposes, was shown by the 
Brunswick Foundry Company, of 39, Sefton-street, 
Liverpool. As shown by the illustration on page 
492, it consists of a number of concentric corru- 
gated copper cylinders arranged in pairs, the alter- 
nate annular spaces being connected respectively, 
when the apparatus is used on board ship, to the 
steam pipe and the sea water. These cylinders are 
jointed to brass end plates, which have passages 
{, J, K, communicating with spaces between each 
pair of cylinders for the admission of steam and 
exit of condensed water. Other openings L, M, N 
at the centre and between the pairs of cylinders, 
allow of the passage of circulating water. The 
end plates have deep grooves with communi- 
cations between each, and into these grooves 
the ends of the cylinders are placed. They are 
jointed therein by pouring into the grooves, and 
around the ends of the cylinders, a special alloy 
which expands in cooling, and solders the cylinders 
and end plates firmly together.. This joint can be 
broken by immersing it in a bath of nearly boiling 
oil, when the alloy melts, and allows all the parts 
to be disconnected for cleaning. This method of 
making the joint is a special feature of the arrange- 
ment, as it allows of the apparatus being cleaned by 





comparatively unskilled labour. In case of the 
boiler priming, the condenser often needs to be 
taken to pieces, but if the parts are united by braz- 
ing or ordinary solder, this cannot be done without 
calling in specially trained mechanics for the pur- 
pose. The lower end of the combined cylinders is 
screwed to a flexible diaphragm to permit of the 
extension and contraction which ensue from turn- 
ing on the steam before the water, and to avoid 
the leakage which often occurs from this cause. 
The lower part of the casing contains a filter packed 
with charcoal, and a refrigerating ‘pipe to secure 
the coolness of the outflow. All the copper parts 
are protected by a coat of tin, and in addition to 
strength being secured by the corrugated form of 
the cylinders, there is attained an increased output, 
as the undulations throw the currents of steam and 
water into eddies, and prevent a layer of cooled 
steam clinging to one side of the metal, while a 
stratum of warmed water creeps along the other side, 
and thus diminishes the rate of transmission of 
heat. The inlet and outlets are so arranged that 
the condenser may be placed in almost any position 
without introducing awkward bends into the steam 
and water pipes. 

The exhibit of Messrs. Watson, Laidlaw, and 
Co., of Kingston, Glasgow, consisted principally of 
various forms of their centrifugal drying or sepa- 
rating machines. In the earlier forms of extractors 
the cage spindle revolved in long bearings which 
were rigidly attached to the framework of the 
machine ; and as it is almost impossible to distri- 
bute the load in the basket—especially when deal- 
ing with textile materials-—equally all round, the 
high speed at which these machines revolve tends 
to set up very great vibration. This vibration was, 
by the rigid bearings, transmitted to the framework 
or baseplate, and necessitated the use of very mas- 
sive foundations, the friction, the consumption of 
oil, and the power absorbed remaining very great. 
Inventors and makers of this class of machinery, 
therefore, early directed their attention to improve- 
ments designed specially to reduce or prevent vibra- 
tion. But notwithstanding its admitted defects, the 
older form of machine held its own for many years 
(being even now made in considerable numbers), 
no very striking advance in construction being 
achieved until David McColley Weston, of Boston, 
U.S.A., introduced a series of improvements which 
together constitute the now well-known ‘‘ Weston” 
machine, as made by Messrs. Watson, Laidlaw, and 
Co. There are two types of this machine; in the 
one the basket is driven from above and in the 
other from below. Both kinds, however, have this 
distinguishing feature in common ; the bearings upon 
which the cage revolves are not attached rigidly to 
the framework of the machine, but the connection 
is of an elastic nature, which permits the cage itself, 
when revolving with an unequally distributed load, 
to choose its own centre of rotation instead of being 
obliged to adhere to that originally provided for it ; 
in other words the axis passes through the centre of 
gravity of the basket and load instead of through 
the geometrical centre of the spindle. By thus 
giving the revolving basket this measure of freedom 
so little vibration is transmitted to the framing of 
the machine that even in the largest size the 
machine may be attached to any good ordinary 
floor or be suspended from the beams of a works. 
The construction of the suspended or overdriven 
machine will be readily understood by reference to 
the engraving, Figs. 1 to 4 (page 492), in which A 
is the basket or cage, B the spindle to which the 
basket is attached, C the driving pulley securely 
fixed to the spindle B, and D an overhead beam 
from which the basket is suspended, the latter 
being generally supported by light A frames, of 
which one is shown. The spindle B is hollow for a 
certain portion of the length, in order to receive an 
inner spindle E, shown more clearly in Fig. 2. 
This has at the bottom a stationary footstep, in 
which the weight is carried by a series of collars 
free to revolve. It is the inner spindle which is 
attached to the beam above, the attachment not 
being made directly or rigidly, but through the 
means of a simple flexible buffer, as shown at F, 
Fig. 1, at O O, Fig. 2. The hollowed portion of 
the outer spindle B is made also to serve as a reser- 
voir for oil for the footstep. Another special point 
in the construction of these centrifugal machines is 
the method of emptying the cage of its dried con- 
tents. The ordinary plan is to lift the stuff out at 
the top by means of a scoop, a process necessarily very 
slow. In place of this there is provided at the 
bottom of the hasket an opening, as shown at G. 





This opening is, whilst the machine is at work 
covered by a valve H. After the contents have 
been dried, however, the valve is lifted into the 
position shown in dotted lines at I ; and the contents 
of the basket are dropped through the opening into a 
barrow or truck, or basket below, or onto a travelling 
band where a number of machines are placed in a 
row. This illustration (Fig. 1) shows the suspended 
machine as supplied for sugar and chemicals, 
When made for textile materials the central dis- 
charge valve is not supplied, and the outer case 
simply rests upon the floor, the crossbeam at 
the top being carried by light columns carried by 
the top of the outer case L. In any case, at the 
lower part of the pulley C, at M, a brake strap is 
placed (Figs. 3 and 4). In the upper perspective 
view there is shown a pair of suspended machines 
with asmall pug mill, and with independent fram- 
ing and driving gear. A receiver or mixer jigs 
generally placed conveniently over the machines, 
The lower perspective view shows one of the 
second-class of machines referred to, the type 
which is driven below. This machine is practically 
the suspended or overdriven kind, as just de- 
scribed, inverted, the oscillating and self-balancing 
feature of the basket being retained. Whilst it 
may be used for all purposes, it is principally de- 
signed for dyers, cleaners, and manufacturers, the 
illustration in this particular case being from a 
photograph of one of a pair of machines for a large 
new London laundry. 

Messrs. Watson, Laidlaw, and Co.’s machines are 
mostly driven by belts as in the illustrations, through 
the medium of a patent centrifugal friction pulley. 
One of these pulleys is shown very clearly at right- 
hand side of the engraving. The apparatus consists 
essentially of a pulley running loose upon the 
shaft, and of a pair of arms at the side of the 
pulley, securely fixed to the shaft, and having 
attached to them another pair of arms, terminating 
in broad shoes or friction pieces curved to fit the 
inside of the rim of the pulley. The two sets of 
arms are connected in such a way that the friction 
arms are at liberty to move a little radially, and so 
to press against the rim of the pulley. When the 
shaft, with the arms attached to it, is revolving, the 
centrifugal force generated tends to make the fric- 
tion arms thus to move radially and to gradually 
tighten themselves against the rim of the pulley, so 
as to carry the latter round with them. When the 
pulley is to stand whilst the shaft is revolving, this 
tendency is restrained by two plain wedges upon 
which the toes of the friction arms rest. As the 
pressure upon the wedges does not act in a lateral 
direction with regard to the shaft, but at right 
angles to the axis of the shaft, there is no end 
thrust upon the sleeve to which the wedges are 
attached, and which is made to slide a little along 
the shaft by a hand lever. When the pulley is to 
be driven the wedges are withdrawn, and the 
friction is then applied quite automatically, and 
either rapidly or slowly according to the manner in 
which the friction gear is set, the arrangement 
admitting of easy adjustment. Though originally 
and specially introduced for driving hydro-extrac- 
tors, for which purpose many thousands have 
been applied, these apparatus are supplied for 
many other purposes—the driving of dynamos 
amongst the rest. A pulley with this friction gear 
attached was to be seen in the electric lighting shed 
of the Exhibition. This pulley was 6 ft. 3 in. in 
diameter and 11 in. wide, and transmitted 60 and 
70 horse-power. It could be put in or out of action 
by a plain hand lever, without screws, wheels, or 
gearing of any kind. In addition the firm showed 
a machine in which an electric motor on the 
spindle of the basket took the place of all pulleys 
or gearing in accordance with the patent of Mr. 
Watt, of Liverpool. Also a continuous action cen- 
trifugal machine patented by Mr. Laidlaw, and 
capable of drying many kinds of granular substances, 
and of extracting the oil (now largely wasted) from 
- greasy screwings and millings of an engineer’s 
shop. 

Hall’s train communicator was shown by Mr. 
J. J. Hall, of Upton, Slough, Bucks, and is an 
arrangement of apparatus whereby, in case of acci- 
dent or distress, a passenger may call the attention 
of the guard and engine driver with the view of 
stopping the train and procuring assistance. Fixed 
on the roof of each carriage, in the centre, 1s 
an iron box with a hinged lid. This box contains 
a powerful detonating signal and red disc, the de- 
tonator being exploded and the disc raised to a con- 
spicuous position by pulling a cord extending from 
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end to end of the carriage. The alarm cord, or cords, 
is, or are, each fitted in the centre of the carriage 
and immediately under the apparatus, with a con- 
tracting spiral spring, and after passing through 
each compartment, are separately connected at 
their extremities to screws working in suitable 
covered holders on the outside of the carriage. 
Each of these main cords is so far independent of 
the apparatus, the connection being made in the 
following manner: To each ring end of the spiral 
spring is attached a short length of cord, which 
passes up through the roof, the two there uniting 
over a pulley, from which they pass together and 
are loosely attached to the spring sliding bolt before 
mentioned. It will thus be seen that the main 
cord is always taut and out of the way of the hat 
and luggage racks, and that, as a certain amount of 
play takes place on the main cord before either 
bolt cord is pulled up, an intentional pull is 
necessary to discharge the apparatus. The me- 
chanism is entirely self-contained, and is com- 
prised within the box, the lid of which cannot 
be closed until the apparatus within is properly set 
or adjusted. This apparatus consists of a rocking 
shaft, which is caused to make about half a revo- 
lution by the action of coiled or other springs, on 
being released. A forked arm rigidly secured to 
the rocking shaft, carries a hammer head for ex- 
ploding a detonator, and is further provided with 
two bevelled catches, which engage with the 
sliding spring bolt for holding the hammer or ‘“‘ ex- 
ploder” back when set, and for releasing it when 
required for action. An arm carrying a red signal 
dise also turns loosely upon the rocking shaft, so 
as to be free to lie horizontally underneath the 
hammer shank when set, and to be brought into a 
vertical position, so as to display the disc when 
released, such motion being derived from pro- 
jections on the boss of the hammer shank coming 
in contact with corresponding projections on the 
arm of the disc, and carrying such arm round with 
them through an are of about 90 deg., suitable 
fixed stops being provided for preventing the arm 
of the disc from passing the vertical position. 
The hammer, when released, descends upon and 
explodes a powerful detonator placed upon an 
anvil at the opposite end of the box, whilst 
at the same time the red disc assumes a vertical 
position, and is displayed to the view of the guard 
and driver. Mr. Hallalso combines with the before 
described apparatus an arrangement for simul- 
taneously displaying a powerful red light, the com- 
position for which is contained in a metal tube 
permanently secured to the signal disc, so as to lie 
between the arms of the hammer shank when the 
apparatus is set or adjusted. This composition is 
ignited either by friction or percussion, preferably 
by the fracture of a small globule containing strong 
sulphuric acid made up in the composition case, and 
with a view to increasing the intensity of the light 
magnesium ribbon may be introduced. 

An automatic interlocking gear for the preven- 
tion of injury to church bells and chiming hammers, 
was shown by Mr. John James Hall, of Upton, 
Slough, Bucks. In ‘‘ round’ and ‘‘ change” ringing 
as distinct from ‘‘chiming,” the bell, of whatever 
size or weight, makes somewhat over a com- 
plete revolution at every pull, and may be held 
mouth upwards, a little on one side or other of the 
vertical, according as it was last pulled off at 
“hand” or “back stroke.” By this means a full 
volume of sound is brought out, and the ringer is, of 
course, enabled to pull, or lie back, in the changes 
as circumstances require. 

The best and most convenient chiming hammers, 
and those to which the interlocking gear specially 
applies, are made to strike upwards and inside 
the sound bow where the clapper strikes, the pivot 
bearings being screwed or bolted to the floor or to 
planks so placed in the bell frame as to bring the 
hammers into proper position or range of theirrespec- 
tive bells, as, for example, the smaller bells or the 
larger ones when hung high above the floor. When 
not in use these hammers lie on the floor of the 
bell chamber, each being out of range of its bell 
when ringing. The range, however, from this floor 
to the bell would, in any case, be too great, and 
require too long a pull for chiming purposes, but it 
is conveniently effected in the following manner. 
To each hammer shank, or lever, a chiming rope is 
tied ; these ropes, after passing through the bell 
chamber floor, are guided and concentrated in such 
a manner (usually in an intermediate chamber) as 
to bring the whole down into the ringing-room in 
parallel form, the ropes being about 4 in. apart, 





and they are here tied to a horizontal wooden bar 
which hangs slack while the hammers are resting 
on the floor. By grasping the bar between the 
lashings and throwing the weight of the body upon 
it, it may be depressed and locked down in any 
convenient manner, whereby the hammers are 
simultaneously raised within striking distance of the 
bells, and by means of rubber or woollen tuftings 
or sallies a few inches above the horizontal bar 
lashings, one man or a boy may chime the whole 
ring of bells. But admirable and convenient as the 
system is, it is open to objection. When the bar or 
manual is depressed the hammers are really brought, 
as will have already been seen, within the circular 
path of revolution of the bell lips, and any attempt 
at such a time to raise a bell, i.e., mouth upwards, 
for ringing purposes must almost inevitably be 
attended with accident. By means of the invention 
we are describing, however, all such risk is avoided, 
and if a bell is rung up and set at hand or back- 
stroke, its chiming hammer is locked and cannot be 
raised, and conversely, if a hammer is at the chim- 
ing position, i.e., raised from the floor, as before 
stated, within striking distance of a bell, the latter 
is locked and cannot be raised or even chimed by 
swinging with its own clapper. There are two 
forms of gear which are respectively termed ‘‘ live” 
and ‘‘ dead-bolt” locking. In either case a bolt is 
made to rise and fall in a vertical guide (at the side 
of and slightly below the bell-wheel, and in a ver- 
tical line with the gudgeon as shown in the illustra- 
tion), according as the hammer rises or falls, 
so that the moment a hammer comes within range 
of a bell, that same moment the bolt obstructs the 
passage of the wheel by a stop placed thereon. 
The hammer, so far as the shank, or lever and ball 
are concerned, remains much the same as at present, 
but the difference commences with the axis and 
bearings. The former is 8 in. in length to the out- 
side of pivots, which gives a very steady movement 
to the hammer, at the same time affording space for 
squaring and pinning it on and for a projecting 
tapered crank or lever which is cast on the spindle for 
live bolt locking, so-called because the movements 
of the locking bolt correspond with the rise and 
fall of the hammer. This length of spindle is 
even more advantageous in dead bolt locking, 
which is effected by casting the axle crank on a 
journalled cylinder having independent bearings 
(Fig. 2) through which the hammer axle passes, 
but with which it has no connection, save from a 
radial projection cast on the hammer axis coming 
in contact with the faces of a slot in the cylinder. 
This slot exceeds the radial projection on the 
hammer axis in width, by just so much as to allow 
the hammer to work independently in chiming, and 
only to elevate or depress the locking bolt on rising 
to, or falling from, the chiming position. It will 
be seen, howeyer, that it is really not at the chim- 
ing position, but at the first blow of the hammer, 
that the locking bolt is raised to its full height 
(although the wheel is already locked), where it re- 
mains until the manual is released, which at once 
allows the hammer to fall from the chiming position 
to the floor carrying the bolt down with it. The 
construction of the device will be readily followed 
from the illustrations on page 485. 

The balanced float water motor of Mr. Sealy 
Allin, of 81, Queen Victoria-street, E.C., was one 
of the notable objects in the South Gallery, and 
secured a good deal of attention from its novel 
appearance and towering height. It consisted of a 
steam pump lifting water from an underground 
tank into one at the top of a high staging or scaf- 
fold. From thence the water passed through the 
motor illustrated on page 492, and found its way back 
into the lower tank to be again raised. The motor 
itself consisted of a chain carrying a number of 
rectangular floats, which descended through a trunk 
or gate and rose up again in the open air, in the 
reverse manner to a chain pump, passing round a 
pitched wheel at the top and bottom. The method 
of attachment of the floats to the chains by which 
they were held together, was peculiar, and formed 
one of the leading characteristics of the design. 
They were pivotted at each end to brackets project- 
ing from the chain, these brackets being also pro- 
vided with rests or stops which supported the floats 
in the working position. The effect of this arrange- 
ment was that while the floats descended in a hori- 
zontal attitude, and passed part way round the 
lower wheel with their faces presented perpendicu- 
larly to the pressure of the water, yet as soon as 
this pressure ceased or became less than the back 
pressure of the tail water, the floats tilted on their 








pivots and were drawn up without any resistance 
or splashing. As they passed over the top wheel 
they fell back into their proper attitude and entered 
the trunk horizontally. 

The advantages of this form of motor are to a 
certain extent self-evident ; it is cheap to construct, 
and can be applied with equal facility to high and 
low lifts; it dispenses with the use of heavy 
gearing and expensive foundations, and cannot be 
drowned by the backwaters of a flood. In addition 
to this the inventor lays claim to a high efficiency, 
and in support of his allegation he made prepara- 
tions for a series of tests, if the jury had seen fit to 
make them. To this end he fitted a Prony brake 
to ashaft driven off the main shaft, and he pro- 
vided a tank, in which the tail water could be 
caught and impounded for a short time. But 
for some reason the jury made no inquiry into 
the actual facts, and we are not able to give any 
official confirmation or denial of the ninety-odd per 
cent., stated by Mr. Allin to be the measure of the 
efliciency of his motor. Since the declaration of 
the jury awards, a semi-official test his, however, 
been made to find to what extent the buckets must 
be filled to run the motor unloaded at the speed of 
150 ft. a minute. The average of several trials 
showed that an expenditure of water equal to 72 
per cent. of the entire capacity of the machine, was 
required to do this, leaving the remaining 922 per 
cent. available for outside work and the extra fric- 
tion and leakage which would follow for the increased 
load. The objection which rises most readily to 
the lips of one used to water-wheels is that the 
floats, being so many pistons, will involve a good 
deal both of leakage and friction. But the former 
difficulty is removed by making them a loose fit, 
while the latter is not very serious, for the leakage 
takes place in the same direction as the flow, and 
has to pass about two dozen floats before it finally 
escapes. On a review of'its advantages and disad- 
vantages it would seem that the motor has real 
merits, and that in many situations it will do effti- 
cient service at a very moderate first cost. 








ROLLS FOR CRUSHING ORE. 
By T. Eetzston, Ph. D. 
(Concluded from page 466.) 

To make a comparison between the efficiency of 
rolls and stamps, the possible output and the cost 
of doing the work must be considered. The 
quantity of material which can be treated in any 
given time will depend on the amount of actual 
crushing surface which is in contact at each moment 
of time. It is evident that that machine will be 
the most efficient which presents the greatest 
amount of crushing surface at every instant of 
time. The cost depends on the amount of power 
required to do the work and the expense of re- 
pairing the wear and tear of the machine, and keep- 
ing it up to its greatest efficiency. The cost will be 
greatest when any part of the power is badly ex- 
pended or wasted, and when the number of parts 
to the machine is so large as to make the construc- 
tion or repairs expensive, and when for any reason 
skilled labour is difficult to obtain. For this com- 
parison we will suppose that the rolls have been 
used and slightly worn to a diameter which will 
represent the average wear of a 26-in. roll, and that 
the rolls are 15in. long, running 100 revolutions 
per minute. The crushing surfaces of two such sets 
of rolis in actual contact at every instant of time will 
be equal, as we have seen, to that of a 50-stamp mill 
with shoes and dies 8 in. in diameter, making ninety 
drops per minute. The action of the rolls is con- 
tinuous. They have nothing to do and do nothing 
but crush the ore which falls between them. If 
during any instant of time there is no ore, the 
power expended by the machine is stored up in the 
flywheels. The power of the stamp is spent in first 
crushing the ore and then forcing it out of the 
screens. Asthe whole of it cannot be forced out 
at every blow, a considerable quantity of it will be 
acted on several times without passing the screen, 
and without being reduced any finer, and this ore 
not only consumes the force of the blow of the 
stamp, but cushions it, and thus still further reduces 
its effectiveness. The weight of the stamp and the 
height to which it must be lifted is a constant 
quantity, hence the power required to move it will 
be constant, while the effectiveness of the blow will 
depend on the size of the ore from the crusher, the 
quantity of it in the mortar, the size of the screen, 
and the effectiveness of each blow to force the 
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rolls crushed 20,000 tons of ore through screens | 


varying from 30 to 16. These same-sized rolls now 
have a capacity of 100 tons in twenty-four hours, 
but inthe beginning it was very much less. Esti- 
mating the actual duration as 250 days, the cost of 
the wear will be : 





dols. 
Two sets of steel tyres at New York 764.00 
Freight on 3264 lb, at 3 cents 98.00 
Total wear 862.00 
The wear for twenty-four Seeded rn will be: 
dols. 
For steel tyres 3.45 


Other wear, screens, supplies, and lubri- 
cants (maximum) wis 17 
Wages for repairs (maximum) . 1 


It is not yet possible to make an accurate com- 
parison of the cost of working by stamps and rolls, 
The stamp mill has been used so long, that there is 
plenty of data for it, but rolls have been so recently 
used for metallurgical purposes, and have been 
used on a large scale in so few mills, that sufficiently 
accurate data, for all the cases to be considered, has 
not as yet been accumulated. It seems to be defi- 
nitely settled, however, that for lixiviation they 
are the best and the cheapest. For the compari- 
son of expense we will assume that two sets of 





WASTE-WATER 


(For Description, see next Page.) 
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26-in. rolls are equal in capacity to a 30, not a 
50 stamp mill as we have just now supposed, 
with stamps weighing 8501b. to 9001b., dropping 
90 to 95 drops a minute, with a fall of from 7 in. 
to 9in. It has been found at the Bertrand Mill 
that two sets of 26-in. rolls, with the consumption 


of four cords of wood, will crush 100 tons of mode- 


| that it will pass a No. 16 screen. 





in twenty-four hours, so 
A 30-stamp mill 
to do the same work will consume six cords of wood. 
We will suppose that the conditions of labour and 
prices of material at both mills are the same. An 
ordinary stamp battery,* including hard wood 
screens, frames, guides, pulleys on the cam shafts, 
Tullock’s feeders with iron hoppers and necessary 
bolts, weighs about 90,600]b. and costs in Chicago 
5850 dols. The frame takes about 36,000 ft. of 
timber. The expense of the stamp battery, not in- 
cluding elevators, conveyors, and revolving screens, 
which are common to both, will be: 


rately hard quartz ore, 


dols. 
Plant at the foundry ... 5,850.00 
Freight to locality 2,718.00 
Lumber 1,800.00 
Cost of setting up 4,000.00 
14,368.00 





* Production of Gold and Silver in the United States. 
Washington, 1883, 
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Cost of building in excess over a dols. 
building for rolls , ‘ 1,500.00 
Cost of engine boilers in excess over 

rolls 1,250.00 

17,118.00 
The amount of lumber required for the rolls 
|is nominal. As the machine has but few parts 
the labour of setting it up is small. The weight 
of one set of 30-in. rolls is 18,610 1lb., the cost in 


New York is 2500 dols. The weight of one set of 
26-in. rolls is 14,219 1b. They cost in New York 
2250.00 dols. They require one self-feeder weigh- 
ing 2000 lb., costing 200 dols. 





dols. 
The cost of two sets of 26in. rolls 
and one automatic feeder 4,700.00 
Freight .. 780.00 
Cogt “of setting up, including lumber 700.00 
"6,180.00 


Difference in favour of rolls... 10,938.00 
For the wear of the stamps, the statistics have been 
taken from the Manhattan and Ontario mills, whose 
statistics have been given above, and the Lexington 
figures the first year’s run. Making a little allow- 
ance for the extra breakage from the heavy stamps 
at the Manhattan, and the want of it from the 
newness of the Lexington, the following estimate, 
which appears impartial, but the correctness of 
which time only can show, has been made.* 
Wear of a 30-Stamp Battery for Twenty-four Hours 
Running Time. 


dols. 

Wear, breakages, siiabiit screens, and 
lubricants fe 11.50 
Wages for repairs ... 5.50 
Total cost 17.00 


The cost is distributed as follows : 
per cent. 
Wear of shoes and dies 40 


Tappets, bosses, cams, stems, shafts, 
flanges, and boxes 38 

Screens, screen frames, battery guide, 

lubricants, ¢ carpenter and machine 
supplies aa 22 
100 


The wear and tear of rolls has been found to be 
6.45 dols. The difference, therefore, in favour of 
them, is 10.55 dols. Taking now into considera- 


| tion the interest and sinking fund, which should not 
| be neglected considering the precarious existence of 
} ples 


* Production of Gold and Silver in the United States. 
Washington, 1883. 
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the mines, and should not be put, for that reason, 
at less than 15 per cent., if we suppose that the 
mill works 350 days in the year, and consider that 
the mill will cost 10,938 dols. more than the roll, 
we find that the interest for the sinking fund ac- 
count will be 4.68 dols. per day. 


Saving from the Use of 26-Inch Rolls as compared with 





30-Stamps per day. 
dols. 
Wear and tear and repairs 10.55 
Interest and sinking fund Sen 4.68 
Two cords of wood at 6G dolls... 12.00 
Total saving 27.23 


The saving will probably be somewhat more than 
this, as it has been previously shown that the crush- 
ing surface of the 26-in, rolls was equal to that of a 
50-stamp mill; admitting, however, that it was only 
half that amount, the saving is still sutticient to 
merit the serious attention both of millmen and 
engineers. If nothing more than the freedom from 
dust and noise was to be gained and the work was 
not quite so well done, there would still be sufticient 
in favour of the roll, to make it worth while to use 
it, were it only for the compactness of the machine 
and the freedom from stoppages. 

There is an additional argument in favour of the 
rolls, which is that they can be sent out from the 
machine shop ready to be set up, and as they are 
self-contained can be put up ready for work ina 
very short time ; whereas the number of parts to a 
stamp battery are such that it must be sent out in 
pieces and consequently requires months to set it 
up, supposing that its complicated foundations are 
all ready to receive it. 

One great difficulty in the way of introducing any 
new machine is, that if there is to be an economy 
to be made, people want something cheap, and very 
cheap, which often leads them for the sake of 
saving a little to be guilty of great and un- 
warrantable extravagance in purchasing a really 
poor machine. Nothing can be more extravagant 
than a cheap machine, when the greatest element 
of economy, in its profitable use, is its great 
strength. Even the Krom rolls, which are the 
strongest and best constructed of all the varieties 
now in actual use, might have their weights, in 
certain parts, advantageously increased. ‘lhis re- 
mark applies equally well to rolls for lamination as 
well as for crushing. Dead weight here is an 
element of strength and not of weakness, as it is in 
some engineering structures. Whatever else is 
true, those rolls which are to be successfully used 
in metallurgical works, must have great strength, 
simplicity of design, all the wearing parts easily 
accessible, and all repairs must be easily and 
quickly made, for they are to be used where skilled 
labour is dear, and repairs both difficult and ex- 
pensive. Stoppage means not only outlay for re- 
pairs but cessation of output, and liability to it means 
diminution: of capacity, which should therefore be 
provided against it in every possible way. When 
the same amount of ability and capital has been ex- 
pended in perfecting rolls that has been used over 
along period of years in bringing the stamps to 
perfection, we shall probably wonder that stamps 
ever were used. 








DEACON’S WASTE-WATER METER 
SYSTEM.—No. I. 

Tue detection and the economical reduction of 
waste in systems of water supply in large towns have 
for many years constituted a problem, the solution 
of which has baffled the ingenuity of the water 
engineer, and one which can hardly be exaggerated 
in importance. It must be remembered that waste 
in a water supply, more especially underground and 
invisible waste, not only reduces the supply per 
head throughout the whole district and increases 
its cost, but it also undermines foundations, floods 
the basements of buildings and interferes with drains 
and similar underground works, which in some cases 
retaliate by poisoning the supply itself with sewer 
gas or putrescent matter. It must be clearly 
understood that when we speak of waste in connec- 
tion with the syst>m we are about to describe, we 
do not refer to the waste of water which takes place 
after it has been drawn for use and which we would 
prefer to designate by the name of misuse rather 
than waste. Throughout this article we shall 
restrict the use of the term waste-water, to the 
leakage which goes on throughout the system 
between the point at which the water supply enters 
a town or district, and the taps and other fittings 
whre it is drawn off or utilised ; and this waste 





or leakage is made up (1) of leakage from im- 
perfect joints and fittings or from perforations 
in the great underground supply mains, (2) 
of leakage from the underground distributing 
mains, (3) of leakage from house service pipes 
and their connections with the larger mains, and (4) 
of leakage in the distributing pipes within the 
houses. Of these four sources of waste in the 
water supply of a town it is clear that it is only the 
least important that are easily detected, for unless 
a leak in a leading main be so great as either to 
flood the roadway or to seriously affect the quantity 
of water delivered to the neighbouring houses, it 
might go on unobserved for months, diminishing 
the supply, reducing the pressure, and greatly in- 
creasing the cost throughout the district, but on the 
other hand leakage by defective pipes or fittings 
within a house becomes a nuisance long before the 
waste of water occasioned thereby acquires any 
importance, and householders in ordinary self- 
defence take care to have the matter attended to. 
But when such leakage takes place underground 
where it cannot be seen a large quantity of water 
must be continually running to waste and without 
giving any indication of its existence. The im- 
portance of comparatively insignificant leaks in the 
distributing mains of a town will be appreciated from 
the following Table, which gives the amount of 
leakage from lead pipes through circular orifices of 
diameters varying from that ofa fine needle to about 
one-fifth of an inch under a uniform pressure of 
40 lb. on the square inch. 


Diameter of Orifice. Leakage per Day. 


in. gals. 
021 100 
036 180 
.061 ... 625 
117 ... 2700 
234 . 6000 


From these figures it will be seen that a 
pin-hole no larger in diameter than that of a 
moderate-sized sewing needle will allow as much 
water to discharge itself under a pressure of 40 1b. 
on the square inch, as would supply two households 
of six person’s each with a liberal allowance, and 
yet perforations varying from needle holes to 
apertures asquare inch in area are very common, 
and remain, under ordinary systems of water 
supply, undetected for long periods of time. 

It is for the detection and prevention of this 
invisible waste in the supply of water to towns 
that the waste-water meter system of Mr. Deacon 
has been devised, and its adoption in Liverpool 
some years ago was attended with so much success, 
and with so remarkable a diminution of the waste 
of water, that it has been steadily spreading over 
the country, and not over this country alone, but on 
the Continent of Europe and in the United States, 
as well as in India and other parts of the world. 

The diagram, Fig. 1, on page 488, represents the 
rate of water supply at each instant during twenty- 
four hours in a district having a population of 1933 
inhabitants, and will illustrate the quantity of water 
drawn out of the system for every moment of the 
day, and the water being wasted both from visible 
and from invisible defects. The abscissze in this 
diagram indicate periods of time of fifteen minutes 
each throughout the day and night, and the ordi- 
nates the number of gallons per hour flowing into the 
district, and therefore the quantity of water being 
used and wasted at any time in the twenty-four 
hours. In this diagram the two kinds of waste, 
that is to say, underground or invisible waste 
and the superficial waste, are distinguished from 
one another by different kinds of shading, the 
former (amounting to about 800 gallons per hour) or 
ten gallons per head per day, being marked by 
simple diagonal hatching, and the latter a further 
quantity of about 400 gallons per hour, or five 
gallons per head per day, by cross-hatching. Both 
these species of waste are uniform in their flow 
throughout the twenty-four hours, so their rates per 
hour are correctly represented by the horizontal 
lines drawn at 800 and 1200 gallons respectively, 
their aggregate daily quantity being measured 
by the shaded rectangle whose length is measured by 
twenty-four hours, and whose height is measured by 
1200 gallons per hour, and this aggregate amount of 
waste is equal to 15 gallons per head per day. 
Above this rectangle and resting on it is a part of 
the diagram shaded by dots, and is bounded by 
an irregular line which is a measure of the quantity 
of water used and misused throughout the district, 
and it is interesting to observe the times at 
which the public are drawing most water (cor- 
responding to a great extent to meal times), as 








well as the falling off as night is approached, 
and the gradual waking up of the city between 
5 and 8 a.m. It will also be observed that be- 
tween 12.30 and 2.30 a.m. hardly 100 gallons per 
hour are being drawn out of the mains, and this 
falls to less than 50 gallons between three and four 
o'clock, varied occasionally by isolated taps being 
opened here and there, indicated by such lines as 
will be found at about 2.20 a.m., and between 3.3 

and 4.15. Again, indications are given of taps being 
opened which draw their water from cisterns filled 
by ball-cocks ; in these instances the line first rises 
nearly vertically, indicating the quick opening of 
the ball-cock, and then falls off gradually by a curve 
or slope merging into the horizontal line ; examples 
of these indications will be found between 1.30 and 
1.45 a.m., and between 4.15 and 4.30. It will thus 
be seen that the aggregate waste from invisible 
defects, from superficial leakage, together with the 
use and misuse of water through every minute of 
the day in a large district, can be illustrated by 
means of a diagram, upon which the quantity of 
water wasted is clearly distinguished from that used 
or misused, and under Mr. G. F. Deacon’ssystem such 
a diagram is automatically registered by the water it- 
self as it flows into the district, and by apparatus of 
exceeding simplicity, and which, moreover, in no way 
interferes with the pressure or head of the supply. i 

The waste-water meter of Mr. Deacon is shown in 
perspective in the engraving, Fig. 3, on page 48%, 
and in section in Fig. 4, and it must be borne 
in mind that the whole water supply for a district 
is passed through the meter, which may be brietly 
described as a frictionless valve which automati- 
cally adjusts the area of its waterway to the quantity 
of water flowing through it at a given initial pres- 
sure, at the same time continuously recording that 
area upon a sheet of paper wrapped round a cy- 
linder which rotates beneath a pencil or stylus once 
in twenty-four hours. 

Referring to Figs. 3 and 4, it will be seen that the 
lower portion of the apparatus forms a part of the 
main supply pipe bringing water into a town or dis- 
trict, entering on the right and flowing in the diree- 
tion of the arrows downwards through a conical tube 
and continuing into the main on the left. The ver- 
tical cone and its fittings constitutes the moving or 
detecting portion of the meter, while the parts 
above constitute the indicating and recording appa- 
ratus. In its passage through the meter, the water 
passes down a vertical, hollow, truncated cone, the 
upper end of which is the same diameter as the 
water main, and the lower end is considerably 
larger. Within this conical tube there is a hori- 
zontal gun-metal disc carried by a brass concentric 
stem which is guided vertically by a brass tube in 
which it slides. By its own weight, therefore, the 
disc tends to lie at the bottom of the chamber below 
the cone. From the upper end of the stem carry- 
ing the disc passesa fine vertical wire through two 
small bushes of phosphor-bronze out of the water 
chamber and into the dry chamber above. From 
between the two bushes there is led a small tube 
so arranged that it may carry off any water which 
may escape through the lower bush, and by this 
means water is prevented from passing through the 
upper bush or stuffing-box into the dry chamber. 

The portion shown in the upper part of the figure 
is a dry chamber visible when the cover is removed 
and containing the indicating and recording appa- 
ratus. From the water chamber below the vertical 
wire passes to a small carriage guided vertically and 
supporting a metallic pencil. The carriage is held 
up by avertical cord passing overa pulley to a coun- 
terbalance weight at the back. The lower end of 
this wire is actuated by the gauging apparatus below. 
When no flow is taking place the counterbalance 
weight holds the carriage and its pencil at the top 
of the stroke, being the zero level. Directly a flow 
takes place the carriage and pencil are drawn down 
into a new position which is lower the greater the 
volume passing at the time, so that for each volume 
passing per second there is one level and one level 
only at which the pencil will stand until the rate of 
flow changes. Presented to the pencil is a sheet of 
metallic paper which is wrapped round a vertical cy- 
linder and is ruled with vertical hour lines and with 
horizontal quantity linessuchasshownin Figs. land2. 
This paper, when placed upon the cylinder, isinverted 
that the zero line may be at the top where the pencil 
stands when there is no flow. The drum is caused to 
revolve once in twenty-four hours by a damp-proof 
clock fixed within or below it. If now water be passing, 
the pencil will descend until it points to the position 
below the zero at which the diagram indicates water 
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passing through the meter at, say, 1000 gallons per 
hour, which will be the rate of flow at that moment, 
and similarly it will take up any other position 
under the influence of, and corresponding with, an 
increase or decrease of the flow. The revolution 
of the cylinder once in twenty-four hours insures 
that the mark made by the pencil at any recorded 
instant shall represent the rate of flow in gallons 
per hour at the same instant. Thus, in a main 
supplying three or four thousand persons, the open- 
ing of a single tap is shown by a sudden fall in the 
line, and the quantity per hour is indicated by the 
depth of that depression, and the duration of the 
flow is recorded by its horizontal width. When no 
water is passing through the meter the counter- 
balance will have raised the disc to the extreme 
point of its travel so that it fills up the aperture 
forming the upper or smaller end of the cone; if now 
a tap in the outlet be opened, water will seek 
to flow, but in endeavouring to do so it must press 
upon the disc, depressing it to a larger part of the 
cone, and the point where the descent of the disc 
will cease, will be that at which the annular space 
between the edge of the disc and the interior of the 
cone is suflicient, under the difference of pressure 
between the upper and the underside of the disc, 
to enable the required quantity of water to pass. 

It will thus be seen that as the area of the water- 
way increases with an increase of flow, that flow 
can have no appreciable resistance offered to it by 
the meter, which may, therefore, be placed direct 
upon a main without in any way affecting the pres- 
sure or head ; in fact, a Bourdon gauge fixed on one 
side of the meter indicates precisely the same pres- 
sure as another fixed on the other side, and we be- 
lieve it is safe to say that this undoubted advantage 
is shared by no other meter in existence. 

In our next notice we shall describe the waste- 
water meter system of Mr. Deacon, in which the 
meter we have been describing forms so essential a 
part, and by which waste in water-supply is systemati- 
cally detected, registered, and permanently reduced. 








ENGINES OF H.M.S. ‘‘SURPRISE” AND 
‘“* ALACRITY.” 

We this week give a two-page engraving containing 
further perspective views of the twin-screw compound 
engines constructed by Palmer’s Shipbuilding and Iron 
Company, Limited, of Jarrow-on-Tyne, for H.M.S. Sur- 
prise and Alacrity. Our previous illustrations of these 
engines were contained in our two-page engravings pub- 
lished with our numbers of the 6th inst. and the 9th and 
28rd ult. On pages 447 and 450 ante we also gave views 
of the boilers. As before, we postpone our description 
until the completion of our series of illustrations. 


COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Sir,—I regret to observe that you still hold to the view 
that no advantage would be gained by building an engine 
in all respects resembling the ‘‘ Precedent,” save that her 
cylinders would be 18in. instead of 17in. in diameter, 
and you urge that the cases I quote in support of my 
argument are not apposite. You will remember that I 
first brought forward this contention as showing how 
better results, both in point of economy of fuel and 
efficiency, could in this particular engine have been 
obtained with so small an increase of first cost as to be 
practically inappreciable, you having fully considered 
the probable effects of an attempt to secure economy of 
fuel, in which a substantial increase of first cost is assumed 
as a sine qud non. Now in the paper on ‘‘ Modern Loco- 
motives” read before the Institution of Civil Engineers in 
December, 1873, by Mr. Robinson, considerable promi- 
nence is given to the standard coupled engine then work- 
ing trains on the northern section of the North-Western 
line. These engines were introduced by Mr. Ramsbottom 
in 1866, and continued, improved somewhat in detail, by 
Mr. Webb up to 1873. Mr. Robinson describes them as 
6ft. 74in. coupled wheels, 17in. by 24 in. cylinders, 15 ft. 
of firegrate, 89 ft. of firebox heating surface, and 19.75 
tons weight on the coupled wheels. Comparing these 
engines with the ‘‘ Precedent,” we see that they have 
practically the same wheels and cylinders, but much 
smaller boilers. By some inadvertence in furnishing par- 
ticulars of the engines which ran at Newark, the firebox 
heating surface of the ‘Penrith Beacon” was given as 
94.6 square feet, being that of the ‘‘ Precursor” class, in- 
stead of 103 square feet, the correct figures ; so really she 
has more boiler power than you imagined. Originally the 
Ramsbottom engines only carried a boiler pressure of 1201b., 
but as they were rebuilt the new boilers carried the same 
pressure as in the ‘* Precedent” class, and they do good 
work. If such a small boiler is suitable for 17 in. by 24 in. 
cylinders, surely the larger boiler of the ‘‘ Precedent ” is 
fit for larger ones. You will urge that the conditions of 
load, speed, and gradient under which the small engine 
works, are such as to alluw the work being done with the 
low mean pressure which the small boiler renders her 
capable of maintaining ; very good, and therefore the 
‘Precedent ” working a similar train would have to 
maintain the same mean pressure, but with her larger 
firebox some economy of fuel might be expected; when, 
however, this latter engine had harder work to do, she 











would have to maintain a higher mean pressure, and 
therefore use more steam. I maintain that it would be 
much better policy to give the ‘‘Precedent” 18 in. 
cylinders, in which case the tractive force per pound of 
mean pressure in the cylinders would be raised from 88 to 
99. In your note touching on the last sentence of the 
first paragraph of my last letter, you have made a little 
mistake, having read steam for mean pressure ; my argu- 
ment being that if the ‘* Precedent” as she is was exert- 
ing a total tractive effort of, say, 4000 lb., the mean pres- 
sure in her cylinders would be 45 1b., but if her tractive 
force were raised to 99, the mean pressure required would 
be 40 lb. only; and consequently less steam would be 
used te do the same work. A Ramsbottom engine on any 
given section of the North-Western line will pull trains 
up to acertain limit of weight and speed; it certainly 
looks like common sense to suppose that having to pull a 
heavier or faster train over the same section with a 
locomotive whose steam generating power is consider- 
ably in advance of the former one that the cylinders 
should be so enlarged as to enable the harder work 
to be done with the same mean pressure; to deny 
this is simply to assert that there is no benefit to be 
derived from working expansively. As to the ‘ Pre- 
cursor” class, they did not fail from their high tractive 
power, but simply because, as might have been expected, 
an engine with wheels suitable for goods traffic did not 
give satisfaction running fast express trains. I rather 
like the word ‘‘over-cylindered,” it just expresses my 
opinion exactly. In Mr. Johnson’s case, in going from 
17 in. to 19 in. cylinders, we see that he increased his 
piston area 25 per cent., and therefore the loss from 
friction due to such an increased initial load more than 
counterbalanced any saving due to the higher tractive 
force ; but 18-in. cylinders with a boiler pressure of 140 lb. 
are in use successfully on nearly every railway in Great 
Britain, and I fail to see any reason why the North- 
Western should be excepted. Take the average of the new 
express engines on British railways during the last eight 
or ten years, and we find that they run about 17 ft. of 
grate, 100 ft. of firebox heating surface, and a tractive 
force of 100; and why, in direct opposition to the practice 
of his contemporaries, Mr. Webb should be held to be 
right in using a tractive force of 88, with an average 
boiler, passes my comprehension altogether. 

The *‘ Gladstone” was designed for special work, and 
having been given a cylinder volume as large as actual 
experience would justify, advantage was taken of her 
peculiar arrangement to give a very oa firebox in order 
to secure a good command of steam. I may remark here, 
in reply to Mr. Monk, that I never suggested any special 
cut-off, I merely said that the cut-off in full gear should 
be as little past half-stroke as would insure the engine 
starting from all positions. As to 18-in. cylinders causing 
excessive slip, the fact remains that many hundreds of 
such engines are running in England every day, but I 
“~~ to have more to say to Mr. Monk another time. 

n reply to ‘‘ Inquirer,” I may say that I thoroughly 
believe in the compounding of locomotive engines on ordi- 
nary lines, if only for the reason that in the compound 
engine there is an important gain from the reduction of 
the initial load on the pistons, and that as the rate of ex- 
pansion is increased the load on the two pistons together 
falls proportionately with this result, that a rate of ex- 
pansion quite impracticable in the simple engine can be 
used successfully in the compound one, and that an 
amount of bearing surface barely sufficient for reasonable 
endurance in the simple engine becomes quite ample in 
the compound one. ‘‘ Inquirer,” who tells us that he is 
able to speak with authority, says he does not see the 
likelihood of any great difference in cost between the 
** Dreadnought” and Mr. Worsdell’s engine, but he will 
please to remember that the latter engine is just the 
standard engine compounded with very slight alterations, 
the former is a development of Mr. Webb’s original 
compound, the result of the utter failure of this last to do 
reasonable work. 

Your contemporary, The Engineer, has already pointed 
out that the bogie cannot altogether be put against Mr. 
Worsdell’s engine, for the simple reason that very many 
non-compound engines have bogies, but the fact remains 
that in the engine in question it really was a necessity ; 
that, however, does not affect the principle at issue as I 
hope to show. In his simple engines Mr. Worsdell 
thought fit to use 7 ft. coupled wheels; for my part 
I do not see the philosophy of such an arrangement, 
for if the gradients are so very severe that a single 
engine is impracticable for lack of adhesion, it is 
very certain that to do the work with any degree of 
economy a high tractive force will be necessary, which 
means, with 7 ft. wheels, very large cylinders and a large 
stroke, involving a heavy, lofty, and altogether expensive 
engine. Again, as far as the British main lines go, expe- 
rience has shown that the extra adhesion required is not 
so largely in excess of what can be afforded by a single 
pair of wheels as to justify another very large and very 
heavily loaded pair being coupled to them; the speed up 
the gradients is of necessity slow, and therefore the 
6 ft. 6 in. wheels are no disadvantage, and we have no 
reason to doubt the ability of an engine with wheels of 
this latter size to come down the hill as well as one with 
7 ft. ones, as any one who has travelled from Carlisle to 
Edinburgh on the North British will agree. However, 
leaving that point, I assume that ‘‘ Inquirer ” will not 
question that the low-pressure cylinder is the measure of 
the power of the engine, andas Mr. Worsdell’s engine has 
a 26 in. low-pressure cylinder and 24 in. stroke her tractive 
force is 96.6. Now supposing he wished to allow this 
power to the ‘‘ Precedent,” with 6 ft. 6 in. wheels, he 
would require a low-pressure cylinder 25 in. in diameter, 
then retaining an 18 in. 7 cylinder and cast- 
ing both together as Mr, Worsdell has done, he would 





have the cylinder centres 1 ft. 11 in. apart, and allowing 
lin. thickness of metal the whole concern would go 


between the frames of the ‘‘ Precedent,” 4 ft. 2 in. apart, 


without any cutting, except a little at the leading end for 
the large cylinder flange, without entailing a bogie or any 
alteration of the wheel base whatever. Again, by so doing 
he would have half an inch to spare available either for 
lengthening the journal or crank-pin, or giving a little 
extra thickness tothe crank web. In your description of 
the ‘‘ Precursor,” March 5, 1875, you say that after eleven 
months’ hard work the tool marks were not worn out of 
the axle-boxes and horn-blocks, and speaking before the 
Institution of Civil Engineers at this time, Mr. Webb said 
she required no repairs, and was set to work again as she 
was, Again, you admit that the reduced wear and tear re- 
sulting from lighter initial loads is an important advan- 
tage, and then we have the additional 4 in. each side, 
so really the bearing surfaces of one crank-axle in this 
assumed case areas ample as could possibly be wished for, 
why then divide the engines to secure larger bearing 
surfaces? Iconfess I cannot answer that question. ‘ In- 
quirer” having expressed his admiration for this feature 
of Mr. Webb’s engine, proceeds to suggest that it be im- 
proved by reducing it one-third, that is he would come back 
from one cylinder, and 134in. journals, to two cylinders 
and 9 in. ones, and suggests a method of forming a com- 
parison between the “‘ Precedent” and a compoundengine. 
He proposes to retain the 17 in. inside cylinders as 
low-pressure ones, and put in two high-pressure cylinders 
to drive the trailing wheels, as a substitute for a coupling- 
rod ; rather a startling proposition for an expert in the 
cost of locomotive work, seeing that after eleven months’ 
service the result of the action of the ‘‘ Precursor’s” coup- 
ling-rod as producing wear and tear was nil, and that the 
cost of fuel saved, would never pay for such an increase 
of first cost and maintenance. It appears that if the 
‘* Precursor” ran for a year without any wear of axle- 
boxes and horn-blocks, and as eleven times nothing is noth- 
ing, she ought still to be running without any perceptible 
wear ; but as the fact remains that she has many a time 
been in the shops, it appears that the renewal account is 
swelled by other items than axle-boxes or horn-blocks, 
and yet we have a gentleman proposing to improve an 
engine by substituting for a coupling rod, which costs 
little and does no harm, a complete engine which costs a 
good deal both originally and for repairs. Well, when 
“* Inquirer” comes to put in his high-pressure cylinders 
the first obstacle he encounters is the leading wheel that 
has to be moved forward with the axle right under the 
chimney, making the wheel base 17 ft. 7 in., and entailing 
a radial axle-box or a very long rigid wheel base ; besides 
large alterations or an altogether new frame. Then what 
about the diameter of the cylinders? Looking at the fact 
that the “‘ Precedent” has a tractive force of 88 only, neg- 
lecting altogether the question of ability to start, what 
does he consider the lowest feasible point of cut - off 
in full gear that will enable her to do her work, seeing 
that the mere act of compounding limits the range of 
expansion? In the Worsdell system, with a low-pressure 
cylinder equal to the two cylinders of the ‘‘ Precedent,” 
namely, 24in., we are enabled to get in on the same centre 
lines (2 ft. between centres) a 20in. high-pressure one, 
and by carrying the steam 75 per cent. of the stroke secure 
an equivalent cut-off of 52 per cent. in full gear, and 
adopting both the auxiliary starting arrangement and the 
valve gear used by Mr. Worsdell, I have no doubt in my 
own mind that very satisfactory results would be ob- 
tained. It appears then that ‘‘ Inquirer,” to secure the 
same range of expansion as in this case, must use two 
high-pressure cylinders collectively equal to one 20 in. in 
diameter, viz., 144 in., and I again ask what set-off 
is he likely to get against such an expenditure? I 
suppose your correspondent will agree with me that the 
driven wheels of a locomotive always slip a little when 
running on the road ; that is they make slightly more re- 
volutions per mile than is accounted for by their circum- 
ference, and therefore in a coupled engine there is a cer- 
tain amount of work used up in dragging the trailing wheel 
round faster than it would go if running free. Now just as 
by compounding we reduce the maximum loads on the 
pistons, so also we reduce the maximum pull on the coup- 
ling rod, which in consequence does not become such an 
objectionable feature as in the simple engine, and there- 
fore affords less justification for its supercession by a com- 
plete engine. And one point more, the limited weight 
available for adhesion in the single engine renders the 
employment of a large cylinder area impracticable, as the 
heavy initial load sets up very considerable slip; as a 
consequence, we find that in all, even the best types 
of single engine, the tractive force is comparatively small ; 
this is partially counterbalanced by the fact that the free 
running of a single engine gives a higher ratio of effective 
to indicated power than in a coupled one; nevertheless, 
the tractive force available is smaller than would be de- 
sirable if the slip could be obviated. Here again we have 
the benefit of compounding on simple lines, for by the 
reduction of the initial loads the slip is so reduced as to 
render single engines available under many circumstances 
in which their successful use as simple engines is at least 
doubtful. 
Now, whether it be an inside cylinder simply, even up 
to 7 ft. 6 in. diameter of wheel, a four-wheel coupled for 
heavy or hilly work, or a six-wheel coupled goods engine, 
it all can be done on the simple method adopted by Mr. 
Worsdell, and with an ample elasticity in choice of 
cylinder volumes and ratios. Turning to Mr. Webb’s 
engine, what do we see? Will the ‘‘ Experiment ” haul 
a goods train? She might, but if she stopped on a bank it 
would be all up with her until assistance arrived. ‘‘ In- 
quirer” seems to doubt the charge of inefficiency brought 
against these engines, but I ask him to look at the fact 
that having a low-pressure cylinder equal to two 18% in. in 
diameter and a boiler pressure of 150 lb., they were not 
able to haul trains with the “‘ Precedents ” and had to be 





superseded by much heavier engines. The ‘‘Compound” 
has an equivalent cut-off in full gear of 37.5 per cent., and 
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the mean pressure at this cut-off multiplied by her tractive 

force, 104, is just about the same as the mean pressure in 

the ‘* Precedent ” cutting off at 70 per cent. multiplied by 

her tractive force 88, so that asa matter of fact the start- 

ing power of the two engines should be the same. 

That it is not so is patent to any one who has watched | 
their performances. Last year when the “‘ City of Chicago” 

was running the 12.10 p.m. from Euston to Liverpool 

every Monday, Wednesday, and Friday, the train fre- 

quently stopped at Morsley Hill, a Liverpool suburban 

station, standing on an incline of 1 in 113 ; and when the 

signal was given to start there was invariably what a 

Yankee would call a ‘‘ circus” in that station, nearly as 

good as the one at Penistone. Well, they took off the 

** City of Chicago” and tried the ‘‘Sarmatian,” but she 

was worse, and so the ‘‘ Precedents” were left to do the | 
work. 

In designing the ‘‘ Experiment,” as I have already | 
pointed out, Mr. Webb obtained his cylinder dimensions 
from the little test engine by a simple multiplication sum, 
without having any idea of the leading principles of the 
system, or if he had he ignored them. If it is a sine qua 
non in a simple locomotive that there is a very careful dis- | 
tribution of steam to secure a high-speed with economy, | 
much more perfect then must that distribution be ina | 
single cylinder engine running free ; which, then, is most 
likely to be successful, a high-pressure piston drawing 
steam from the steady supply of the boiler, or a much 
larger and heavier low-pressure piston drawing steam | 
from a receiver in which the pressure is continually | 
fluctuating? I think the answer is obvious, yet Mr. Webb | 
preferred to have the low pressure the single cylinder, and | 
divided the high-pressure into two of such small area 
that when only one piston could get steam the pro- | 
babilities were against the engine starting under fairly | 
exacting circumstances. As to the multiple system, 
per se, it was tried some years ago on the Northern 
Railway of France on a large scale, and proved a failure, 
and if it should so fail when applied to ordinary 
high-pressure engines, where the work under all cir- | 
cumstances can be quite fairly divided between the cy- | 
linders, how much greater is the probability of its failing | 
when applied to a compound engine where it is almost im- | 
possible to secure an equal division of work under the | 
varying loads encountered in ordinary train work? Ihave | 
already pointed out how, in Mr. Webb’s engines running | : 
at speed, the low-pressure engine is overcome by the | ALLIN'S WATER MOTOR, 
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momentum of the train, and the steam passing through | 


it simply neutralises in a more or less complete manner, 
the resistances offered by that engine itself, the whole of 
the other engine and train resistances being overcome by 
the high-pressure engine alone, and I maintain that this 
is bad engineering, for the whole of the work developed in 
the cylinders should be applied to overcome, collectively, 
the whole of the resistances; a result which can only be 
obtained by coupling the engines together in the usual 
manner, then any little difficulty experienced by one 
engine in getting over the centre is assisted by the other 
one. 

In your issue of August 10, 1883, page 126, you give 
indicator diagrams taken from a Webb engine at slow 
speed in full gear, and at fifty miles per hour cutting 
off at 35 per cent. in the high-pressure cylinder, the low- 
pressure valve remaining in full gear; the work is nearly 
all done by the high-pressure engine, and of course there 
is agreat drop in the receiver. Zhe Enyineer again, on 
October 30 last, gave two sets of diagrams taken from 
one of Mr. Worsdell’s engines under different conditions, 
the second of which shows the result of linking up both 
engines to cut-off at half-stroke, and is instructive as 
showing what might be expected from linking up the low- 
eagei valve gear of a Webb engine until the work at 

igh speeds was nearly equally divided ; a single cylinder 
engine running under such conditions does more harm 
than good, and when there is no alternative but to put 
up with this evil or else suffer a severe loss from 
drop in the receiver pipe, can it be wondered that these 
engines, having only a limited range of expansion at the 
outset, namely, an equivalent cut-off of 37.5 per cent. in 
full gear, and a moderate boiler pressure, 150 lb., should 
have turned out utter failures. In the ‘‘ Dreadnought ” 
class these evils of the ‘‘ Experiments,” instead of being 
modified, are only accentuated, and the fact that the 
former do what the latter will not do, is due to an appli- 
cation of the old shop recipe, ‘‘main strength and ignor- 
ance.” The ‘‘ Dreadnought” running through from 
London to Carlisle under precisely the same conditions as 
the “Compound,” consumed 12 per cent. more water, 


a multitude of defects, literally as well as metaphorically. 


| start. 
which speaks for itself of the relative efficiency of the two | 
engines, but that big boiler of the ‘‘ Dreadnought” covers | 
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Your contemporary argues from Mr. Worsdell’s dia- 





grams that the result is rather against than in favour | 


of, the compound engine ; but by referring the mean pres- 
sures to the low-pressure cylinder, we see that with a 
boiler pressure of 1501b. we have in one case, with an 
equivalent cut-off of 36 per cent., a mean pressure of 
65 1b., and at the high speed, with an equivalent cut-off at 
24 per cent., a mean pressure of 31]b., which can hardly 
be called unsatisfactory. 

Referring to the questing of starting one of Mr. Webb’s 
engines, the difficulty is when the engine stops with the 
low-pressure piston in such a position that it cannot get 
steam. Then if the high-pressure engine slips without 
moving ahead, or the driver opens the valve admitting 
steam to the low-pressure casing, the whole concern be- 
comes choked, and the difficulty becomes greater than 
before. The obvious solution of this difficulty is 
to have a continuous draw on the receiver—that 
is, to have two low-pressure cylinders, in which 
case, supposing each to carry steam beyond half stroke, 
opening the auxiliary valve would be sure to give steam 
to one of the low-pressure pistons, and insure an easier 
We have already considered Mr. Webb's arrange- 
ment with four cylinders, and seen that the cost com- 
pared with the small gain puts it out of the field; 
we have seen that the independent action of the low- 


























pressure engine accounts for the non-success of the 
machine as it now stands; there only remains the 
arrangement with one high-pressure cylinder inside and 


| two low-pressure outside ; in this arrangement a suitable 





distribution of steam to secure the proper running of the 
single-cylinder engine is more feasible than in Mr, Webb's 
arrangement, and a better result would no doubt be ob- 
tained from the low-pressure engine; but on the other 
hand, tosecure a start under all conditions, a non-return 
valve, somewhat on the principle of Mr. Worsdell’s, would 
have to be fixed in the receiver pipe to prevent the boiler 
steam admitted to the low-pressure casing getting back 
to the high-pressure piston and putting the engine ina 

osition of equilibrium, which would occur when the 
| ee-maln piston, and one of the low-pressure ones, are 
both cut off from steam. 

To sum up, I contend that the Worsdell type of com- 
pound locomotives offers advantages not obtainable with 
asimple engine, and that its flexibility enables it to be ap- 
plied successfully to all types of engines in ordinary use ; 
that the multiple system as a system possesses objection- 
able features which more than counterbalance the loss due 
to coupling rods ; that in compounding these features be- 
come more prominent, while in compounding on the 
Worsdell system the objectionable action of the coupling 


| rod is considerably reduced ; that the best type of com- 
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pound multiple engine is put out of the field by its expense; 
and of the other two types. Mr. Webb carefully chose 
the worst one, and in so doing has only reaped the failure 
which he deserved. 

I trust ‘‘ Inquirer” will now have his anxiety to hear 
my views on the two points somewhat allayed ; if there 
is anything not quite clear to him, or others, I will be 
only too happy to try and remove the difficulty, I only 
ask to be relieved from imputations of having a personal 
end to serve. I have no quarrel with Mr. Webb, and I 
have no patent locomotive of my own, but I am most 
strongly of opinion that in the interest of the shareholders 
of the London and North-Western Railway, a full in- 
quiry into Mr. Webb’s policy is not only desirable but im- 
perative. 

Yours very truly, 
RGUS. 

{We shall have something to say on the first paragraph 
of ** Argus’s” letter in an early issue. For the present we 
need merely remark that our correspondent appears to 
have misapprehended our reasons for objecting to the ap- 
plication of 18 in. cylinders to the ‘‘ Precedent” class. By 
dealing with the subject more fully than we could possibly 
do in a note like the present, we trust, however, to make 
the reasons for our views clear.—Ep. E.] 





To THE EprTor oF ENGINEERING. 

Str,—I have read with much interest the correspondence 
in your columns with reference to the above subject, and 
with your permission, I venture to make a small contribu- 
tion to the discussion. 

In the first place, I am rather surprised that none of 
your correspondents have referred to the engine patented 
by William Dawes (No. 1857 of June 20, 1872). This 
patent appears to embody several good points, but also 
one bad one, viz., the use of oscillating cylinders, an un- 
satisfactory arrangement for locomotives. On referring 
toit you will see that Dawes claims and shows two separate 
driven axles; two high-pressure cylinders drive one axle, 
and two low-pressure cylinders the other axle. And as 
far as I know he is the first in the field with that very im- 
portant improvement of the fast-running locomotive. The 
arrangement of two low-pressure cylinders is also good for 
easy starting. 

So much for ancient history. 

It seems to be the fact that the ‘‘ Dreadnought” class 
on the London and North-Western Railway are by no 
means the success Mr. Webb anticipated, their weak 
points being (A) awkward starters ; (B) having slow speed 
and great engine resistance when lightly loaded and run- 
ning down bank ; (C) great fuel consumption. 

I propose to point out some alterations in their design 
which would, I am confident, make them much better 
engines in each of the above respects. 

Leaving the boilers and high-pressure cylinders as at 
present, 1 would replace the single low-pressure cylinder 
with two (say 19in. by 26 in. or 20 in. by 24in.) with their 
slides on top or below, and with very free exhaust ports 
and pipes, the low-pressure cranks to be at right angles. 
Next, I would render the engines even more independent 
of each other by so arranging the equilibrium pipes or re- 
ceiver that at starting each engine could be worked as a 
simple engine, taking steam from boiler and exhausting 
into the air. As soon as the train was well under way, 
the steam from boiler to low-pressure cylinder would be 
cut off, and the high-pressure exhaust turned into the re- 
ceiver (this could be effected by one movement of a single 
handle), and the engines would work compound. 

The advantage of this arrangement would appear in the 
case of running down bank or with a light load, for then 
only one pair of cylinders need be in steam, well notched 
up, and the other pair running idle. A compound loco- 
motive is at a great disadvantage when lightly loaded, as 
nearly all the work is done in the high-pressure cylinder, 
whose exhaust is choked by having to wriggle through the 
receiver, low-pressure slide, low-pressure cylinder, and 
exhaust pipe before it can get out, no small matter at 
high speeds. 

It will be objected that this involves extra complication 
of the steam and intermediate pipes. So it does, but it is 
not an insuperable objection. 

I am aware that Mr. Webb, in his specification, claims 
two as well as one low-pressure cylinder, and also pro- 
vides for working the low-pressure with bviler steam at 
starting ; but so far, I believe, he has not availed himself 
of the arrangement shown on the drawing accompanying 
his patent. 

Now, as to fuel consumption, there will be, in a com- 
pound locomotive of the three-cylinder type, only a small 
range of variation of expansion grade in which the maxi- 
mum efficiency of the engine as a steam user is attained ; 
this range is much increased with the four-cylinder type, 
but still is not great enough to cover the extremes of load 
and speed a locomotive (except with heavy goods trains 
running long distances on end) has to accommodate. 
Still with the alterations I have indicated, I believe any 
fast passenger train now running on the North-Western 
could be run on 26 lb. per mile or even less. 

It would be instructive to try two such engines, one 
with an intermediate receiver of not more than the capa- 
city of one low-pressure cylinder and the other with a 
large receiver acting like the old balloon boiler mentioned 
in Mr. Thomas Urquhart’s interesting letter in your last 
number. 

In conclusion, seeing that Mr. Stroudley’s passenger 
engines work with about 26} lb. per mile and the Great 
Northern singles and Great Western ditto consume not 
more than 28 1b., is it advisable to add to the expense of 
construction and multiplicity of parts, unless we are pre- 
pared to go to 2501b. or 300 1b. per square inch boiler 
"gt so as to get as large a range of expansion in the 

ow-pressure cylinders of a compound locomotive as we 
now do in the cylinders of a simple one? Docs not an 





arrangement of valve gear in which the cut-off can be 
made early or late, without shifting the exhaust and com- 
pression poiuts seem (with present pressures) a more 
suitable means of improving the performance of locomo- 
tive engines? Sucha gear ought not to cost more than 1500. 
for a new engine, and it should enable ordinary fast and 
express trains to be worked on 22 lb. to 241b. per mile 
(including steam raising), which should show a saving, 
taking coal at 12s. 6d. per ton, of from 60/. to 75l. a year 
per engine. Sufficient to pay for depreciation and extra 
oil, and leave something over. 

Permit me to thank ‘‘ Argus” for his very interesting 
letters, at the same time begging him to avoid even the 
appearance of importing personalities into the debate, as 
the improvement of the engine is what Mr. Webb and all 
of us have at heart; and it can only be done by each 
adding his own bit of work to the structure. I hope soon 
to see locomotives running trains of 250 tons gross weight 
at 55 miles per hour, all round, on a consumption of 22 1b. 
per mile. 

I have been more prolix than I had intended, so will 
close with thanks to you, Sir, for inserting this letter. 

Yours, very truly, 
R. M. Batty, Jun. 

November 16, 1885. 








BOILER INSURANCE. 
To THE EpITor OF ENGINEERING. 

Srr,—I trust you will allow me space fur some remarks 
upon your recent article on boiler insurance, as I do not 
think you put the case of the insurance companies quite 
fairly, and that a little more information from one inti- 
mately acquainted with their system would show that in 
most cases the insured rather than the insurers are to 
blame for the explosion of insured boilers. I trust my 
remarks will be received in the same spirit as yours were 
written and accepted rather as an explanation of the 
views of the company I serve, and I believe also of most 
of the other companies, than as a complaint against your 
article. 

I believe, Sir, that the strictures which are passed from 
time to time upon our conduct rest upon a misunder- 
standing as to our powers, which are none, and as to the 
results we have obtained, which are considerable. With 
regard to the first, I would observe that boiler inspection 
in this country is not compulsory, and that the inspecting 
companies have no power to compel attention to their 
wishes. The subject was considered by a Select Com- 
mittee in 1870, which came to the conclusion ‘‘ That. they 
were not prepared to recommend the adoption of any 
system founded upon the theory of compulsory periodical 
inspection,” and which recommended among other things 
“That it be distinctly laid down by statute that the 
steam user is responsible for the efficiency of his boilers.” 
As the report of the Committee was based upon the evi- 
dence given before it, the conclusion arrived at may, I 
think, be taken as representing broadly the opinion of 
the majority of those conversant with the subject. 
Practically it amounted to this, that the inspection of 
land boilers should remain in the hands of the insurance 
companies, who, up to that time, had monopolised it, and 
who have since extended the field of their operations and 
reduced their rates of premium so far as to place what 
was then considered a satisfactory system of inspection 
within the reach of all. Being then entirely dependent 
upon public opinion for their existence, the companies 
have always had to consider how the maximum number 
of inspections were to be made with the least incon- 
venience to the owners of the boilers. The first in the 
field was the Manchester Steam Users’ Association, which 
started in 1855 with a system of inspection pure and simple 
but with small success. In 1859 another society was formed, 
entitled the Steam Boiler Assurance Company (now the 
Boiler Insurance and Steam Power Company), which, as 
its name implies, added insurance to inspection, thereby 
giving the Loiler owner some guarantee of the efficiency of 
the examinations. Its system has been adopted with 
more or less completeness by all the companies which have 
followed it. It gained the confidence of steam users and 
its success was signal and unquestionable. The insurance 
doubtless contributed to its success, but this was not the 
primary cause, for although the older association adopted 
the principle of a money guarantee in 1866, the number of 
boilers enrolled in its ranks is only about one-tenth of that 
inspected by the companies, yet it employs the same 
agency system and has had opportunities for making itself 
known which the companies have never had. While it has 
been patted on theback, they have been cried down ; still 
the result has been that while it inspects one boiler the 
companies inspect ten. No, the secret of the company’s 
success was not the money guarantee, but it was the way 
in which they met the wishes, and if you like, the preju- 
dices of the public. They started with the assumption 
afterwards justified by the Select Committee above re- 
ferred to, that the boiler owner was responsible, and 
accepted the conclusion which such an assumption in- 
volved, viz., that he was entitled to perfect freedom in his 
treatment of his boiler, and that their duty was simply to 
place inspection within his reach and to point out its 
utility, leaving him free to benefit by it as much or as 
little as he liked, to give him all they could with fairness 
to themselves, but to impose no conditions upon him be- 

ond the two simple and intelligible ones, that the insured 
boiler should not be structurally altered without notice, 
and that the load upon the safety valve should not exceed 
a certain limit. Let me illustrate the two systems as 
practised by the Steam Users’ Association and by this 
company, giving the association that priority which is its 
birthright. A boiler is proposed for inspection and an in- 
spection fee is paid and accepted. The owner is requested 
to prepare his boiler for thorough examination. In course 
of time he does so, and then if the boiler be found in a 
satisfactory condition, but not till then, he receives a 
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guarantee for a certain sum of money available for one 
year with the proviso that the association may withdraw 
the guarantee at any time if they suspect there is any- 
thing wrong with the boiler. 

With this company, and I believe with the 
also, the plan is somewhat different. A boiler is pro- 
posed for insurance. It is generally inspected first 
while at work, and a report with approximate dimen. 
sions is sent to the head office. The company then 
decide from the information furnished, and from their 
knowledge of the boiler maker and of the effects of the 
feed water on other boilers in the same locality whether 
and at what pressure they can insure it. If they have 
reason to doubt its safety, the proposal is declined, and 
the reasons for declining it communicated to the proposer, 
If it is accepted and the premium paid, a policy, re. 
newable annually, with the consent of both parties, js 
issued to the insured, which is indisputable till the ‘re. 
newal date. The insurer gets what he wants at once 
and gets it definitely without stipulation that this or 
that regulation must be complied with first. Here, Sir 
is the secret of the success of the insurance companies, 
It is this which has enabled them, in the face of much 
factious opposition, to cover the United Kingdom with 
inspectors, and, as may be seen by reading their annual 
reports, to save hundreds of lives and thousands of pounds’ 
worth of property, and lastly, in all probability to avert 
from manufacturers the burden of compulsory inspection, 

But it is precisely against the cause of our success that 
youcomplain, for you suggest that the companies have no 
moral right to insure boilers until they have absolute 
proof by thorough examination that those boilers are safe, 
and that by insuring them without this proof, they mis- 
lead steam users as to the real condition of these boilers, 
and thereby cause them to avoid the inconvenience of the 
—— examination by which alone the truth can be 
arrived at. 

Let me deal with these objections seriatim. The first 
is that the companies are morally wrong in insuring 
boilers, not recklessly and indiscriminately mind you, but 
with only a partial knowledge of their safety. [ join issue 
with you at once, and say the companies, being voluntary 
companies and without compulsory powers, are morally 
right in acting as they do, for by this means thousands of 
boilers get some inspection which would otherwise get 
none, and many serious accidents are prevented which 
would otherwise occur, as may be seen by reading the few 
selected instances in the different companies’ annual re- 
ports above referred to, for it is not only by thorough 
examinations that danger is detected. Further, a con- 
nection is established with the boiler owner which in most 
instances leads, in course of time, to a thorough examina- 
tion by persuasion, and thus converts his boiler from 
a powerful agent of destruction to a safe and useful 
servant. 

But this is not all; if no boilers were to be accepted till 
their condition was known with absolute certainty, few 
boilers could be insured at all. What would become of 
locomotive boilers, portable boilers, vertical boilers of the 
type irreverently called kettles, Lancashire and Cornish 
boilers covered with flags and brickwork, or other non- 
conductors ? Could a voluntary system of inspection 
insist with any prospect of success on the removal of 
tubes, or the entire stripping of shells for purposes of in- 
spection, merely because there might by chance be some- 
thing wrong? The companies know very well that they 
could not, because they know how great the difficulty is, 
even when suspicious circumstances make such a course 
imperative. Many an insurance is cancelled on renewal, 
through such attempts being made. But you reply that 
if the companies were to combine to refuse the insurance 
of all boilers till after such an examination as was practi- 
cable, had been made, the result would be that as many 
thorough examinations would be made as under the pre- 
sent system, but that they would be made at an earlier 
date, viz., when the proposal was given instead of ata 
later, as is often now the case. ‘This conclusion rests 
upon the assum:ptions (1) that boilers can be examined at 
any time, and (2) that all steam users are anxious to 
insure. The first is known to be incorrect ; the second is 
only true of a certain class of manufacturers with whom 
there is no difficulty under the existing system. But 
there is another class and a very large one who do not 
believe in the insurance companies (a feeling which I can- 
not help saying, you, Sir, and others, have done something 
to create and foster), and yet another who decidedly 
object to the visits of an inspector. Neither of these 
propose their boilers voluntarily, but have to be per- 
suaded by skilful agents, and be carefully played and 
hooked at the right moment or left alone altogether. 
cannot prove this in a letter like the present, but any one 
who cares for proof can have it by — at the com- 
pany’s office and looking through a few of the written 
reports of the aforesaid agents. I hold, therefore, that 
the companies are morally right in accepting all boilers 
which, so far as their knowledge and experience goes, are 
fit to work, and that they do far more useful work by 
acting in this way than if they pursued the course you 
recommend, and as proof of the propriety of our views, I 
adduce the fact that the Association which is so constantly 
held up to us as an example, inspects less than 5000 
boilers, while the companies inspect ten times that 
number. . 

And next as to your contention that the insurance of 
boilers without thorough examination misleads the owner 
to suppose that thorough examination is unnecessary. 
such a belief really exists it is certainly not the com- 
panies who are answerable for it, for the one thing they 
are constantly insisting on is the necessity for such exa- 
mination. It is very easy for a boiler owner to assert, as 
is often done at inquests, that he would have done any- 
thing the insurance company required ; but the com- 
panies know by experience that such statements are in 
general false, and that the class of boiler owners who are 
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readiest to make them are exactly those who ignore the 
company’s warnings and advice till an explosion happens, 
Can any reasonable person think that an insurance com- 
pany can possibly guarantee the safety of a boiler of 
which it has seen little more than the front end plate ? 
The proposition would be too ridiculous to require refu- 
tation were it not that you, Sir, and others who ina great 
measure form the public opinion upon technical subjects 
such as this have led steam users to believe that it is 
worthy of attention when urged as an excuse for negli- 
gence. Would it not be equally just to assume that be- 
cause a boiler owner has placed his boiler under the care 
of the Steam Users’ Association and paid his inspection 
fee that therefore he is entitled to consider it safe and to 
ignore their request for an entire examination. I think 
it would, yet I cannot remember that such an argument 
was ever urged with respect to that body. However, if 
any misunderstanding existed in past years, it cannot do 
so now, for the eompanies take good care to let steam 
users know that it is only by thorough examination 
that the condition of their boilers can be accurately 
known. See their circulars. Indeed this company goes 
further. In ENGINEERING for May 26, 1882, page 531, 
you asked a question, ‘‘ Do or do not the boiler inspection 
companies consider that their inspections of the boilers 
insured by them are sufficient to warrant the owners of 
those boilers from dispensing with other skilled inspec- 
tion’” I answered that question in my annual report 
for 1882 in the following words : 

‘““This company and the writer kelieves all other com- 
panies do consider and always have considered their in- 
spections sufficient to warrant the owners of insured 
boilers dispensing with other skilled inspection, provided 
the said owners afford proper facilities for examinations 
but not otherwise.” I then proceeded to show the ab- 
surdity of supposing that the mere fact of a boiler being 
insured could be taken as proof that it was safe whether 
it had been examined or not, and I concluded with the 
following paragraph : 

** As, however, it is asserted that doubts do exist as to 


the real responsibilities of the insurance companies, the | 


directors of this company decided during the past year 
to make an attempt to set such doubts at rest and to mark 
out clearly and unmistakably those boilers for which the 
company holds itself morally responsible by issuing a 
formal document, valid for fifteen months from the date 
of a thorough examination of the boiler named therein, 
certifying that the boiler was examined on that date, and 
found fit for the pressure mentioned in the insurance 
policy, and they wish it to be clearly understood that 
until such certificate is issued, the company’s responsi- 
bility is solely and exclusively pecuniary, and that the 
mere fact of a boiler being accepted for insurance does 
notin any way exempt the owner from the obligation of 
having it thoroughly examined, but merely implies that 
judging from its construction, external appearance, 
age, and situation, and the reputation of the maker and 
owner, the company consider the risk one that may be 
= such atime as a thorough examination can be 
made. 

The company also called attention to the matter in its 
prospectus and by circular. It would occupy too much 
space to quote from all the documents it has issued, but I 
inclose them for your perusal that you may judge whether 
there is any excuse for theman who says he believes a 
thorough examination is unnecessary. Further, in order 
that no firm may remain without examination by inad- 
vertence, I may explain that all boilers which have not 
been examined for nine months are entered in registers 
at the office, and from these registers letters are written 
to the owners at intervals varying from three months to 
three days according to the urgency of the case, request- 
ing an opportunity for complete inspection. The result 
of this has been that in 1881 the number of thorough 
examinations reached 82 per cent. of the number of boilers 
insured, in 1882, 86 per cent., in 1883 92 per cent., and in 
1884, 96 per cent., and I believe, if the truth were known, 
that other companies could show equally high per- 
centages. 

Such are the results of the system they have adopted, 
and I ask if it is fair that the system should be blamed 
because now and then one impracticable boiler owner 
reaps the result of his own stinginess and negligence? 
No, Sir, it isnot the companies who are in fault, but those 
who impartially distribute blame among them and 
thereby diminish their influence, instead of punishin 
the men wnom the Select Committee declared shoul 
be responsible. If one negligent boiler owner were 
heavily fined, a second sent to prison for a week, and 
perhaps a third for a month, I venture to predict 
that the number of explosions would be far less than it is, 
though I am not so foolish as to assert that it will ever, 
under any system, become zero. By pursuing such a 
course those in authority would give the companies ample 
power to carry on a purely voluntary system of inspection 
in an efficient manner and would thereby save the careful 
owner from the unmerited burden of Government inter- 
ference. If, Sir, I have written at some length, it is 
because I wish to have to write no more. If I have turned 
you into an advocatus diaboli and made my arguments 
personal it is merely because the youand I style of writing 
1s clearer and shorter than any other and not from any 
wish to put my sentences in a pointed and disagreeable 
form. All fe feeling I disclaimed at the beginning 
of my letter. I have simply endeavoured to show 
that the companies have done their best with the 
means at their disposal, and that this best is really 
a great work which ought to receive the cordial 
support of those who, like yourself, can influence the 
actions and opinions of the public. To inspect over 50,000 
boilers, good and bad, on a purely voluntary system, with 
a rate of explosion of 1 in 11,000 (see this company’s 
annual report for 1884, page 30) is no easy task, and I at 





least am proud of the way in which the companies have 
discharged it. 
T an, Sir, your obedient servant, 
MicuHakEL Loncrince, Chief Engineer. 
Engine, Boiler, and Employers’ Liability Insurance 
Company, 
12, King-street, Manchester, November 10, 1885. 

P.S.—With respect to the Leeds explosion, I ought to say 
that the boiler was not insured four and a half years by 
this company without inspection. It was insured in 1881, 
and though examined on April 19 in that year, the insur- 
ance lapsed in December following, and was not renewed 
again till November 28, 1883, so that from the time it was 
last insured till it exploded twenty months elapsed. The 
company knew that it was fit for the pressure in 1882, 
and that the feed water was not such as would cause the 
boiler to deteriorate. Hence I contend they were justi- 
age in accepting it in 1883 and in renewing the insurance 
in 1884. 

During the afore-mentioned period of twenty months 
they addressed seven requests for those examinations to 
the firm, and pointed out to them the necessity for such 
examination in the circular I have sent you. Unfortu- 
nately the engineman was one of that cantankerous species 
of which, fortunately, few specimens now remain, though 
they were common enough once, who hated inspection, 
and left the boiler-house when the inspector entered it, 
so that the company never became aware of the removal 
of the tubes until the collapse of the flue had taken place. 
Had the matter been mentioned to the inspector the 
owner would have been cautioned as to the danger. 
Under such circumstances, can the company be fairly 
blamed for this explosion ? 








MOY’S STEAM BOILER. 
To THE EpiTor oF ENGINEERING. 

Srr,—I thank you for noticing the above in to-day’s 
issue, page 475. There are, however, two errors in the 
notice, the first is that Mr. Downing is the exhibitor. On 
referring to the catalogue you will see that I am the ex- 
hibitor. The second error is that of the address, which is 
not 4, but 8, Quality-court. 


November 13, 1885. 


Yours obediently, 
Tuomas Moy. 








LAUNCHES AND TRIAL TRIPS. 
Messrs. A. HALL AND Co., Aberdeen, on Saturday, 
November 17, launched the Sarah, an iron screw steamer 
measuring 90 ft. by 184 ft. by 10 ft. She has been built 


| to the order of Messrs. William Mollison and Sons, mer- 


chants, Bervie and Gourdon, and is being fitted by 
Messrs. Hall, Russell, and Co., Aberdeen, with com- 
pound surface-condensing engines having cylinders of 
20 ft. and 10 ft. in diameter respectively. 





On Tuesday, the 10th inst., an iron screw steamer 
named the Matabele, a vessel of 1570 tons gross register, 
was launched by Messrs. Hall, Russell, and Co., Aber- 
deen. She measures 252 ft. by 35 ft. 3 in. by 23 ft., and 
is being fitted by the builders with triple-expansion 
engines of 160 nominal horse-power, and with two steel 
boilers designed for a working steam pressure of 150 lb. per 
squareinch. The Matabele has been built to the order of 
Messrs. T. Rennie and Co., of London and Natal, between 
which ports she is to trade. 

Messrs. John Reid and Co., Port-Glasgow, on the 11th 
inst., launched a screw steamer of 325 tons, named the 
Maule, for the Compania Sud-Americana de Vapores. 
She has been built to the specification and under the 
supervision of Mr. Thomas Dewsbury, Leeds, and is 
being supplied with engines by Messrs. Kincaid and Co., 
Greenock. This is the eighth steamer built by Messrs. 
Reid and Co. for the same owners. 


With the same tide Messrs. Alexander Stephen andCo., 
Linthouse, Glasgow, launched a beautifully modelled 
iron sailing ship named the Circe, a vessel of about 1650 
tons and built to the order of Mr. A. C. Le Quellea, of 
Bordeaux. She is specially intended for carrying nitrates, 
but is also suitable for the general trade. 


On the following day, Messrs. Robert Duncan and Co., 
Port-Glasgow, launched the Euphrosyne, a finely modelled 
iron sailing ship of 1800 tons net register, and measuring 
260 ft. by 40 ft. by 23 ft. Sin. She has been built to the 
order of Mr. Colin S. Caird, Greenock, and during con- 
struction she was superintended by Mr. James M‘Ewan, 
Greenock. She is intended for the East India trade, 
and is the seventh vessel built in the same yard for Mr. 
Caird. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to a combination of 
circumstances, the warrant market was in a state of high 
excitement last Thursday, and prices were run up tothe 
extent of 84d. per ton, making an advance of 1s. from the 
close of the preceding week. Business was done during 
the forenoon at 41s. 104d. to 42s. 44d. cash, also at 42s. to 
42s, 6d. one month, the close being buyers at 42s. 4d. cash 
and 42s. 54d. one month, and sellers at 4d. more per ton. 
In the afternoon there were transaction at 42s. 44d. up to 
42s. 7d., then down to 42s. 5d., and back to 42s, 6d. cash, 
also at 42s. 6d. up to 42s. 9d., down to 42s. 64d., and back 
to 42s. 74d. one month, with buyers at the close at 
42s, 6d. cash and 42s. 74d. one month, and sellers wanting 





3d. per ton higher. Friday’s market was also strong and 
irregular, the fluctuations extending to 54d. per tor; the 
close, however, showed a further gain of 2d. per ton, or 
1s. 2d. over the week. During the forenoon there were 
transactions at 42s. 7d. up to 42s. 10}d. cash, then 
back to 42s. 6)d. cash, also at 42s. 9d. up to 43s., and 
back to 42s, 84d. one month, and the close was 
sellers at 42s. 64d. cash and 42s. 8d, one month, with 
buyers at 4d. per ton less. Business was done in the 
afternoon at 42s. 5d. up to 42s. 8d. cash, also at 423. 64d. 
up to 42s. 94d. one month, with buyers at the close at 
423. 8d. cash and 42s. 94d. one month, and sellers at 4d. 
more per ton. The market was again strong on Monday, 
with a large amount of business done on forenoon 
’Change at 42s. 7d. to 43s. 1d. cash, also at 423. 9d. 
to 43s. 14d. one month, the close being sellers at 42s. 10d. 
cash and 43s. one month, with buyers at 4d. lower per 
ton. Transactions took place inthe afternoon at 42s. 10d. 
to 43s. cash, also at 42s. 114d. to 43s. 1d. one month, and 
sellers at the close were asking 42s. 11d. cash and 43s. O}d. 
one month, with buyers at 3d. perton under. Yesterday’s 
warrant market opened firm, but became weak, and 
closed with the prices 24d. per ton under those ruling at 
Monday’s close. In the morning business was transacted 
at 42s. 11d. down to 42s. 8d. cash, also at 42s. 11d. down 
to 42s. 9d. one month, the market closing with sellers at 
42s. 9}d. cash and 42s. 10$d. one month, and buyers 
at 4d. per ton less. The quotations in the afternoon 
ranged from 42s. 10}d. to 42s. 94d. cash, and from 
42s. 1lds. to 42s. 9d. one month, the close being buyers 
at 42s. 8d. cash and 42s. 9}d. one month, and sellers 
at 4d. more per ton. Some excitement was shown in the 
warrant market this forenoon, bears closing freely, while 
a number of other transactions were also recorded. 
Though largely of a speculative character, the movement 
seems to be traceable to an assurance that trade is likely 
to improve. Prices advanced in the forenoon to 43s. 3}d. 
cash and 43s. 5d. one month, and in the afternoon to 
43s. 5d. cash and 43s. 64d. one month, with buyers at the 
close offering 4d. per ton lower. Much of the animation 
of the past week may be said to have been due to the 
action taken, respectively, by the Lanarkshire miners and 
the coalmasters on the question of an advance of wages, 
and partly to the operations of some of the ‘‘ bears” who 
were desirous of closing their accounts. In a lesser 
degree, the rumour that some of the blast furnaces were 
tu be damped out may have exerted an influence on the 
movements of prices. Reports still come to hand of an 
improved demand for pig iron in America, but they are 
not universally credited ; it is a fact, however, that certain 
American mercantile houses have recently been buying 
hematite iron largely and engaging freight for the carriage 
of the same—a circumstance a seems to indicate that 
the demand for iron in the United States has overtaken 
the power of production as hitherto conducted. Some 
temporary disturbance of trade may be expected from the 
outbreak of hostilities in Eastern Europe and in Burmah. 
There are still ninety-one blast furnaces in actual opera- 
tion, as compared with ninety-five at this time last year. 
Last week’s shipments of pig iron from all Scottish ports 
amounted to 7131 tons, as compared with 7617 tons in the 
preceding week, and 6678 tons in the corresponding week 
of last year. They included 775 tons to the United 
States, 360 tons to Australia, &c., 493 tons to Italy, 250 
tons to Russia, 605 tons to Holland, and lesser quantities 
to other countries. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 639,784 tons, as against 636,335 tons yester- 
day week, showing an increase for the week of 3449 tons. 


The Coal Trade.—A hitch has occurred to prevent the 
satisfactory settlement of the wages dispute between the 
Lanarkshire miners and the coalmasters. Not content 
with a promise that the advance of 6d. per day on their 
wages would come into force at the end of the present 
month, the miners resolved to demard a 6d. of advance 
to come into operation at the beginning of this week to 
be followed by another on December lst. The coalmasters 
at once met and resolved that if the men did not agree to 
the terms named, the promised advance would altogether 
be withdrawn, and the men have since returned to their 
work determined to take two idle days per week at first, 
and then, if need be, to work only three days per week, 
so as to enforce their demand by limiting the supplies. 
To a certain extent the market is in a state of collapse, 
but there is a large demand for house coal, and sellers ex- 
perience no difficulty in maintaining the late advance in 
prices. Ifthe wages are to be advanced to miners all 
round the ironmasters will find it still more ditticult to 
makeends meet. Orders for shipping coal are not very 
brisk, but the cargoes despatched last week from the 
Clyde and Ayrshire ports rather exceeded the average for 
this time of the year. 


The Peterhead Harbour of Refuge.—Public intimation 
has been given of a Bill to be introduced in the coming 
session of Parliament for the construction of the harbour 
of refuge at Peterhead. From the notice it appears that 
the north breakwater is to extend from Keith Inch ina 
south-westerly direction for 1000 ft., while a retaining wall 
is to be constructed from the neck of this pier to the south- 
west corner of the reclaimed ground there. The south 
breakwater is to be extended from Salthouse Head north- 
east for 3200 yards, leaving an opening of 600 ft. between 
the two points. A railway is to be laid from Salthouse 
Head to a point on Stirlinghill, and various roads are to 
be constructed as approaches to the railway terminus, 
Provision is made for the appointment of a harbour- 
master and officers, having exclusive rights in connection 
with the mooring of vessels and the regulation and good 
government of the harbour, and_ power is asked to extin- 
guish all fishing and other rights in the bay, and to quarry 
materials from the foreshores and from Stirlinghill. For 
the construction of the railway, authority is asked to com- 
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(For Notice, see Page 491.) 
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CONSTRUCTED BY PALMER’S SHIPBUILDING AND IRON COMPANY, LIMITED, JARROW-ON-TYNE. 
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COMPOUND TWIN-SCREW ENGINES OF H.M. DESPATCH VESSELS “SURPRISE” AND “ALACRITY.” 
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sie NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
Gitpert, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to Mr. W. H. Witky, 15, Astor- 
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BOILER INSURANCE. 

THE article on this subject, which appeared in our 
issue of the 30th ult. (see page 426 ante) has called 
forthfrom Mr. Michael Longridge, the chief engineer 
of The Boiler, Engine, and Employers’ Liability In- 
surance Company, Limited, a rejoinder which we 
publish on page 494 of our present number. Mr. 
Longridge’s letter is temperately written, and forms 
a most able exposition of the grounds on which the 
boiler insurance companies base their claims to the 
favourable regard of the public; and this being so 
we commend it to the careful perusal of all who 
desire to make themselves acquainted with both 
sides of the questions at issue. But while we wish to 
give every credit to Mr. Longridge for the manner 
in which he has taken up this matter, and for the 
earnestness of his desire to promote the safe work- 
ing of steam boilers by every means in his power, 
there are certain views which he expressed with 
which weare unable to agree, and which we cannot 
allow to pass without comment. 

In the earlier part of his letter, Mr. Longridge 
describes the routine when a boiler is proposed for 
inspection to the Manchester Steam Users’ Asso- 
ciation, and compares this with what takes place 
when a boiler is proposed for insurance to his own 
or a kindred company, and with regard to the 
latter mode of procedure he claims as an advantage 
that the boiler is insured at once after it has been 
externally examined (without an internal examina- 
tion being insisted upon), or in our correspondent’s 
own words: ** The insurer gets what he wants at 
‘‘ once, and gets it definitely without stipulation 
‘that this or that regulation must be complied 
‘* with first.” The italics in this quotation are ours, 
and it is on the words which we have thus italicised 
that we first join issue with Mr. Longridge. 

What is it that a boiler owner desires to secure 
when he insures his boiler? Upon the answer to 
this question depends the accuracy or otherwise of 
Mr. Longridge’s statement which we have just 
quoted. There are no doubt some boiler owners 
who merely wish to secure a more or less adequate 
monetary compensation in the event of one of their 
boilers bursting or being crippled by a collapsed 
flue, and such individuals no doubt get what they 
want when an insurance is effected. But we ven- 
ture to think that the great bulk of those boiler 
owners who form the customers of insurance com- 
panies desire something more than this. They 
desire in the first place to secure immunity from 
the danger to life and limb—to say nothing of the 
interruption of business-—which is almost neces- 
sarily the accompaniment of a boiler explosion, and 
they look upon the sum assured not merely as acom- 
pensation in the event of a failure occurring, but as 
a guarantee of the insuring company possessing a 
monetary interest in preventing such a failure. In 
other words, with this class of boiler owner, an in- 
crease of safety is regarded as the chief object to be 
gained in effecting an insurance. Now a boiler 
owner of this class certainly does not get ‘* what 
‘*he wants at once,” for the preliminary inspection 
while at work to which a boiler is subjected before 
its acceptance for insurance as described by Mr. 
Longridge, cannot add to its security in any way. 
No doubt, as Mr. Longridge says, the insuring com- 
pany at once press on arrangements for a thorough 
inspection of the boiler they have insured, but 
until this inspection is made and the boiler found to 
be satisfactory, or any faults thus detected have 
been remedied, the boiler owner is in no better 
position as regards security than he was before 
effecting the insurance. It thus comes to this, that 
the chief object which the boiler owner has in view 
is gained no earlier than it is under the system of 
the Manchester Steam Users’ Association, which 
Mr. Longridge objects to as not meeting the wishes 
of the public. 

But it may be said that although a boiler may 
not have been thoroughly inspected, yet that the 
fact of its not having been objected to when prelimi- 
narily examined at work prior to insurance is in 
itself some guarantee of its security. Let us, how- 
ever, see what Mr. Longridge himself has to say 
on this point. He asks: ‘‘Can any reasonable 
‘* person think that an insurance company can 
‘* possibly guarantee the safety of a boiler of which 
‘* it has seen little more than the front end plates?” 





and he goes on to characterise such a proposition as 
‘*too ridiculous to require refutation.” We thus 
see that Mr. Longridge entirely agrees with our 
view that it is from the date of the thorough in- 
spection, and from that date only, that an insuring 
company can effectively advise as to the security or 
otherwise of a boiler, although they are ready to 
incur a monetary liability concerning it prior to that 
date. Respecting this monetary liability weshall have 
more to say later on. 

Onone point, namely, astothe extreme desirability 
of periodical thorough examinations, and in fact as 
to the absolute necessity of such examinations if 
safety is to be guaranteed, we are glad to find that 
Mr. Longridge’s views are in thorough agreement 
with our own. We have received with Mr. Long- 
ridge’s letter copies of a number of the circulars, 
forms of application for inspection, &c., used by 
his company, and we may say at once that they 
afford strong evidence of an earnest desire to secure 
efficient inspection of the boilers insured. It is 
indeed only just to the company which Mr. Long- 
ridge represents, and we believe also to the other 
leading boiler insurance companies, to say that if 
any boiler under their charge is not thoroughly 
inspected annually, the fact of its not being so in- 
spected must arise from the proper opportunity not 
having been afforded by the owner, and not from 
the work being shirked by the insuring company. 

We now come to the question of the pecuniary 
liability of the insurance companies and its effect 
upon the minds of their customers. The view of 
the matter taken by the insurance companies may, 
we think, be put briefly thus: ‘‘ When a boiler is 
‘‘ insured with us we put plainly before the owner 
‘* the desirability of periodical thorough inspection 
‘ and we do all we can by repeated applications to 
“* secure opportunities for such inspection ; if, how- 
‘* ever, the owner refuses to attend to these appli- 
‘‘ cations or to listen to our advice, we are perfectly 
‘* justified in continuing our pecuniary liability with 
‘* respect to the boiler if as a business speculation 
‘* we deem it will pay us to do so.” This is no 
doubt a legitimate argument to put forward, and 
if it was perfectly understood by the insurers to 
what a small extent the insurance companies’ risks 
were affected by the absence of efficient inspection, 
we should have little to say against it. But as we 
stated in the early part of this article, there are 
large numbers of boiler owners who firmly believe 
that in the pecuniary liability of the insuring com- 
pany they have the best possible guarantee that 
their boilers are in asafe condition. In other words, 
they regard the applications of the company for 
more complete inspection as no doubt praiseworthy 
efforts on the part of the applicants to reduce the 
risks they are running, but as long as the policy re- 
mains in force they consider their boilers are in no 
realdanger. To engineers and others familiar with 
the construction and working of boilers, the position 
thus described will no doubt appear a most repre- 
hensible one to take up, but it must be remembered 
that the great bulk of boiler owners have a most im- 
perfect knowledge of the causes of explosions, &c., 
and it is to this ignorant class, above all others, that 
it is desirable to bring home a sense of their re- 
sponsibility. 

Let us now see how far a boiler owner is justified 
in his opinion that he possesses in the pecuniary 
liability of an insuring company a guarantee for 
efficient inspection and supervision, and we 
will base our deductions on the figures given in 
Mr. Longridge’s last annual report. In that docu- 
ment Mr. Longridge estimates the number of 
insured boilers in the United Kingdom as about 
55,000, and the uninsured boilers as probably 
about the same number, while from the Board of 
Trade returns he deduces that amongst the former 
class there were five and amongst the latter nineteen 
explosions and collapses of flues during the year 
1884. It is to be understood that these figures 
relate to land boilers, explosions of marine boilers, 
rag boilers, stills, &c., being eliminated from the 
returns. Judging from the Board of Trade reports 
there were amongst the uninsured boilers which 
exploded several which any insurance company 
would have at once rejected on even the most 
cursory examination, while it is most probable that 
amongst the uninsured boilers which did not 
explode, there are alsoa considerable number which 
would never pass muster if proposed for insurance. 
We will, however, ignore the fact that the 55,000 
insured boilers have been more or less selected, 
and give the insurance companies the benefit of 
assuming that the whole difference between the 




































































































498 


ENGINEERING. 











number of explosions in the two classes was due to 
the inspection which the insured boilers under- 
went. Taken on this basis, therefore, we have to 
credit the inspection with reducing the explosions 
in one group of 55,000 boilers from 19 to 5. 

Now we are most anxious that nothing we are 
about to say should in any way be regarded as 
deprecating the value of inspection. We have 
always upheld in the most earnest way the neces- 
sity of putting all boilers under efficient inspection 
as the only way of preventing that fearful loss of 
life by which boiler explosions are but too often 
accompanied, and this being so we should be the 
last to fail in appreciating the reduction in the 
number of explosions which such inspection has 
undoubtedly effected. But we are desirous that 
the money value of such inspection to the insurance 
companies should be placed in its proper light, and 
hence for the present we intend to deal with the 
pecuniary aspect of the question only, setting aside 
the importance—to which it is impossible to attach 
a money value—of the saving of life and limb. 

Taking then the figures above given and assum- 
ing the average amount for which each boiler is 
insured* at 400/., we see that the money value of 
the inspections amount merely to 4001. x 12—48001., 
or, in other words, if no inspections had been made 
and the boilers accepted for insurance without 
inguiry, the companies would in all probability 
only have had to pay in compensation 4800/. more 
than they actually did, owing to their group of 
55,000 boilers suffering from nineteen explosions 
instead of five. Putting it another way, it will be 
seen that assuming the average liability to be as 
above stated, and taking the data afforded by the 
year 1884, it would only really pay the insuring 


48001 


companies to expend 5000 = 1s. 9d. per boiler 


’ 
per annum upon inspection. Of course noone sup- 
poses that the inspection of the 55,000 boilers 
carried out by the insurance companies can be 
effected for 4800/., or anything like that amount, 
and as a matter of fact the various boiler insurance 
companies probably expend between 20,0001. and 
30,000/. annually in carrying out inspections, the 
cost of which is out of all proportion to the result- 
ing pecuniary gain. 

The above figures will we think make it clear that 
as far as mere pecuniary considerations are con- 
cerned, it would pay the boiler insurance com- 
panies better to accept all the risks of explosions 
without inspection than to inspect the boilers under 
their charge as they now do. This being so it will 
be seen that those boiler owners who refuse proper 
facilities for inspection, because they believe that 
it would not pay the companies to continue their 
policies if any risk existed, are arguing from 
entirely wrong assumptions. 

There is another point in Mr. Longridge’s letter on 
which we must comment before concluding thisarticle. 
Mr. Longridge states that we suggest ‘‘ that the 
‘*companies have no moral right to insure boilers 
‘* until they have absolute proof by thorough exami- 
‘*nation that these boilers are safe.” This is an 
entire mistake ; we have never made any such sug- 
gestion. On the contrary, in the very article which 
called forth Mr. Longridge’s communication, we 
said: ‘* That the insurance of steam boilers, treated 
‘*as a question of risks and based on the doctrine 
‘* of averages, is as legitimate as the insurance of 
‘any other risks, we do not for a moment ques- 
**tion.”” What we complain of is that under the 
present system of combined insurance and inspec- 
tion, but too many boiler owners are led away by 
the impression that the existence of an insurance 
policy on their boilers means safety and not only a 
pecuniary compensation in the event of explosion. 

In conclusion, it would not be just, either to the 
leading boiler insurance companies or ourselves, if 
we were to bring this article to a close without ex- 
pressing our appreciation of the vast amount of 
useful work which those companies have performed 
during the past few years. To all interested in the 
matters at issue who, like ourselves, have watched 
the development of the leading companies, it must 
have been a subject for congratulation to witness 
the improvement which has been effected in their 
management and in the organisation of their in- 
specting staff. How far this improvement has been 
the result of free criticism we will not now stop to 
consider ; we are content to accept the improve- 





* Considering that we are drawing no distinction be- 
tween explosions and collapses the average sum assumed 
is probably higher than the liability really incurred, 





ment and to believe that those now responsible for 
their management have really an earnest desire to 
diminish explosions by all means in their power. 
At the same time, we cannot shut our eyes to the 
fact that the war of rates which has of late occurred, 
and the keen competition for boilers yet uninsured, 
has a strong tendency to diminish the efticiency of 
inspection, and from the reasons we have explained, 
to create a false idea of security in the minds of 
policy holders. For this latter misconception boiler 
owners themselves are undoubtedly in the main to 
blame, and we are quite willing to admit that if all 
the insurance companies defined their responsi- 
bilities as clearly and decisively as Mr. Longridge 
has done in the quotations which he makes from 
his report of 1882, and if boiler owners, when in- 
suring their boilers, could be relied upon to make 
themselves acquainted with the contents of the 
documents defining their position with regard to 
the insuring companies, much of the trouble which 
now arises as to proper facilities for inspection 
would be averted and the safety of insured boilers 
proportionately increased. 








THE CREIL EXPERIMENTS. 

Sr1vce the preliminary trial of the dynamos which 
are to transmit power from Creil to Paris, nothing 
more has been heard of this interesting undertaking, 
but it is understood that at an early date the first 
experiment under normal conditions will be carried 
out. We published a short time since an article in 
which we considered the industrial and economi- 
cal conditions under which the application of M. 
Deprez’s system would be admissible, especially 
with reference to the utilisation of those natural 
forces, commonly known as gratuitous. Inacertain 
sense all force is gratuitous. Coal, which is the 
source of motive energy by means of steam, is in 
itself absolutely gratuitous, since it is the result of 
the combined action of the sun and moisture, 
which cost nothing. In the same way water- 
courses are formed by the combined action of 
the sun, rain, and glaciers. But, on the one hand, 
the coal has to be extracted from the deposits where 
it lies deeply buried ; on the other, watercourses 
have to be appropriated, rivers canalised and con- 
trolled. We may take as an example of water 


| power the well-known industrial centre created 


around Bellegarde at the Falls of the Rhéne. The 
cost attending the utilisation of this gratuitous 
source of energy has been so excessive that the 
whole undertaking has, for some years, been on the 
point of bankruptcy. The works there are very 
considerable, and are adapted for the utilisation of 
10,000 horse-power, and they have cost in works 
of canalisation, distribution, storage basins, rope 
transmission, &c., 1,070,000 francs, not including a 
sum of 950,000 francs for the land required. There 
are three turbines, each of 630 horse-power. These 
cost 840,000 francs, including the transmission for 
900 horse-power, which are only utilised. The 
total outlay shows a cost of 3177 francs per horse- 
power for installation, which would have been re- 
duced to 650 francs per horse-power if the 10,000 
had been employed. These figures, it must be re- 
membered, result, not from the estimates of work 
to be done, but from an industrial undertaking in 
operation for several years, and it shows that the 
establishment of hydraulic power works, while 
almost equal in cost to one for steam power, under 
the most favourable conditions, are indefinitely 
greater under most ordinary conditions. It is, of 
course, true that running expenses—those due to 
maintenance, oiling, wages, &c., of the hydraulic 
motors—are considerably less than similar expenses 
for steam power. At Bellegarde it amounts to 
30,000 francs for the 900 horse-power, while a 
similar steam power installation would cost several 
times as much annually. 

The utilisation of the Falls of Niagara has recently 
been very carefully studied by Mr. Rhodes, a 
United States engineer, who lately read a paper 
before the American Society of Civil Engineers 
upon the subject. Various works have already 
been completed which develop a power of about 
9000 horse utilised by factories in the vicinity. 
The complete utilisation of the falls, Mr. Rhodes 
estimates, would cost about 3500 francs per horse- 
power, and would involve the enormous outlay of 
25 milliards of francs. On the other hand, it is 
claimed that, as compared with steam, the saving 
effected in working would equal 14,000 millions 
of francs. A similar project has been worked 
out, for utilising the flood of the Rhdéne at Geneva, 
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It is based on the production of 6000 horse-power, 
divided over twenty turbines, and distributed 
between two periods for the works. During the 
first would be completed the general hydraulic 
works and the installation of six turbines. In the 
second period the remainder of the turbines would 
be placed. The cost of installation during the 
first period is estimated at 1500 francs per horse- 
power, and 470 francs for the second period. Dividing 
the total cost over the 6Q00 horse-power, a figure 
of 650 francs per unit is obtained. These three 
examples will indicate within what limits the cost 
of first establishment of an important hydraulic in- 
stallation may vary. It will be seen that it would 
be certainly equal to the cost of similar steam power, 
and often considerably exceed it ; but that, on the 
other hand, a large economy in working expenses 
would result. 

Then follows the interesting problem, as to the 
supplementary elements that would be introduced 
in the transmission of power by electricity over a 
radius of 50 kilometres and under the technical con- 
dition of the preliminary trial of the Creil-Paris in- 
stallation. First, as the effective duty cannot be 
over 50 per cent., it is evident that double the 
amount of energy must be absorbed at the source of 
supply than is delivered at the point of demand ; 
the first cost of the hydraulic power installation, 
and of its maintenance, would therefore be 
doubled, and to this must be added the cost of 
dynamos, conductors, &¢., a very important item. 
Some idea of this may be obtained when it is 
stated that a line such as that laid between Creil 
and Paris, contains 22 tons of silicious bronze wire 
cables, and that this, insulated and covered with a 
lead envelope, will not cost less than 4000/. for the 
50 kilometres. And so far as present experience 
goes, this cannot deliver more than 36 horse-power. 
At the lowest estimate, the transmission plant 
itself—line and machines—will introduce an outlay 
at least equal to that of the hydraulic motor, which 
means that, under the most favourable circum- 
stances, the available horse-power will cost, for first 
establishment, four times as much as the first cost 
of steam engines. And it may be fairly assumed 
that this estimate is largely favourable to the electric 
transmission. As to the working expenses, they 
would be almost doubled at the hydraulic station ; 
increased again by the necessity of a special staff at 
each end of the line, and further augmented by the 
interest and depreciation on a largely increased 
capital and plant. Ultimately the total outlay 
may possibly be below that for an equivalent 
steam power, but this cannot be ascertained till 
we know that the dynamos will work during 
several years without breaking down, a condition of 
efticiency no one would guarantee at present, for 
‘it is anew experience for such machines to work 
with a tension of several thousands of volts. Nor 
must it be forgotten that the utilisation of great 
power at a given centre and its distribution to a 
number of points of utilisation, must be in the 
hands of a syndicate that would only carry on such 
a work on a commercial basis, and that the profits 
they would secure must be added to the cost of pro- 
duction. Many other subjects for grave considera- 
tion in connection with this problem might be 
pointed out, but for the present we have said enough 
to dispel the fallacy which is so prevalent concern- 
ing the utilisation of power that ‘‘ costs nothing.” 


THE TELEGRAPHS OF THE SOUDAN 
EXPEDITION. 

An extremely interesting paper was read be- 
fore the Society of Telegraph Engineers on 
Thursday, November 12, by Major-General C. E. 
Webber, R.E., on the subject of the telegraphs 
of the Nile expeditionary force for the relief of 
Khartoum and General Gordon. The part played 
by the telegraph in this ill-fated but stirring ad- 
venture was a very important one ; far more im- 
portant than is generally known. All the orders 
to troops and individuals, all the Government 
despatches, all the press accounts of the actions and 
progress of the force, were sent over General 
Webber’s lines, which extended from Cairo to the 
head-quarters of Lord Wolseley at Korti, and a 
little beyond. Indeed, it is probably true, as 
General Webber remarked, that the success of the 
expedition as a tour de force was due in the first 
place to brains, in the next to the north wind, 
which blows four days out of five on the Nile, and 
in the third place to the telegraph. 

It is well known that a line of telegraph between 
Cairo and Khartoum existed before the British ex- 
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pedition went out. It was an Egyptian Govern- 
ment line and was in working order after General 
Gordon reached Khartoum ; but subsequently the 
rebels cut the wire and destroyed this means of 
communication with the beleaguered garrison. This 
southern portion of the line was erected on iron 
poles, and was built by Siemens Brothers. The 
natives rolled much of the wire into bundles and 
threw it into the Nile, where it was afterwards 
found by General Webber’s men; they broke up 
the cast-iron bases, and carried off the wrought- 
iron tops ; probably for the purpose of working the 
iron into spear-heads and other weapons. 

Other portions of the line were in a very bad 
state when General Webber took the matter in 
hand. ‘Those not absolutely destroyed were in a 
condition too precarious for army use. Inundations 
of the Nile frequently broke the line down ; some 
of the wooden poles on desert tracts were so ravaged 
by white ants that they could be knocked over by a 
blow ; the batteries were in a wretched state, some 
of them not having been cleaned for seventeen 
months, and there was a want of thorough organi- 
sation amongst the telegraph staff. At Cairo, too, 
the terminal station was located in the Khedive’s 
palace, where every message, both public and 
private, was submitted to examination. This last 
drawback was remedied, however, with the sanction 
of the Khedive, who allowed the British to have 
their own private office as the terminus of the mili- 
tary wire. 

Sufticient telegraph stores and skilled clerks were 
furnished by the expedition to renew the line, and 
work it ina proper manner. Morse sounders and 
translating apparatus were employed in place of the 
Morse and needle instruments, which had been 
used by the Government staff. Besides the Cairo 
terminal office, an office was established at Assiout 
on board a dahabiyeh on the river (this course 
having been rendered necessary because of the mul- 
titudes of mosquitoes infesting the banks), other 
offices were provided at Keneh, Assouan, Dongola, 
and other places en route, that at Korti being in one 
of the straw huts built for coolness at that place. 
The total length of the line was over 1100 miles, 
and it extended beyond Korti to Handeb up the 
Nile, in the line of General Earle’s advance with the 
Black Watch towards Berber. General Earle, it 
will be remembered, advanced by the river and was 
killed at Kirbekan ; his force being subsequently 
recalled, after the fall of Khartoum was known, and 
the retreat began. 

The difficulties of transport over the desert 
portions of the line were very great. Camels 
were scarce, and deaths occurred very frequently 
amongst them. There were also serious engineer- 
ing obstacles to encounter. At Assouan, for 
example, the line was carried across the Nile at a 
single span of within seven yards of a mile in 
length. This was done by selecting two bluffs, one 
on either side of the river, and raising masts on 
these, giving the wire a total height of 350 ft. above 
an island in the stream, which it was desirable the 
sag of the wire should not touch. Asa matter of 
fact the wire did touch the island, but was sup- 
ported from the ground on poles planted there. 
Three wires were suspended across the Nile in this 
way for a time ; but subsequently a river cable was 
laid, with a temporary loop into the towns. A 
cable was also laid at Wady Halfa; but being un- 
armoured the force of the current soon wore it down, 
and it had frequently to be repaired by native help, 
until an armoured cable was substituted. It was in 
the neighbourhood of Assouan that the wooden 
poles were found to be so much eaten by white 
ants; but below Wady Halfa, the ‘‘ Soudan tele- 
graph” proper began, and this was raised on the 
iron poles planted by Siemens’ engineers in 1867, 
and destroyed by the Hadendowas in 1883, Some- 
times the telegraph poles are entirely covered by 
drifting sand in this region, and it was the custom 
of the native linesmen to plant another pole in the 
sand on the top of the old one, first removing the wire 
and insulator from the latter, and afterwards fixing 
it on thenew one. General Webber was told that 
a3 many as four poles have been raised one above 
the other in this manner as the drifting sand suc- 
cessively buried them. Another curious practice 
which obtained in one place General Webber 
visited, was to store the spare wire and _ tele- 
graph material in the graveyard, a primitive inclo- 
sure in the desert sand, with the graves marked 
by headstones and pebbles. On inquiring the 


reason of this, General Webber was told that they 
were safe there, as no one would touch them be- 
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cause of the spirits. On inquiring further whether 
an English sovereign might be left there in safety, 
the native was understood to say that he did not 
think it had ever been tried. 

The automatic translators were installed at As- 
siout, Assouan, and Wady Halfa. The batteries 
used were Minotto, Daniells, and the field service 
Leclanché cells. To give an idea of the working 
of the line, a current of 4 milli-ampéres was received 
at Assiout from 40 cells at Assouan ; the insulation 
of the line being 5000ohms. Cardew’s “‘ vibrator ” 
apparatus was sometimes used, especially when the 
insulation of the line was faulty. This apparatus is 
a modification of Elisha Gray’s harmonic telegraph ; 
the vibrator sending a rapidly intermittent current 
which, being received in a magneto-telephone, 
gives out a musical or humming tone. It could 
also be used to localise faults in the following 
manner. The linesman rode along the line, and at 
intervals connected a telephone between the wire 
and earth and listened to the humming sound. 
When it regained its proper loudness, he knew that 
the fault had been passed, or eliminated. 

Signalling was also resorted to as asupplement to 
the telegraph, with Sir Herbert Stewart’s desert 
column, and between outposts and the main body. 
The heliograph was not used in the advance of this 
column, but it was successfully employed during its 
retreat. We believe we are correct in saying that 
Mr. Bennett Burleigh, the Daily Telegraph war 
correspondent, considered the want of heliographic 
communication in connection with Sir Herbert 
Stewart’s column, as involving a serious delay of 
several days. If so, the circumstance is all the more 
to be regretted, because, according to General 
Webber, the country is, despite the mirage, very 
well adapted for heliographing, consisting as it 
does of vast sandy plains interspersed and inter- 
sected by isolated peaks and ranges of bare rocky 
hills of igneous formation. 

The Soudan line thus renovated through the un- 
failing exertions and technical skill of General 
Webber, was also a source of considerable‘income, 
the native messages in Arabic being numerous and 
paid for in the coin of the country. Some 64,3631. 
were, we understand, taken in this way ; and over 
10,000/. in messages was passed on to the Eastern 
Telegraph Company at Cairo for transmission by 
their cables. This company supplemented the army 
telegraph service in a most praiseworthy manner, 
and their prompt despatch of business and smooth 
working, were largely due to the tact and care of 
Mr. J. J. Payn, the superintendent of the Eastern 
Telegraph Company at Cairo. We should not 
omit to mention that private messages of urgency 
from soldiers and ofticers of the expedition jin the 
Soudan, were sent home to England free of charge 
by the Eastern Telegraph Company, thanks to 
liberality of the directorate, including Mr. John 
Pender and Sir James Anderson. 

The line was not entirely in the use of the 
British service, as the Mahdi’s emissaries sometimes 
endeavoured to pass messages over it ; but as all 
messages were subjected to strict scrutiny, these 
found their way into the hands of our Intelligence 
Department. The commanders’ and service messages 
of course took precedence of all ot’iers, and were 
sent through direct to Cairo with all possible speed ; 
every clerk being prepared beforehand to avoid 
delay. The cost of a message was ls. 03d. for five 
words. One English gentleman, Mr. W. McCulloch, 
watched the Arabic messages, and is probably the 
only Englishman who can read Arabic on the 
sounder. 

During the discussion which insued on the read- 
ing of General Webber's paper, Captain Beresford 
gave an account of his experience with the field 
telegraph in the Eastern Soudan. He found that 
No. 14 copper wire was very unsatisfactory ; the 
Arabs broke it so easily, and it could not be 
readily mended again. A three No. 18 strand was, 
in his opinion, far preferable for military use. He 
also stated that the fight at McNeil’s zareba was the 
first instance on record of the telegraph being 
carried right into the thick of a battle, in the first 
or fighting line. On that occasion messages were 
actually sent while the battle raged, and from 
Suakin transmitted to England direct from the field 
of action. 


ELECTRIC LIGHT AT LINCOLN’S INN. 

THE idea of an engine running at six to twelve thou- 
sand revolutions a minute is, at the first blush, so 
incredible, that in the account of the Parsons high- 
speed motor which we published in our issue of May1 














last, we were careful to speak of it in very measured 
language, although we knew at the time that the 
early trials justified a more confident tone than we 
then adopted. It might have strained the belief of 
our readers to have told them positively that speeds 
which far exceed those attainable by the thin light 
spindle of a mule ora throstle, could be reached by 
a steam motor, and that not a toy, but a real prac- 
ticable machine, capable of driving an engineer’s 
works, a large fan, or a dynamo. But in the six 
months which have elapsed since our former notice, 
scores of thousands of visitors to the Inventions 
Exhibition have seen the motor of which we 
wrote, running at 12,000 revolutions per minute, 
and driving thirty-two incandescence lamps of 50 
candle-power each, without a moment’s stoppage the 
whole time, and have had the evidence of their 
eyes that a feat which in the early part of this 
year would have been denounced as beyond credence, 
was not only possible but practicable. The regular 
burning of the lamps testified that the engine ran 
with perfect regularity, while an occasional visit 
showed that the attendant had nothing to do, the 
very oiling being performed automatically, and his 
duties being simply as watchman to save the fingers 
of unwary visitors from trying to test by the sense of 
touch whether the machine was in motion or not. 

Since the opening of the Exhibition several of 
these motors have been supplied by the makers, 
Messrs. Clarke, Chapman, Parsons, and Co., of 
Gateshead, for commercial purposes. Four have 
been fitted on steamships to drive the electric 
light, one in the Phcenix Flour Mill opened last 
week on the Tyne, and said to be the largest mill 
in the country, and one in the hall at Lincoln’s 
Inn, London, while two are being constructed for 
H.M.S. Renown, now being built by Messrs. Arm- 
strong, Mitchell, and Co. The plant at the Phoenix 
Mill consists of a dynamo and a motor capable of 
driving 250 incandescence lamps of 20 candle- 
power each. The mill is fitted with about 200 
lamps, of which 18 are of 50 candle-power. In the 
milling room the lamps are mostly hung from the 
ceiling in opal glass shades, but ten are fixed in 
portable lanterns connected to the mains by flexible 
conductors, so that the lamps may be carried inside 
the casing of the machines when the necessity 
arises. Two clusters of 50-candle lamps, six in 
each, light the warehouse, and a similar set lights 
the jetty. In the engine-room, which is elaborately 
furnished and decorated, there are fifteen lamps 
on handsome brackets. 

The installation at Lincoln’s Inn is one of 220 
lights, of which 96 are in the dining-hall, 16 each 
in two retiring rooms, 16 in the vestibule, and 
64 in the library. It is supplied with current by 
a dynamo driven direct by a Parsons motor 
running at 9000 revolutions per minute, and 
situated in the basement, where two chambers 
measuring 18 ft. by 7 ft. 6 in. by 8 ft. high accom- 
modate the boiler and the machinery, leaving ample 
space for access to all parts. The brackets and 
fittings have been designed to correspond with the 
internal decorations of the rooms, and the entire 
installation is working every evening with perfect 
regularity and success. 

In our former account we gave a fairly detailed 
description of the construction of the motor and 
dynamo, and in an early issue we shall publish 
engravings to a large scale of the plant at Lincoln’s 
Inn, so that our readers will become thoroughly 
cognisant with the particulars of construction of 
this remarkable machinery. In the meantime, to 
render the matter intelligible to those who have no 
knowledge of the subject, we may say that the motor 
is a compound turbine consisting of two series of 
parallel flow turbines to the right and left of a 
central steam inlet, the steam exhausting directly 
from the first turbine, into the second, and from the 
second into the third, and so on, there being in 
the Lincoln’s Inn motor, twenty turbines in each 
series. The steam parts with a portion of its 
energy in each turbine, exhausting at a lower 
pressure than it enters, and when it has traversed 
the whole of them the pressure is not sensibly above 
theatmosphere. As the pressure falls, the steam of 
course expands, and to provide for this, the angle 
and depth of the blades or vanes is increased, so 
that not only is there a greater area of passage for 
the fluid, but also a more direct flow. The dia- 
meter of the turbines is 4in., while the length of 
the blades varies from ,'; in. to fin. ; their velocity 
corresponds to a speed of 300 ft. a second in the 
steam, which is that due to its average pressure. 

The advantages of the high speed are found when 
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we come to consider the dynamo. The current 
which an electric generator will produce varies after 
a certain rate is attained, in a ratio which does not 
differ greatly from the speed. Consequently a small 
machine running at a high speed, is the equivalent, 
for commercial purposes, of a large machine running 
at a slow speed, a fact which the makers of cheap 
dynamos have often tried to turn to practical ac- 
count. Yet the steady tendency of the last year or 
two has been to reduce the speed of machines, be- 
cause it has been found that the difficulties of small 
pulleys, high-speed belts and journals, and un- 
equally worn bearings, far more than compensate 
for the saving in first cost. For installations on 
board ship high-speed machines were at all times 
out of the question. But with the Parsons motor 
all these difficulties disappear. The engine and 
dynamo are in the same axial line, so that there is 
no side strain on the journals, the bearings are 
elastically held, and transmit no vibration to the 
bedplate, while the oil pours through them in a 
stream, keeping them cool not only by its lubricating 
properties, but also by carrying away the heat 
which may be generated. 

A dynamo to run at 12,000 revolutions per minute 
needs to be specially constructed, as ordinary arma- 
tures would burst by centrifugal force long before 
that velocity was attained. The commutator, too, 
must be of special design from the same cause. In 
the machine we are describing there is but one 
layer of wire on the armature, and this is exposed 
to the very intense field caused by the near approach 
of the field magnet poles to the core. In this layer 
there are thirty wires, each }in. in diameter, con- 
nected to fifteen commutator plates. The current 
is taken away by six brushes, three in each set, 
held up to their work by the force of gravity in- 
stead of by springs. At the neutral point of the 
magnet, which, as a matter of fact, is not perfectly 
neutral, there is situated a regulator which responds 
to any change in the magnetism, and in so doing 
varies the quantity of steam admitted to the motor, 
and hence its speed and the electromotive force of 
the current given off. The dynamo is shunt wound, 
only one per cent. of the total current being diverted 
through the shunt, and as this amount varies by 
more or less lamps being in use, the regulator alters 
the speed of the motor to correspond, and thus pro- 
duces the effect ordinarily sought for by compound 
winding the magnets. 

But the crucial test of all new motors concerns 
the quantity of fuel they require, for a given 
amount of work. In this respect inventors are 
very hardly used, for their results are keenly 
criticised by a high standard, while the maker of 
ordinary small power engines is never asked how 
many pounds of steam his ‘motor requires per hour. 
All the high-speed engines in the market have, 
rightly or wrongly, the reputation of being large 
steam users, and when to this is added the 
commonly received idea regarding a steam turbine, 
it is naturally expected that the Parsons motor 
will be utterly wasteful. But in arriving at this 
conclusion, it is forgotten that previous attempts in 
the same direction have suffered from two grievous 
faults—the mechanism has not attained a tithe of 
the velocity of the steam, and there has been no 
attempt at compounding. Consequently it was theo- 
retically impossible that a successful result should 
be gained. But in the motor before us, the turbines 
run at the average theoretical velocity of the steam, 
which is used twenty times over, an unexampled 
specimen of compounding, which has the further 
advantage of minimising the slip or leakage. The 
combined plant of engine and dynamo needs to be 
considered together in any estimate of its economy, 
and the figures worked out in the terms of the 
electrical horse-power, for if the high speed of the 
driver entails some disadvantages, it produces a 
saving in the generator, where the exceedingly 
small resistance of the armature, and the feeble 
magnetising current, swallow up a far less propor- 
tion of the energy than is customary. We wish 
we could lay before our readers the result of a care- 
fully conducted trial, but as such has not been 
made, we can only say that the makers state their 
plant will yield as much electrical energy per 
pound of steam as an ordinary dynamo driven 
by a belt from the usual type of small engine. 
It is worth remembering in regard to this, that 
a turbine has no packing to wear loose, or to 
become tight and stick, and that it may be ex- 
pected to show the same efficiency after months of 
work, as it does when specially got ready for trial. 
We have all heard of capital results obtained at an 





experimental test of high-speed engines, which in 
practice soon degenerated into most extravagant 
coal users. This, however, would not be the case 
with a steam turbine, which may be expected to 
remain constant to one standard of consumption, 
whatever that may be. 

NOTES. 

A Russtan Torrepo Boat. 

A TRIAL took place last week on the Neva of a 
new torpedo boat, built at the Government Baltic 
Engineering Works, for service in the Gulf of 
Finland. The vessel is 124 ft. long, 13 ft. broad, 
and 4 ft. draught. Her displacement is 67 tons. 
The armament consists of two Hotchkiss machine 
guns, and two tubes for discharging Whitehead 
torpedoes. The engines are of the Yarrow pattern, 
and the screw copied from Thornycroft’s designs. 
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During the trial the engines attained a speed of 


14} knots, the average being 13}. 


Hyprocen IN Zinc Dust. 

It has long been known that shippers are un- 
willing to carry large quantities of zinc dust in 
their vessels, owing to the danger of its getting 
moist and becoming heated to a dangerous extent. 
Mr. Greville Williams, F.R.S., has recently made 
some researches which throw light on this matter. 
He finds that wetted zinc dust, after drying, gives 
off nearly double the hydrogen that unwetted dust 
gives. Hydrogen is absorbed from a moist atmo- 
sphere at moderate temperature by zinc dust. It 
has, in fact, the power of occluding hydrogen after 
the manner of spongy platinum. 


A New Metuop or Prorutston oF VESSELS. 

At a shipyard in New York, U.S., there is a 
vessel under construction and nearly finished, which 
is very attractive to the curious. The boat is 75 
tons burden, 100 ft. long, and 12 ft. beam, and is 
provided with four long breechloading cannon, 
which project from ports 8 ft. from the ends anda 
few feet above the keel. It is proposed to propel 
this craft by firing blank cartridges from the stern 
ports ; charges from the forward ports will back her, 
and charges fired at one side change the direction. 
The inventors make enthusiastic claims over the 
espected speed, and low cost. The cost of fuel 
(gunpowder) is stated to be trivial, the claim 
being made that they will be able to navigate from 
New York to Newport, some 180 miles, at a cost of 
80 cents for powder. The vessel may go, but its 
occupants cannot sleep. 


THe NiaGARA Park, 

The Commissioners appointed by the Province 
of Ontario to examine the land round Niagara 
Falls and negotiate for its purchase as a free public 
park, have concluded their labours so far as to re- 
commend that the proposed park should consist of 
118 acres, with a length of 24 miles along the west 
bank of the river, from the scuth side of the ferry 
road to the head of the Rapids. The proposed in- 
closure includes all points on the Canadian side of 
the falls, from which the best views can be obtained, 
including the American Fall, the Horseshoe Fall, 
and the Whirlpool Rapids. The report has been 
approved by the Government, and the Commis- 
sioners have been authorised to take the next step, 
that is, to appraise and purchase the land. This 
action of the Ontario authorities, following that of 
the United States, will secure Niagara for the sight- 
seer of the future. 


An Exectro-MEcHanicaL Cock. 

Electricity has been applied by an American in- 
ventor, Mr. C. H. Pond, to the automatic winding 
of clocks. The apparatus has been introduced into 
this country, and is now to be seen at the office of 
Mr. B. Watkin, of Leadenhall-buildings. A small 
battery, operating an electric motor, is the means 
employed to effect the winding, and it is capable of 
doing so for two years without renewal of the 
battery. The hour wheel at every hour switches 
the current through the motor, which rapidly re- 
volves for six seconds, and by a gear wheel actuates 
a small spring, which thereby acquires suflicient 
tension to run the clock another hour. The battery 
is cut off and rests forthe ensuing hour, when it is 
again called into play. It is thus only employed 
for six seconds in an hour, or fifteen hours in a 
year. 

THe Execrric Licut at Lioyp’s. 

Mr. Charles Hortsek has been for some time past 
engaged in fitting up the electric light at Lloyd’s 
City oftices, Royal Exchange. The installation has 





been carried out under the arrangements of Mr. 
W. H. Preece, F.R.S. A Davey-Paxman compound 
engine of 20 horse-power nominal, will drive an 
Elwell-Parker dynamo giving 240 ampéres and 70 
volts. A spare dynamo of the same size is pro- 
vided, and accumulators will be employed for re- 
gulating purposes, and in summer for driving a 
ventilator. About 350 lamps are being fitted up in 
the underwriting, committee, and secretarial rooms 
and oftices ; but it is intended to light the whole of 
the offices later on. This will require some 800 
lamps. The Jamps are 10-candle Swan lamps 
taking about .6 ampere of current. All the con- 
ductors are India-Rubber and Gutta-Percha Com- 
pany’s best insulated wire, and they are run in 
grooves and boarded over. Great care is being 
taken with the installation, and it is certain to 
prove most successful. 


Locomotive Cars FOR THE TRANSUASPIAN 
Ratbway. 

The Russian Government is having built, at the 
engineering works of M. Struve, at Kolomna, some 
locomotive cars of a special type for the Trans- 
caspian Railway, designed to meet two difticulties 
—-the waterless character of a large section of the 
line, and the insignificant ordinary traftic. To meet 
the former the locomotive car is equipped with tanks 
containing sufticient water to last seventy miles. As 
the waterless stretch from Michaelovsk to Kazant- 
chik, is about fifty miles in length, this supply is ex- 
pected to be amply sutticient under any contingencies 
that may occur. With regard to the second difli- 
culty, the locomotive has been constructed with a 
car connected to it, and capable of conveying eighty 
passengers. The locomotive car will be warmed by 
the exhaust steam from the engine, and there will 
thus be an economy in the consumption of fuel—an 
important consideration in a country where no 
timber or coal exists, and where the winters are ex- 
tremely severe. The locomotive cars, of which half a 
dozen are being constructed, will not only, by their 
superior lightness over ordinary trains, be able to 
do the desert journey quicker, but, owing to their 
relative cheapness, it will be possible to run them 
oftener. The engine power will further be sufticient 
to enable them to pull a couple of goods trucks, or 
ordinary passenger carriages, if necessary. Besides 
these locomotive cars, the Russian Government is 
having built at the same works a number of large 
tank locomotives for ordinary train service on the 
Transcaspian Railway. 


Darty VARIATIONS OF THE MAGnetic ELEMENTs. 

M. Moreaux has tabulated the indications of the 
registering instruments in the Observatory du Pare 
Saint-Maur during the years 1885 and 1884. 
We give the following short summary. The de- 
clination has two maxima and two minima daily ; 
the main minimum occurs at 8.20 a.M., the 
maximum at 1.20 p.m. The maximum occurred 
throughout the year at about the same time ; 
the minimum, however falls at 7 a.m. during 
summer to 9 A.M. during winter. The amplitude 
of the oscillations was 9.9 minutes in 1885, and 
10.9 in 1884, rising from six minutes in winter to 
fourteen minutes in summer. The horizontal com 
ponent manifests only one daily period, with its 
minimum at 10.30 a.m. and its maximum at 8 P.M. 
or 9 P.M., earlier in winter and later in summer. 
The mean daily variation amounted in 1883 to 
0.00031 in 1884 to 0.00032 c.g.s. units. The 
vertical component is subject to a double daily 
variation, with its main minimum at noon and its 
main maximum between 6 and 7 in the evening ; 
the means in c.g.s. units were in 1883, 0.00018, and 
in 1884, 0.00022. By compounding the two com- 
ponents, the variations in the inclination were de- 
termined : the curve shows only one maximum at 
10 a.m., and the amplitude amounted to 2.5 minutes 
in summer and 1.0 in winter, with a mean of 1.8 
for 1885 and 1.9 for 1884. 


Tue THERMAL TELEPHONE. 

It is well known that Mr. W. H. Preece made 
some very interesting experiments with a tele- 
phone receiver, consisting of a fine wire stretched, 
and having one end attached to the centre of a 
diaphragm. When the current from a microphone 
transmitter was sent through the wire, the dia- 
phragm 1eproduced the sounds. Some further ex- 
periments in this direction have been made by Mr. 
C. R. Cross, at the Massachusetts Institute of Tech- 
nology. The heaviest wire used was 0.0095 in. in 
diameter and its material platinum. With a length 
of 6 in. the maximum effect obtained by Mr. Preece 
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was observed. On using a wire .004 in. in dia- 
meter, and a current suflicient to raise it to a dull 
redness, very remarkable results were obtained 
from a length of 6 in. to 7 in. Not only could the 
most unfamiliar conversation be understood, but the 
words could be heard when the ear was placed at a 
distance of from 2 in. to 10 in, from the diaphragm 
of the receiver; the character and loudness of the 
sound being similar to that given by the Hunnings 
transmitter, with an ordinary magneto receiver. 
When a still shorter wire at the same temperature 
was used, a decidedly better quality of sound 
was produced, but the loudness was materially 
diminished. Lowering the temperature rapidly 
diminished the loudness of the sound. German 
silver gives good effects, but is not so susceptible to 
temperature as platinum. Copper and iron gave 
unsatisfactory results. The battery used was of 
the type known as Grenet, and from one to ten 
cells were tried. The best effects were obtained 
from the wire .004 in, in diameter, and the remark- 
able point is that the raising of its temperature to 
red heat greatly enhanced the loudness. 


Peat Fvet. 

For some years past considerable attention has 
been paid to peat fuel in Russia, and the industry 
appears now to have thoroughly established itself. 
On the Northern Railway the locomotives hitherto 
burning wood or coal, are being adapted for peat 
burning, and the saving is estimated by the directors 
at fully 50 per cent. The principal market for the 
fuel is in the Moscow district, where it is becoming 
increasingly popular at the numerous manufactories 
to be found there. In many places the peat is cut 
by hand machines, but these, although cheap and 
easy to work, have the drawback that the peat cannot 
be worked below 8 ft., whereas the peat-cutting 
machines worked by steam power, penetrate 20 ft. 
and reach the lower denser layers of peat, which, 
owing to their superior quality, fetch a higher price 
in the market. Most of the machines in use are 
manufactured by Maltseff and Shliekhausen, at 
Moscow, and Shreeve, at Riazan. The newer ones, 
which contain numerous improvements, turn out 
33,000 or 40,000 bricks a day. In several of the 
peat-cutting districts portable tramways are used. 
At present there is reported to be a great want of a 
peat-cutting machine, workable by horses, that 
would take the place between the ordinary hand 
cutting machines, and those worked by steam. The 
latter cost from 800/. upward, and are far too ex- 
pensive for the peasants or rural communes to buy, 
while there is an avowed demand for a simpler 
machine that could be worked by a team of horses. 
Here is obviously an opening for English enterprise, 
which might be of a lucrative character, as the peat 
deposits of Russia cover an enormous area, are 
generally of a remarkable thickness, and the fuel 
is already sufliciently in use to afford reasonable 
prospects of a large development of the industry in 
the immediate future. Of late the Russian Govern- 
ment has manifested great interest in its extension, 
and sanctioned the use of the peat fuel in the naval 
establishments. 

Tue CHatHam AND Devonport Ropertes. 

A very good illustration of the impossibility of 
conducting the affairs of the Navy on a sound busi- 
ness footing, might be drawn from some newspaper 
paragraphs that have appeared lately in the columns 
of some of our contemporaries. The first para- 
graph appeared in the Times, which stated that 
‘* the Admiralty had appvinted a Committee consist- 
ing of Mr. W. N. White, Assistant Director of Con- 
tracts, Mr. G. Stainer, Constructor to the Ad- 
miralty, and Mr. Cooper, Master Ropemaker, 
Chatham Yard, to inquire into the best mode of 
purchasing all rope required for the Navy, instead 
of, as at present, making it at Chatham and Devon- 
port Yards, which would enable their lordships to 
close the roperies at Chatham and Devonport.” The 
paragraph, it will be noticed, is very exact, and can 
hardly have emanated from the fruitful brain of 
a newspaper paragraphist. Thesecond paragraph that 
appeared in connection with this matter stated that 
great opposition had been roused by the action of the 
Admiralty, and the subject would be made the basis 
of political agitation. On the following morning the 
first item in the naval and military intelligence of 
the Times was as follows: ‘‘ We are officially in- 
formed that the statement that the Government 
have appointed a Committee to consider the ques- 
tion of closing the roperies at Chatham and Devon- 
port Dockyards is entirely incorrect. No such step 
is in contemplation.” Few will doubt the truth of 








the latter statement, both in letter and spirit, but 
whether there may be a difference between ‘‘ the 
Admiralty” and the ‘‘Government,” which gave 
a chance for the official purist to frame his quibble, 
we need not inquire too curiously. The conclusion, 
tu which we think most people will jump, will be 
that political influence, the curse of our naval 
administration, has again burked a very proper in- 
quiry. The occupants of many a snug sinecure may 
hug themselves on the increased security for their 
ill-earned emoluments, but a further illustration has 
been given of the difficulty of conscientious First 
Lords or zealous permanent officials, carrying out 
any wholesome reform while the present rotten 
system lasts, and we hope another nail has been 
added to its coffin. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 6, 1885. 

Amonc the important schemes under consideration 
for next year’s execution, are projects for constructing 
pipe lines from Western Pennsyslvania to Atlantic 
coast cities ; a scheme for the improvement of southern 
harbours ; a scheme for the construction of the Henne- 
pin Canal to connect the north-west and the east with 
a permanent watercourse; a scheme to utilise the 
upper waters of the Tennessee River by the removal of 
obstructions ; four or five schemes of railway con- 
struction involving the building of lines from 300 to 
500 miles in length, besides numerous smaller 
schemes for the development of coal, ore, and lumber 
regions, now within easy railroad and water reach. 
These projects have been brought to the front by the 
control secured by capitalists in New York and Phila- 
delphia, who desire to realise on the investment at 
the earliest possible day. The Standard Oil Company 
contemplates the construction of a line to conduct 
natural gas to Philadelphia and New York for manu- 
facturing and domestic purposes. The saving in cost, 
as against coal, is from one-half to one-third. This 
fuel is to be found in twelve counties of Pennsylvania, 
three of South-Western New York, four of West Vir- 
ginia, seven of Ohio, one of Illinois, two in Kentucky, 
one in Kansas, one in Dakota, and two in California. 
This gas has been known for twenty years in Western 
Pennsylvania, but, except in one or two cases, was not 
utilised until within a comparatively brief period. 
The municipalities of the North Atlantic coast are 
appointing delegates to meet delegates of the South 
Atlantic cities at Atlanta, Georgia, for the purpose of 
bringing a powerful influence to bear on Congress to 
improve South Atlantic and Gulf coast harbours. 
The projection of new ship lines between those ports 
and European ports, is receiving earnest attention of 
capitalists on both sides of the water. Unusual in- 
terest is shown in railway circles in reference to the 
improving demand for railway securities. Stock- 
brokers are pleased to observe the improvement in 
English markets, but the Conservative opinion in 
American circles leans to the belief that the foundation 
for a genuine and permanent improvement is not very 
broad. The only valid reasons for an improvement in 
securities are the expansion of requirements, the in- 
crease in population, and the settlement of new areas 
in the south and west. Demand has, of course, been 
restricted largely for two years past, and meanwhile 
it has been overtaking supply. The activity during 
the present autumn has been general but may not 
continue. The reaction in the direction of better 
prices is the result of economy in production, and 
more or less successful combinations in trade matters. 
The improvement in steel rails is a very fair indi- 
cation of improvement in every direction. Combi- 
nations are contemplated to establish higher rates in 
various industries, and it is probable they will meet 
with some success, but the foundations are not such as 
to justify the taking of any extraordinary risks. 
Everything, however, depends upon what the railroad 
builders will decide upon between this and March 1. 


Meanwhile rails will likely harden in price. This 
week’s price is 32 dols. in small lots. The iron trade 
in every branch is barely holding its own. Mills 


throughout the country are running full time and 
manufacturers are anxious to book orders for winter 
delivery, and hence prices show some weakness in 
crude iron, bars, and plates. A meeting of the 
Western Nail Association will be held in a few days, 
and it isexpected that a resumption will be agreed upon 
on the workmen’s terms. An active demand for 
building material continues, and more than usual 
inside building will be prosecuted through the winter 
months. 








THE SUBMARINE TORPEDO BOAT. 

WE this week place before our readers illustrations 
of an improved submarine boat which has been 
constructed by M. Goubet, of Paris, and is similar 
to that lately tried in Denmark. The first of 
these boats was completed in 1881, and led to 
an order from the Russian Government for the 


mechanism of three hundred boats, of which fifty were 
built in Paris and delivered in the commencement of 
1883. We will first describe the boat generally by aid 
of the engravings (pages 493 and 496,) and then will 
refer to the details more particularly when the design has 
been madeclear. The hull of the boat can be opened at 
the upper part, the size of the hatchway being .8 m. by 
.4 m. (315 in. by 153? in.), to admit the entrance of the 
officer and man which form her crew. These two 
having taken their places, the hatch is covered by a 
dome a, secured by hinges and bolts, a joint being 
made by the edges taking into a recess lined with india- 
rubber. There are seven glazed openings in the hull; 
one forward, one aft, two on each side, and one at the 
upper part. Each is covered by glass half an inch 
thick, and further protected by an external grating 
and an internal shutter, which can be closed in case of 
fracture of the glass. At the stern of the hull is placed 
the torpedo containing 50 kilos. (110 lb.) of dynamite 
or other explosive. ‘This is fastened by a catch joint 
which can be operated from the interior of the boat at 
the desired moment. The torpedo is likewise attached 
to a conducting wire wound on a drum carried by the 
boat and connected to a commutator within. In the 
interior of the boat are placed the various apparatus 
for its propulsion and steering, and for the comfort and 
safety of the crew. ‘These include a reservoir of com- 
pressed air ), which serves as a seat for the men ; the 
propelling mechanisin consisting of accumulators, dy- 
namo, oars, the pumpe for removing water from the 
reservoirs i h' when the boat has to rise, the air pump 
d for extracting the vitiated air, the double-acting 
pump V, which preserves the stability of the vessel by 
aid of the two extreme reservoirs A A’, and of the 
pendulum A. The reservoirs h h! serve to effect 
the immersion of the boat, and are each divided into 
several compartments to prevent the water in them 
from surging backwards and forwards. And lastly, 
the different levers, taps, gauges, compasses, &c. 

The sailor seated at the side where the mechanism 
is situated, opens the cock e to permit the compressed 
air to flow into the boat. This air passes through the 
reservoirs h h' by the pipe J, in order to become 
saturated with humidity, and enters the dome by the 
pipe K. A pressure gauge/ indicates the pressure of air 
in the reservoir b. The air-pump is put in action to 
expel the vitiated air. The man then starts the boat 
at the line of flotation marked in the drawing (Fig. 1), 
while the officer directs its course, forwards or back- 
wards, or in any other direction, by reversing the 
motor by the lever u, and by directing the movable 
screw (to be presently explained) in various directions, 
Supposing it to be a hostile vessel which is the object 
of the attack, its exact position is aligned by means 
of a sight and a compass, and then the cock » is 
opened. This cock, which has three passages, allows 
the water to flow into either of the reservoirs / and h', 
and into both at once as desired. When the gauge s 
shows that the desired depth has been attained, the cock 
is closed, and the boat is directed towards the mark. 
When it has arrived under the hostile ship, which may 
be seen through the upper window of the dome a, the 
boat is manceuvred to obtain the best position, and 
then the torpedo is cast off to ascend by its flotative 
power, and attach itself to the vessel by its impact 
and a ring of spikes which it carries at its upper part. 
This done the boat withdraws, paying out the con- 
ductor until a safe distance has been gained, say 
100 to 150 yards. The circuit is then completed, and 
the explosion effected by electricity. When this 
object has been accomplished the boat ascends to the 
surface by expelling the water from the reservoirs h h', 
and regains the ship to which it belongs, or else re- 
turns to the port ready for another submarine voyage, 
should a second of the enemy’s cruisers have the 
i temerity to tempt a like fate in that harbour. At least 
| that is the programme with which the crew start on 
| their enterprise. 
| We will now turn to the means by which these 
manceuvres are executed. The principal obstacle to 
the employment of a submarine boat, lies in its want 
of stability. Its equilibrium is liable to be disturbed 
by the slightest displacement of the internal weights. 
In the submarine boat supplied to Russia a weight in 
the inside, situated at the centre of the boat, was 
moved by means of a screw turned by a steering wheel. 
But the method was found to be too slow to give satis- 
factory results, and has now been superseded by a 
new plan. The principle of this arrangement is 
shown diagrammatically in Fig. 3, where there is seen 
a central envelope a, with two tubes / b' connected to 
it, and each ending in a hollow sphere ¢ c! capable of 
holding two cubic decimétres of water (4.41b.). Each 
sphere is placed at the same distance from the central 
envelope «, and the whole, perfectly balanced, is sup- 
ported by a cord. Into each of the spheres there 
enters a pipe d «/', connected to a double-acting pump 
e, placed in the central envelope. Below this are two 
toothed wheels, of which one communicates movement 
to the pump. They are in communication with an 
intermediate toothed wheel designed to change the 
direction of rotation, according as the clutch /, placed 
between them on the same shaft, communicates the 
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motion to one or the other. This clutch is worked by 
the lever i, fixed to the upper part of the envelope and 
carrying the pendulum weight h at its lower part. 
The normal position of the clutch is midway between 
the two wheels. Let us now suppose that there be 
added a kilogramme to the lever of one of the spheres; 
the entire apparatus will incline to that side. But 
the gearing on that side to which the apparatus inclines, 
willengage with the clutch /, and this latter kept fixed by 
the pendulum bob, will set the pump in action to remove 
a part of the water from the lower sphere and raise it 
to the other. If the pump draws at one revolution 
half a litre, it is evident that the equilibrium will be 
immediately re-established and the rotation of the 
clutch will be stopped. The weight A (Fig. 1) fulfils 
the object shown diagrammatically in the view just 
described, and has the effect of putting the double- 
acting pump vin gear with the motor, whenever an 
inclination of the axis of the boat occurs. The pump 
then commences to withdraw water from one of the 
tanks A and A! and to discharge it into the other, and 
rapidly the boat is brought again on to an even keel. 

The safety of the crew is further provided for by 
means of an explosive signal which forms a means of 
communication with the surface in case any accident 
should occur to the craft and prevent it rising. The 
signal consists of a small apparatus Z (Fig. 1) composed 
ofatube 6 in. long and 2 in. in internal diameter, 
situated a little before the dome of the boat and above 
the deck. It is closed above and below by doors, one 
only of which is opened at a time. The fuze is placed 
in the tube, and when liberated rises to the surface 
and explodes, indicating by the loudness of the noise 
and the colour of the flame, the depth to which the 
boat has descended. It may also carry up with it a 
telephone wire to form a means of communication if 
desired. 

Another safety appliance is found in a large weight 
X fixed to the bottom of the boat, and secured by a 
steel screw which engages with a nut let into the body of 
the weight. Should an accident occur to the skin of 
the craft, or some necessity for a very rapid ascent to 
the surface present itself, the bolt is turned by a wrench 
until it withdraws itself from the nut, when the weight 
drops off and the buoyancy of the boat carries her 
quickly to the surface, in spite of the water in the re- 
servoirs / and h!, 

The weight of the boat is 1450 kilos (3196 lb.) with 
the reservoirs empty and the men absent, and when it 
sinks it displaces 1800 litres of water, that is, 3968 lb. in 
fresh water, and 4056 lb. inthesea. It thus requires a 
weight of 4056 lb. - 3196 lb., or 860 Ib. to secure its 
submersion, and this is partly made up by the crew, 
and partly by water introduced into the reservoirs. 
Each man requires about 400 litres of air per hour for 
perfect respiration, and to provide for this there is 
carried in the reservoir } a supply of air compressed to 
tifty atmospheres, sufficient to supply the two men for 
a space of ten hours. The carbonic acid which they 
will give off during that time is absorbed by 1500 
grammes of caustic potash distributed in various parts 
of the boat. A slight amount of free chlorine serves 
to destroy any exhalations which may be produced, 
other than carbonic acid. 

The power required to drive the boat, fully im- 
mersed, at a speed of five knots, is 42 kilogram- 
metres, and this could be developed by a Siemens 
motor, working with a current obtained from ac- 
cumulators. The screw is movable with relation 
to the boat, and is connected to the propeller shaft 
by a jointed coupling. This coupling is so arranged 
that when the screw is turned with relation to the 
intermediate coupling, the angle which it makes with 
it is the same which the latter makes with the axis of 
the boat. The construction of this coupling is shown 
in Figs. 6 and 7, while Fig. 5 illustrates an earlier 
method employed when the boat was propelled by 
manual power. The screw is carried by the bearing ¢ 
jointed to the stern-post of the vessel by means of 
the hinges ¢ centred at o upon the support e, and at o! 
on the stern-post. The lower hinge acts only asa 
joint, while the upper serves also as a lever to turn 
the screw. To this end it is provided with a worm- 
wheel which engages with the worme. The fixed 
portion, which is formed in one with the boat, carries 
a toothed sector /; the angular deviation of the lever 
d with relation to the axis of the vessel is the same 
as that of the screw to the intermediate lever. The 
coupling piece a is inclosed in an envelope which is 
not in contact with the water. 

The clutches used in the boat are constructed accord- 
ing to the plan shown in Fig. 8. Each consists of a 
cone a keyed upon the shaft with feather keys, and 
forced endwise of the shaft by a spring, which abuts 
against a screw collar c riding on a fixed collard. By 
means of these collars the power of the spring may be 
varied. The keys which hold the cone a have a special 
form ; they are furnished with a claw P P' embedded 
in the part of smallest diameter. These keys pass 
through the collar 7, and are worked by the collar e, 
which is provided at the part v with two hollows in 
which are placed the claws fixed on the keys. It 
also carries two catches O O', which, passing through 





the collar x, lock on to the collar h, which is fixed to the 
shaft. When it is desired to put the clutch in gear, 
the lever & is operated. This disengages the catches 
O O' by the pressure exerted upon the small secondary 
handle r, which pressing by means of the collar x upon 
the claws SS of the catches O 0’, raises these latter 
and disengages them. The cone a, pushed by the 
spring, already compressed, is forced into contact with 
the hollow cone }, and transmits to it the motion of 
rotation. To disengage the clutch the lever is moved 
in the opposite direction until the claws again lock on 
to the collar h. 

In case the motor should break down, oars are pro- 
vided, their arrangement being shown in Figs. 9 and 10. 
Each oar is divided into two parts; the handle a is 
connected with the blade b, by a spindle ¢ passing 
through a gun-metal box fixed to the side of the boat. 
The blade of the oar is forked at the inner end, and is 
fixed by each arm to the spindle c. At the outer end 
it is formed of two shutters which join together on 
the acting stroke, and open to present their edges to the 
water on the back stroke. Two men are able to row 
the boat at the rate of three knots per hour when 
fully immersed. In the Russian boats the power was 
obtained by treadles worked by four men as already 
explained, 

Figs. 11, 12, and 13 illustrate the general shape of 
the boat which is 16 ft. 5 in. long, 5ft. 10in. deep, and 
3 ft. 34 in. beam. 

From this account, for which we are indebted to 
the Annales Industrielles, it would seem that the least 
satisfactory part of the scheme refers to the fixing of 
this torpedo to the hostile ship. Itis well known that 
to gain the maximum effect from an explosive it must 
be in actual contact with the body to be destroyed, 
but it would seem to require a good deal of maneeuvring 
on the part of the crew of a submarine boat to let the 
torpedo rise under a part of the bottom which was so 
flat that it adhered toit. The spikes provided would 
gain no hold on an iron ship, and if she were moving 
the impulse of the water would carry away the ex- 
plosive body. Indeed if the vessel were in motion at 
all it is difficult to see how the submarine boat with 
its slow speed could even find her. At the same time 
we do not want to disparage the invention because 
it is not perfect. It is a great thing to have produced 
a boat in which men can live and move for hours 
below the surface, and as for the rest, patience, and 
the efforts of rival inventors, will do much. 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway Company.—The Great Western 
Railway Company will apply to Parliament in the ensuing 
session for powers to construct certain short lines in the 
county of Glamorgan ; to abandon portions of the Bristol 
and South Wales Union Railway ; to vest the undertak- 
ings of the Farringdon, Newent and Ross, and Ledbury 
Railway Companies in the company ; to make agreements 
with the Lostwithiel and Fowey and the Cornwall Rail- 
way Companies; to make provisions as to the gauge on 
those railways and on the Torbay and Brixham Railway ; 
to confirm agreements with the Helston and the Abbots- 
bury Railway Companies, respectively ; to make provi- 
sions as to the swing bridges over the railway at Loughor 
and Kidwelly ; to make agreements between the Com- 
pany and the Banbury and Cheltenham Direct Railway 
Company ; and between the Company and the Corpora- 
tion of Bristol, &c. 


Cardif.—The steam coal trade still continues in an 
unsatisfactory condition. Prices have remained at about 
their former level. A slight change for the better has 
been noticed in the house coal trade. Small steam coal 
has been in many instances depressed, but sales have been 
effected without difficulty. The iron ore trade has been 
quiet. Last week’s clearances comprised 147,424 tons of 
coal, 140 tons of iron, 2162 tons of patent fuel, and 731 
tons of coke. From Bilbao there arrived 7574 tons of 
iron ore, and 5063 tons came to hand from other sources. 


Bristol Port and Channel Dock Company.—Three peti- 
tions for winding-up this company were before Mr. 
Justice Chitty in the Court of Chancery, on Saturday. 
It was agreed on all hands that there must be a winding- 
up of the company, but the question was as to who should 
have the management of it. After the facts had been 
laid before his lordship he made a winding-up order on 
what he termed the independent shareholder’s petition. 


The Channel Squadron.—The ships of the Channel 
Squadron are to assemble at Portland on or about the 5th 
of December, and will leave shortly afterwards for Lisbon, 
which will be their head-quarters for some little time. 
The Iron Duke has to be docked to have her bottom 
cleaned and recoated with anti-fouling composition. Her 
want of speed on the late cruise of the squadron was 
much noticed, and the authorities are now endeavouring 
to mend matters. 


Nettlefolds (Limited).—It was recently announced that 
Nettlefolds (Limited) contemplated establishing a large 
branch of their great undertaking within a few miles of 
Newport. The reason assigned for this was that the 
great railway companies refused to make any reduction in 
their carriage rates, and that the removal of the works 
to Monmouthshire would secure an annual saving of 
several thousands per year. It is now understood, how- 
ever, that, in consequence of a reduction of railway rates 
Nettleford’s(Limited) have abandoned their original in- 
tention, 





Newport.—The steam coal trade has not shown any 
material improvement. The manufactured iron trade has 
also remained in a depressed state. Last week’s coal 
clearances amounted to 55,722 tons. About 100 tons of 
patent fuel were also shipped to Bordeaux. From Bilbao 
there arrived 9127 tons of iron ore, and 4960 tons came to 
hand from other sources. 


The ‘* Serpent” and the ‘* Racoon.”—The officials of 
Devonport Dockyard have been informed that the Ad. 
miralty have under their consideration the desirability of 
increasing the indicated horse-power of the Serpent and 
Racoon, gun and torpedo comin ‘now building at Devon. 
port, from 3500 to 4500 horse-power. so that this class of 
vessel may attain the highest rate of speed. 


The Tondu Works.—These works, which have been idle 
for seven months, have been re-started. 


Swansea Harbour Trust.—At the last meeting of this 
Trust, it was stated that further negotiations were pend- 
ing with Mr. Tennant for the more complete use of the 
Tennant Canal as a feeder of backwater to the Prince of 
Wales’ Dock. The chairman added that any agreement 
which might be come to on this subject would require the 
confirmation of Parliament. The executive committee had 
lately received from the Duke of Beaufort a proposal that 
the trustees should open negotiations with him for the 
transfer to them or extinguishment, of such rights as his 
grace claims to possess in the bed of the Tawe. This 
matter had been referred to a sub-committee. Having 
regard to the possibility of some arrangement being made 
with his grace upon the subject of his rights, the Com- 
mittee recommended that the necessary Parliamentary 
powers should be applied for. The Committee also re- 
commended that power should be obtained for the con- 
struction of a culvert to connect the water of the Prince 
of Wales’ Dock with that of the North Dock, and for the 
lowering of the sills of the North Dock on the construction 
of a new lock so as to enable vessels of deeper draught to 
enter and leave the North Dock. 


Bristol and New York.—Messrs. C. Hill and Sons have 
added another steamer to the Bristol City line. She is 
called the Wells City, and is now discharging her first 
cargo from New York. She was built of steel by the 
North of England Shipbuilding Company, Sunderland, 
and was fitted by Messrs. Richardson and Son, Hartle- 
pool, with triple-expansion engines, by which a material 
saving of fuel is obtained. The principal dimensions of 
the new steamer are as follows: Length, 270 ft. ; breadth, 
36 ft. ; depth, 234 ft. 

The Avondale Works.—On Wednesday Messrs. Parsons 
and Robjent submitted for sale at Newport the Avondale 
Iron and Tin-Plate Works, situate at Pontnewydd. The 
works cover an area cf 5a. 2r.11 p., and are held for a 
term of which 89 years are unexpired, the ground rent 
being 112/. The property was knocked down at 3775/. to 
Mr. Grittiths, of the Monmouth Forge. 

Drainage at Dorchester.—On Tuesday, at a meeting of 
the Dorchester Town Council, it was reported that a 
scheme for conveying the sewage of Dorchester to Pud- 
dletown Heath, a spot afew miles from the town and 
owned by the borough member, Mr. Brymer, had fallen 
through. It was accordingly decided to apply for compul- 
sory powers to purchase the necessary land for sewage 
treatment from Mr. J. Floyer. Great pressure is being 
brought to bear on the town authorities to proceed with 
drainage works, 


Swansea.—The shipping trade exhibited some improve- 
ment last week. ‘Ihe clearances outward were below 
those of the corresponding week of 1884. The arrivals 
were, however, on a larger scale. The imports of the 
week amounted to 15,242 tons; the coal shipments of the 
week were 24,286 tons, and patent fuel was exported to 
the extent of 2720 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Threatened Strike of Miners.—Allusion was made in 
last week’s Notes to a probable strike of miners in South 
Yorkshire. On Monday night the officials of the York- 
shire Miners’ Association, acting on instructions received 
from the recent conference, caused notices to be forwarded 
to all collieries in South and West Yorkshire in order 
that the miners may give notice for an advance of wages. 
Itis feared that in a month’s time another of these 
gigantic struggles of labour against capital will have 
commenced here. 


Export of Coal from South Yorkshire to Hull.—The 
monthly return of coal taken from this district to Hull, 
shows that in the month of October, the total entries 
were 138,680 tons, against 133,488 tons in October, 188+. 
There were brought by river 53,616 tons, and by rail 
85,064 tons. The total supplies for the current year were, 
1,082,376 tons, against 1,101,832 tons, to the end of Octo- 
ber last year. 


Ship and Engineering Trades on the Humber.—The ship 
and engineering trades on the Humber are at present 
exceedingly depressed, but on Monday Earle’s Ship- 
building and Engineering Company, Limited, launched 
from their yard two iron screw fishing cutters built by them 
for the Boston Sea Fishing and Ice Company, Limited, 
these being the first of eight vessels now being con- 
structed forthe Boston Company. Their dimensions are: 
Length, 100ft., breadth, 20ft. The engine and boiler 
hatches are inclosed by strong castings entirely of iron, 
with a view of making this part additionally secure 
in bad weather. They will be fitted by the builders with 
their triple compound three-crank engines, having cy- 
linders 114 in., 17 in., and 30in. in diameter, and 21 in. 
stroke, which will be supplied with steam at 150 1b, 
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pressure, from a steel boiler fitted with two of Fox's 
corrugated furnaces. A powerful steam winch of Earles’ 
special design and make, will be fixed on their decks for 
working the trawl gear and adapted for taking the anchor 
on board. 

A Russian Innovation —At a meeting of the Hull 
Chamber of Commerce, the sheriff brought before the 
attention of the Shipping Committee a new regulation 
which’ has recently been enforced at St. Petersburg, 
regarding the use of bags on board steamers, which will 
very seriously affect the Odessa trade, and steamers trad- 
ing from the southern ports of Russia to this port. By 
the new regulation steamers will not be allowed to use the 
bags which they have on board, without paying duty on 
them—that is, bags are to be treated like bonded stock. 
This regulation subjects the owner not only to the pay- 
ment of the duty, but compels every steamer with bags on 
board to discharge them, to pay cartage, and all expenses 
to and from the Custom House, tallyman, &c., and also 
involves, besides expenses, detention and complication, 
both harrassing and vexatious. It was resolved to 
memorialise the Secretary of State for Foreign Affairs, 
begging her Majesty’s Government to represent to the 
Russian Government the great inconvenience, expense, 
and annoyance that the new regulations would cause to 
shipowners, with a view, if possible, to having the same 
abrogated. 

Local Industries.—The condition of the local trades, 
both iron and steel, does not improve, as is usual, with the 
approach of Christmas. At the foundries there is very 
little work doing, and firms engaged in the engineering 
branches are running short of orders. Many hundreds of 
mechanics are out of work, and the business outlook at 
present is the reverse of cheering. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change than usual, and in sympathy 
with the higher prices prevailing in Glasgow, the market 
was firmer. No.3 g.m.b, for prompt delivery was quoted 
32s. per ton. Within the last few days a fair amount of 
speculative business has been [done for delivery up to 
June of next year, at prices ranging from 32s. 3d. to 
32s. 9d. per ton. Consumers, however, hold back, and 
will not buy in advance, their reason being that they fail 
to see any indication of improvement in the manufactured 
iron trade. Shipments of iron at Middlesbrough are 
rather better, there having been reported this month up 
to date, from Middlesbrough 37,000 tons against 41,000 
tons to the corresponding period last month. In the 
manufactured iron trade there is no change. Iron ship- 
plates are selling at 4/. 12s. 6d., and angles at 4/. 7s. 6d. 
per ton, steel ship-plates being 6/. 10s. per ton less 24 per 
cent. at works. Hematite pig-iron is rather firmer owing 
to the better advices from America, and some orders have 
been placed in Cumberland on United States account. 
Nos. 1, 2, and 3 are quoted 43s. to 43s. Gd. per ton f.o.b. 
west coast ports. 


The Depression in the Manufactured Iron Trade.—Con- 
tinued depression characterises the manufactured iron 
trade of the North of England. It is, however, satisfac- 
tory to record that Messrs. Dorman, Long, and Co. have 
re-started a portion of their West Marsh Iron Works at 
Middlesbrough. This is the only pleasant item of in- 
formation connected with this industry. The Britannia 
Tron Works at Middlesbrough are still idle. Messrs. Fox, 
Head, and Co.’s Newport Rolling Mills, Middlesbrough, 
remain closed, and the Ayrton Rolling Mills at Middles- 
brough will not be re-opened this year, owing to the lack 
of orders. There are few orders in the market, and com- 
petition is exceedingly keen. On Teesside there is a large 
number of workmen out of employment, and poverty and 
want are calling for efforts for their alleviation. The 
corporation of Middlesbrough have arranged to employ 
as many men as they possibly can in stone-breaking. 


Engineering and Shipbuilding.—These important indus- 
tries are still in an unsatisfactory state. Certainly there 
is a good deal of general work going on in the engineering 
establishments, but prices continue low, and fresh orders 
arescarce, At most of the shipyards there are indications 
of work being completed and no renewals. So depressed 
is the shipbuilding trade that some firms have resolved to 
close their yards entirely during the winter. It is satis- 
factory to notice that Messrs. Dixon and Co., of the 
Cleveland Dockyard, Middlesbrough, have secured a 
contract for a large steamer for a Liverpool firm. 


Death of Mr. Robert Donaldson.—We regret to record 
the death of Mr. Robert Donaldson, the chief partner in 
the firm of James Watson and Co., merchants, of Glasgow 
and Middlesbrough. The deceased gentleman has been 
ill for some time, and died at his residence in Glasgow on 
Tuesday. Many expressions of regret were heard on 
’Change at Middlesbrough. 

The Coal and Coke Trades.—The fuel trade remains 


unaltered, and prices are the same as those quoted last 
week, 
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VictorRIAN Rattways.—The Victorian Railway Com- 
missioners have decided not to accept any one of nine 
tenders sent in for the construction of a proposed railway 
from Dimboola to the South Australian border, the lowest 
tender being in excess of the departmental estimate. 
Fresh tenders will be invited. The border station will 
be built on the disputed territory. The works in con- 
nection with the proposed line comprise 76 bridges, in- 

Wineiewe with 150 openings of 15 ft. 


cluding one over the 
each, 








MISCELLANEA. 
A FIr& at Galveston, Texas, has consumed sixty blocks 
of houses. It extended over an area of 100 acres. 


Sir James M‘Garel-Hogg has been re-elected chairman 
of the Metropolitan Board of Works for the ensuing 
year. 


A Blue-boox has been issued containing minutes of the 
evidence taken by the Royal Commission on Shipping up 
to the end of July. 


In answer to a correspondent, Sir Richard Cross has 
written to say that the report of the Royal Commission 
on Accidents in Mines will be presented before Parlia- 
ment meets. 


The new armour-plated barbette ship Howe arrived at 
Portsm:outh on Monday morning from Pembroke. She 
will shortly try her engines, and will be afterwards com- 
pleted in n ockyard. 


The English steamer Watlington has entered the port 
of Ghent with a cargo of 5350 bales of cotton. This is 
the first time that a vessel coming directly from America 
has entered the port. 


Major M. R. West, R.H.A., on Monday last read a 
paper at the Royal United Service Institution advocating 
the adoption of the; one-barrel machine-gun for land 
service. 

The chief of the German Admiralty has issued strict 
orders, forbidding all officers and men belonging to the 
Imperial Navy to write articles or letters for the news- 
papers, on pain of severe punishment. 


The scheme for holding a universal exhibition of Ger- 
man industry at Berlin, in the year 1888, has met with 
anything but general approval on the part of the nation 
at large. 

An English syndicate has made proposals tothe Belgian 
Government for constructing a port at Heyest, which is 
to be connected with Bruges in such a manner as will 
enable sea-going vessels to come up tothe latter town. 


The Government have just despatched from the Royal 
Arsenal at Woolwich, four 12-ton muzzle-loading guns, 
8 tons of gun-cotton, and 24 tons of powder and ammuni- 
tion, to the Cape of Good Hope, for the defence of Simon’s 
Bay. 

Notification is given of an intended application in the 
ensuing session of Parliament by a company, called the 
Whitehall Court (Limited) for leave to bringin a Bill 
authorising the company to make a street from White- 
hall to the Victoria Embankment. 


On Tuesday evening the first ordinary meeting of the 
Statistical Society session 1885-56 was held, when the 
President, Sir Rawson W. Rawson, delivered an open- 
ing address on ‘‘ International Statistics,” illustrated by 
vital statistics of Europe and some of the United States 
of America. 


A number of pumping engines, together with 13} miles 
of water pipes (made for conveying water between Suakin 
and Berber), are being sent from Woolwich Arsenal to the 
Royal Albert Docks, for conveyance by the British India 
Steamship Company to Kurrachee. They are to be used 
for supplying water in the Bolan Pass. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended November 8, 
amounted, on 15,217 miles, to 1,163,612/., and for the 
corresponding period of 1884, on 14,992? miles, to 
1,168,6867., an increase of 224}, or 1.5 per cent., and a 
decrease of 5074/., or 0.4 per cent. 


It is estimated that the North Sea Ship Canal, which is 
to connect the Baltic with the Elbe and the German Ocean, 
will cost the German nation about 156,000,000 marks. A 
Bill is shortly to be put before the Imperial Parliament, 
and the Prussia Government will contribute 50,000,000 
marks. The worst feature in the scheme is that the 
canal will be closed by ice during the winter. 


The superintendent of Government Railways in Canada 
has just returned to Ottawa from British Columbia, vid 
the new line of the Canadian Pacific Railway. From his 
casual inspection of the work, he declares it to be well 
done. In the mountains there were some magnificent 
bridge structures, one of which was the highest in the 
world. 


A deputation has been appointed, consisting of Lord 
Granville, and several members of the Dover Harbour 
Board, to wait on the President of the Board of Trade 
and the First Lord of the Treasury, with a view to show- 
ing the importance of accelerating the work of Dover 
Hzrbour and completing it within five years, instead of 
within a quarter of a century, as at present proposed. 


An official letter has been received from the London, 
Brighton, and South Coast Railway Company by the pro- 
moters of the new line through the South Downs from 
Eastbourne to Seaford, it which it is stated that, although 
the Board of Directors of the London, Brighton, and 
South Coast Company were not in a position to incur any 
financial liability in regard to the new railway, they 
would have great pleasure in considering any arrange- 
ments for working it on equitable terms. 


On Monday morning the Bellerophon was taken into 
the Channel for a preliminary trial of her machinery. 
The Bellerophon has undergone most extensive repairs, 
the cost amounting to nearly 60,0007. Owing to changes 
in her armament, she is now the most formidable broad- 
side ship afloat, carrying ten 8 in., four 6 in., and six 5in. 
breechloading guns, all on Vavasseur mountings. In 
addition she has sixteen machine guns and four quick- 
firing guns, together with twelve Whitehead torpedoes, 





Mr. Duncan Stewart, of London Road Iron Works, 
Glasgow, has been refused an extension of his patent for 
improvements in sugar-cane mills. It was not until 1877 
that he received an order for his apparatus and only 
thirty-three sets had been sold, the working having 
resulted in actualloss. Objection was raised on account 
of the reluctance of the patentee to grant licenses, and 
on the question of accounts. It was also said that the 
principle involved in the invention, if not absolutely in 
use, was known prior to the invention. 


A telegram has been received stating that the diver 
Lambert has recovered one box of gold from the mail 
steamer Alphonso XII., which, while on a voyage from 
Cadiz to Havana in February last, sank off Grand 
Canary, and that the recovery of the remainder is certain. 
The value of treasure is over 100,000/. The divers had to 
work in the great depth of 254 fathoms. The upper and 
lower decks of the saloon had to be blown away so that 
the bullion room could be reached. Special diving appa- 
ratus had to be constructed for the work by Messrs. 
Siebe, Gorman, and Heinke. It may be remembered that 
Lambert is the diver who walked up the Severn Tunnel 
— it was flooded, and succeeded in closing the iron 

oor. 


A recent Admiralty memorandum respecting Sir Wi!- 
liam Thomson’s sounding machine, says that although 
the working of the apparatus is simple, it is not well to 
trust entirely to it, especially in the hands of men not 
thoroughly accustomed to its use. [Errors in reading will 
be most likely to occur at greatest depths, as the scale is 
then very finely divided. The presence of any foreign 
substance in the tube also affects the results. The danger 
is greatest where the water shoals gradually, and the 
results obtained should be verified by casts with the 
ordinary lead. The machine, however, is a valuable in- 
vention, and admirably fulfils the purpose for which it 
was devised, which is not necessarily to take the place of 
the ordinary lead. 

The imports and exports of France for the past ten 
months, as compared with those in the corresponding 
period of last year, are as follows : 








Imports. 
1885. 1884, 
francs, francs. 
Food aa 1,100,689,000 1,119,311,000 
Raw materials 1,728,956,000 1,772,682,000 
Manufactures 486,172,000 518,142,000 
Miscellaneous 146,484,000 146,419,000 
Total ... 3,462,301,000 3,556,554,000 
Exports. 
1885. 1884. 
francs. francs, 
Food vas 568,782,000 599,530,000 
taw materials 526,809,000 533,538,000 
Manufactures 1,366,381,000 1,301,551,000 
Miscellaneous 142,753,000 122,460,000 
Total ... 2,604,725,000 2,557,079,000 


The Royal Commission appointed to inquire into the 
depression of trade and industry have issued their first 
report. The questions addressed to the various Chambers 
of Commerce, with the answers received, are appended to 
the report. ‘The evidence taken from Mr. Robert Giffen, 
Assistant Secretary of the Board of Trade; Mr. C. M. 
Kennedy, C.B., head of the Commercial Department of 
the Foreign Office; Mr. S. Seldon, Principal of the 
Statistical Department of the Board of Customs; Mr. D. 
E. Colnaghi, Her Majesty’s Consul-General at Florence ; 
Mr. R. P. Harding, Chief Official Receiver in Bank- 
ruptey ; Mr. J.S. Purcell, Register of Joint-Stock Com- 
panies and Controller of Stamps; Mr. Algernon West, 
C.B., chairman of the Board of Inland Revenue ; and 
Mr. J. A. Crowe, Commercial Attaché to Her Majesty’s 
Embassy at Paris, is also printed in the report. The 
Commissioners propose next to consider in detail the con- 
dition and prospects of some of the leading industries in 
the country, and will report their proceedings from time 
to time. 








AN AUSTRALIAN Navy.—The Imperial Government has 
received communications,from the governments of Queens- 
land, Victoria, and South Australia, applying for advice 
as to the formation of an Australian Navy, and the Ad- 
miralty has offered every assistance in carrying out the 
scheme. A proposal on the subject emanated from 
Queensland some time since, and was assented to by the 
Victorian Government, without going into the details of 
the question. The South Australian Government has not 
committed itself to any project. Admiral Tryon is under- 
stood tc be in possession of a plan for securing joint action 
between the Imperial and colonial navies in the event of 
war. 





Water Suppry or GEELONG.—The Victorian Minister 
of Water Supply has received reports with reference 
to a better water supply for Geelong. Mr. Davidson, who 
was directed to report upon the best means of supplying 
the immediate wants of the town, recommends the adop- 
tion of a scheme by which a supply of water more than 
sufficient to meet the consumption, which amounts to 
1,000,000 gallons per day, may be derived from the 
Western Moorabool, and be delivered into the Stony 
Creek reservoir. The works which he proposes are esti- 
mated to cost upwards of 40,000/., and he suggests that a 
scientific opinion should be obtained as to the quality of 
the water in the Western Moorabool before any ex- 
penditure is incurred. Mr. Langtree’s report suggests 
that a trial survey should be made of the country 
skirting the Otway Forest, and the watercourses flowing 
thence into the Otway. 
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THE MANIPULATION OF HEAVY 
FORGINGS.* 
By Mr. T. Putnam, Darlington. 

In dealing with the subject of heavy forgings I propose | 
to contine the limits of this paper to such as are used in 
the construction of a steamship, viz., the stern frame and 
rudder. 

To an audience in a shipping district such as this, it is 
hardly necessary to remark, that such important factors 
to the safety of a vessel as the stern frame and rudder 
should be reliable as to strength and soundness. This re- 
liability is dependent upon the methods adopted in their 
construction, 





SPECIMENS 
A AnD B. 
































' mass of solid iron is laid up, sufficient to form the 









the after piece B, and the keel piece C, Fig. 1. 

The forgeman commences the forward piece by making 
a butt A on the porter or carrying bar B, Fig. 2; on the 
top of this butt a number of slabs are laid, with small 
blocks of iron between each slab to insure thorough heat- 
ing. After being heated they are hammered down and a 
similar arrangement of slabs laid up on the opposite side 
ofthe butt. This is repeated alternately until a square 
88, 


which is then rounded under the hammer. A steel punch 


is now driven through the centre of the mass, and the arch 
or upper portion of the forward piece, drawn out, as 
shown in Fig. 3, 


In the case of large frames, having 
































the manufacture of the forgings of astern frame, which is 
| made up by three separate pieces, the forward piece A, 





which cannot be achieved by hand labour, is obtained. In 
addition, the repeated heating tending to render the iron 
granular in structure, and cold hammering by the smith, 
necessary to produce an even surface, but which is apt to 
make the iron brittle, are avoided. 

The forgings are now ready to be welded together, but 
before describing the processes by which this is effected, it 
will be advisable to consider what is to be attempted, and 
the difficulties that have to be encountered. Wrought 
iron has a characteristic property of assuming a soft pliable 


‘ condition through a long range of temperature below 


2000 C., its melting point, which enables two separate 
sieces to be united together, or welded. At a bright white 
004 this process can be so successfully accomplished that 
it is impossible to discover where the union has been 


FIG. 4 





























FIG. 5 


























I regret to say that until lately too little attention has 
been paid to this subject by those chiefly interested ; the 
consequence has been serious losses in the shipping world 
through the giving way of imperfectly made stern frames 
and rudders. 

I am informed by Lloyd’s that during the last three 
years, on the east coast alone, something like fifty broken 
frames have come under their notice, and in one week 
recently no less than seven steamers put into port with 
defective stern frames, 

These facts deserve serious thought. A steamer at sea 
with a broken shaft may weather through, but with her 
steering power gone she is a very helpless affair. 

On the table you will observe the defective welds, speci- 
mens A and B, cut from the after post of two of the 
steamers mentioned above. 

The cause of these failures, and how to prevent such 
occurring, I will endeavour to show. 

First, I will deal briefly with the general practice in 





* Paper read before the Cleveland Institution of En- | 
gineers, 





double posts, the upper part is forged as shown in Fig, 4, 
the arch being afterwards bent to the required radius by 
the smith. This enables the largest frame to be made in 
three pieces, instead of four, and sometimes five, the usual 


practice. After finishing the upper end the carrying 
bar is cut off, the piece turned and the lower part drawn 
out. 
quantity to enable the forgeman to cut out the wing of 
the arch A, Fig. 5, the post is drawn away, the gudgeons 
C being forged on at the same time solid. The keel piece, 
Fig. 6, is forged in a somewhat similar manner, the wings 


of the after and forward pieces being cut out of a solid | 
mnass, as shown by the dotted lines in Fig. 6. After | 


drawing the keel out, the porter is cut off, the forging 


turned, and the heel or lowest gudgeon shaped. You will | 
notice that butts are left cn each end and wing of the | 


three forgings. 
From the hammer the forgings are generally passed 
direct to the smith, to be dressed to the required sizes. In 


well-regulated forges, however, this practice has been | 


abolished, the forgings being machined instead. By 
machining them, accuracy in working to the dimensions, 


In forging the after piece iron is laid up in sufficient | 





Sprctmmen C. 


effected, provided that, if there is not a sufficient amount 
of silicon combined with the iron to form a fusible cinder, 
a proper flux is used. The reason of this will be to many 
present obvious. In heating iron, a certain amount of 
scale is formed through oxidation of the surfaces in con- 
tact with the atmosphere. This scale, when consisting of 
pure oxide of iron, is infusible at a temperature higher 
than the welding point, but if alloyed with silicon it is 


| converted into an exceedingly fluid and fusible silicate of 
| protoxide of iron, which under proper pressure, correctly 


applied, is readily expelled ; theclean surfaces of iron are 
brought into contact, and molecular cohesion takes place. 
Now paying due consideration to this, to carry out the 
welding of two large sectionz of iron successfully, the 
three chief points to aim at are: 

1. To obtain a temperature on the surfaces to be welded 
that is effective. f 

2, The arrangement of the two pieces in a manner that 
will enable the cinder to escape. : . : 

3. That the power applied to expel the cinder is suffi- 
cient. . 

To the heating too much attention cannot be paid, If 
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the temperature be too low, the intervening cinder being | 
in a viscous condition, its entire extrusion cannot be 
effected, and the outer edges of the bars are the only por- | 
tions welded, the centre of the bar being quite unsound. 
Specimen C shows this distinctly. 

On the other hand, if the temperature is too high, and 
through this the bar is, to use a technical term, burnt, the 
iron becomes unworkable and cannot be welded. 

IT can now deal with the final and most critical part of 
the whole process, viz., the finishing of the frame by the 
smith putting the forgings together. 

In the practice most prevalent, that is, hand-welding 
by means of screws, the smith commences by cutting 
short scarfs, as shown in Fig. 7, allowing very little éxcess 
for waste during heating, and acting upon the assumption, 
that what was good enough for welding engine tyres | 
would be good enough for a stern frame, he effects a weld 
by continually tightening the screws, thus drawing the , 
two pieces together whilst in the fire. 

fig. 8 shows the arrangement of the screws and tie-rods, 
for effecting the weld in the arch, and Fig. 9 the arrange- 
ment of the same, for welding the keel piece on to the 
forward and after pieces. Three quarters of an inch is 


FIG,7 
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mering is merely a secondary consideration. So far as 


, the hammering is concerned this is correct ; but for large 


dangerous to the success of the weld, for the simple reason 
that the cinder originally on the face of the scarfs after 
cutting, and that form 
when the frame is supposed to be finished. 

The scarf faces are close together at the commencement 
of the heat ; by being screwed up they are kept in close 
contact during the heat, and, however fluid the cinder 
may be, there is no means or way by which it can escape; 
there it remains, an impenetrable and effectual barrier to 
metallic contact. 

To these grounds, more particularly the latter, stern 
frame failures may be attributed, and knowing how re- 
peated and numerous were the failures of engine tyres 
welded by screw pressure, can it be a matter of surprise 
that stern frames with sections from 30 up to 150 square 
inches come to grief? In fact, is it not possible, taking 
into consideration the enormous strain thrown upon a 
stern frame by heavy seas striking the rudder of a heavily 
laden steamer, that the increasing number of cases in 
which steamers leave port, never to be heard of again, 


— heating, remain there | 


scarfs can be thoroughly heated, and plenty of force 


! | applied by the hammer, before they are reduced to the 
sections hand screwing is not only useless but absolutely | 


correct scantling. The forgings are slotted to the dead 
lengths, all screwing being done away with; in place of 
screws, &c., straps are used, to prevent any slipping or 
warping. 

L moa visiting committee, hearing of this process, on 
one of their annual tours, paid a visit to our works to 
inspect it. They expressed great satisfaction at the 
advance, and a series of tests on a large scale was made, 
under the supervision of their inspector of forgings, to 
ascertain how far the new process was successful. Mr. 
Cameron was the inspector; many of his colleagues from 
time to time accompanied him. His requirements were 
very rigid. Every weld had to be made under exactly 
the same conditions as a stern frame, and he insisted upon 
having the pieces scarfed and welded in his presence. 

After welding, he then had a short heat taken upon the 
part where the two pieces came together, and, after being 
placed upon blocks under the hammer, they were bent to 
an angle of 30deg., and then reversed and bent back 
again. This severe test having failed to start the weld, 
he had them put into the slotting machine and cut through 
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usually allowed for screwing; as soon as the pieces have 
been drawn up thisamount, it is assumed that the weld is 
perfect. The frame is brought from the fire to the anvil 
and a few blows are struck on the side of the scarf with a 
three-handed Johnny hammer, shown in Fig. 10. 

The unreliability of this process is apparent, and is now 
perfectly well known ; yet, chiefly for the reasons stated 
at the commencemeut of this paper, it still continues in 
force in a very great number of forges. 

In the first place, on account of the small amount of 
material left on the parts to be welded over the finished 
size of the frame, if the heating is continued for the re- 
quisite time, that is, until the scarfs or interior of the bar 
is at a welding temperature, the outer edges of the bar 
have wasted so much in the fire that it is below the re- 
quired size ; therefore neither the shipbuilder nor Lloyd’s 
would pass it. Consequently, to insure a full-sized 
section in the finished frame in order to pass survey, 
it frequently happens that the heating is not prolonged 
sufficiently to allow a welding heat to be obtained in the 
centre. Again, the scarfs or butts being so short, or 
rather the angle on the inside of the scarf points being so 
great, any force applied on the side of the frame only 
tends to open the weld instead of further cementing it. 
Thirdly, from the time the two parts to be welded begin 


to heat until the frame is brought to the anvil, the screws , 


are kept going by the smith, thus tightening up the faces 
of the scarfs. 

Now this screwing, I am told at the different works 
where it is in vogue, really effects the weld, Hand ham- 


may be ascribed to this careless method; for the stern 
frame failing, the rudder goes, leaving both vessel and 
men at the mercy of the wind and waves. 

I will now attempt to show you how this defective 
welding can be overcome, and actually is overcome. 

Some years ago, the firm with which I am connected 
had occasion to deal with some large pieces of iron, which 
had been welded by screws, in the manner already de- 
scribed. <A series of tests was applied ; the unsatisfactory 


result decided to our minds that the butt joint hand- | 


welded by screws was a wrong practice. We decided, 
therefore, upon making a series of test welds upon large 
sections under a powerful steam hammer. 
obtained were so successful that we came to the conclu- 
sion that to obtain properly welded stern frames we should 
have to put down a hammer and cranes, specially designed 
to admit a stern frame of the largest size, and allow the 
application of the hammer to any part of it. This was 
done. The hammer is shown on Fig. 10. It has a clear 
space of 30ft. between the standards. The piston-rod 
weighs two tons, and has a fall of 4 ft. 


foot-tons. By this method, when preparing for welding, 
the scarfs of the frame are cut as shown by the wooden 
model and by Fig. 11. 
of the bar to the outer edge, so that the two pieces only 
touch at a point in the centre, thus allowing a ready 
means of escape for the cinder when under the action of 
the hammer. The butts left on each end of the forgings 
| are never Jess than 4 in, over the finished size, so that the 


The results | 


With steam on | 
the upper side of the piston the blow given is equal to 30 | 


They are bevelled from the centre | 
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where the scarfs come together ; in every case the welds 
were perfect. Not thinking at that time of reading any 
paper on the subject, most of these tests were relegated 
to the scrap heap, but two or three I have found which 
| are here for your inspection, one of then, a piece 15 in. b: 
7in., marked D, and another 12in. by 6in., marked A 
| were treated as described above. The third, F, 10in. by 
7 in., was broken cold under the hammer, requiring eleven 
blows from a 13-ton piston-rod with a drop ranging from 
| 6ft. to 9 ft. before it fractured ; all showed perfect union.* 
Another piece, 9 in. by 5in., directly after welding, 
whilst still at a bright red heat, was bent alternately 
| until the bar broke across without the weld showing the 
slightest sign of opening. I regret that I am not able to 
place this test, the most severe of all, before you, 
the pieces being at present in London. However, with 
the tests which are here, I think you will concur, that 
with proper appliances sound welds can made. And 
| if by directing attention to an evil which still exists, and 
which has been allowed to exist too long, a better system 
is insisted upon by those using these forgings, the object 
of this paper will have been attained. 


DIscvssi0n. 

Mr. T. Westgarth: As the matter of cast steel stern 
frames have been mentioned I might say that I have 
seen a frame and rudder of a 5000-ton steamer which had 
been made of cast steel by a leading Sheffield firm, and 
that the steamer is now running in the Atlantic trade. 
The frame, which of course is a very large one, is cast in two 
pieces and scarfed together ; the rudder-post was also cast 
separately from the rudder and connected by an ordinary 
flange coupling with bolts. Ihave also had occasion té 
| make tests of pieces of steel cut from an 8-in. crankshaft 

made by the same firm. The shaft was cast and machined 

and finished without being hammered in any way ; the 

tests stood remarkably well, and the shaft appeared to be 
| quite as good as an ordinary forging. 

Mr. T. Mudd: We are asked to discuss this subject, 
but really it seems to admit of very little discussion. It 
appears to be obvious to any one that the plan of procedure 
adopted by Mr. Putnam is immensely superior to that 
formerly in vogue. I have always understood that to 

* [Want of space compels us to defer until next week 
the publication of the illustrations of the test pieces D to 
| F, referred to by Mr. Putnam. We may take the oppor- 

tunity of acknowledging our indebtedness to the Cleve- 
| land Institution of Engineers for the use of the engravings 
| illustrating Mr. Putnam’s paper.—Ep. E. ] 
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make a good weld it is essential to strike hard at the first 
onslaught. Good welders appear to do this, and it seems 
to me that the main idea in Mr. Putnam’s system 
beyond the bevelling to let out the cinder, is the provision 
of a steam hammer that is capable of delivering such a 
blow as is necessary in these large pieces to make a good 
weld ; and it seems certain that the plan must be vastly 
superior to the older method of drawing the parts together 
with screws. 

Mr. Charles Wood: The whole gist of the discussion 
comes to this, that Mr. Putnam has had the foresight to 
put down hammers ——— strong to compress the 
whole body of the metal together so as to get as good a 
weld in the core as on the outside. 

Mr. F. Herbert Marshall: Will Mr. Putnam kindly 
say whether there is any advantage in planing or slotting 
the surfaces before welding? He stated that this is re- 
quired in some specifications, and I presume some ad- 
vantage is expected therefrom ; no doubt the clean faces 
and accurate fitting that could be thus obtained would 
conduce to good welding. 

Mr. J. Head: Without question the plan adopted by 
Mr. Putnam is a good one and in harmony with all we 
know of welding. There have been many attempts 
latterly to make stern frames of steel castings. I scarcely 
know, however, what success has attended those efforts, 
much depends on the soundness throughout of forgings 
of this kind. If aship’s rudder goes wrong, the vessel, cargo 
and all are immediately jeopardised; no money ought 
therefore to be spared in making forgings such as these 
which carry the rudder trustworthy. I should like to 
know from Mr. Putnam, or his father, who is present, 
what results have attended the use of cast steel frames, 
and whether they are likely to supersede the wrought- 
iron forgings. I believe that stern frames have also been 
made of scrap steel forgings; some information on this 
wn if it can be furnished, would be interesting to us. 

hen again it occurs to one that it might be possible to 
make them of one or more steel forgings, originally ingots. 
I would like to know if Mr. Putnam thinks it is possible 
to weld them together as is done with wrought-iron 
forgings. Ofcourse steel is much more difficult to weld 
than iron, because of the absence of cinder in it. Its 
very purity is here a source of difficulty, and that is 
one of the reasons why steel has had difficulty in com- 
peting with iron for welding purposes. At the same time 
that difficulty seems to be gradually disappearing. Gallo- 
way tubes are now being welded with perfect success and 
afterwards flanged. They are better than iron ones, 
because, if properly annealed, when finished they will 
bear more knocking about cold. In boiler flues a great 
deal is being done in the welding of steel. At R. and W. 
Hawthorn’s they are welding 7 ft. lengths at one heat. 
The edges are planed into the form of a V and the flues 

ut into the bending rolls until there is a spring on them. 
hey are then heated by gas, and a number of men em- 
ployed to beat them down. With regard to Mr. Mar- 
shall’s observations I do not see myself that tooling the 


surfaces is at all necessary to makea good weld apart from’ 


its convenience and greater accuracy in getting the form 
youwant. Chemically it would not have much effect, for 
the tooled surfaces would become coated with a refractory 
scale long before they attained welding heat, and so would 
be on a par with surfaces finished from the hammer. In 
either case the use of a flux, such as silica, must be resorted 
to, to convert the refractory scale into a fusible slag, 
which protects the surfaces until contact is made, and is 
then squeezed out. 

Mr. Wm. Putnam: Mr. Head has referred to me a few 
questions. With regard to the questien relating to steel 
frames, I may say that they have not been in use suffi- 
ciently long to enable us to form a reliable opinion about 
them ; one thing is clear, more bad ones have been made 
than good ones. The question for shipowners and ship- 
builders is, would you like to trust steel in its present 
state? In the existing process we know as we are going 
on what weare dealing with in iron, we know whether it 
issoundor not. But with steel there is not a steel maker 
who would make a steel casting in that way and guarantee 
it to be sound inside. With regard to steel scraps, we 
have made from scrap, and did not find any difficulty 
with it; we found it very dry, but we have means of 
getting over that. I think the author of the paper 
founded his plan on a complaint that had been made as to 
welding with small hammers. Mr. Head expressed sur- 
prise that this ever should have taken place; it has 
existed too long; I have complained to the authorities 
who ought to have looked after it. The matter is of the 
greatest importance to shipowners and shipbuilders. I 
notice several of Lloyd’s surveyors in the room, and I 
should like some of them to give their experience with 
regard to these large forgings. As to slotting I think it 
is done cheaper and better by the machine. 

Mr. H. Cameron, Lloyd’s Surveyor of Forgings : Several 
questions have been asked with reference to machining 
the scarfs before welding. I have tried welds made with 
all kinds of scarfs, and I may say that those made with 
machined scarfs have given the worst results; this in my 
opinion is caused by the parts being too closely fitted 
together, and thus preventing the surfaces intended to be 
welded being properly heated. The best welds I have ever 
seen were those scarfed as shown bythe model and diagram, 
with plenty of space allowed for the faces to be heated, 
and when properly hot brought under a steam hammer with 
sufficient power to put them together. Iam very pleased 
with Mr. Putnam’s paper as far as it goes, but I think he 
ought to have gone further and included engine forgings, 
and if this had been done I think it would have made 
the paper even more interesting to a meeting like this, 
where engineers are so well represented. Besides welds 
that are necessary in making stern frames there is some- 
times adopted the system (when forging the bottom piece 
and after post of stern frame) of laying the slabs on the 








edge of the forgings, thus making a series of welds which 
is very objectionable ; this is a point that ought to be con- 
sidered and taken up wd shipbuilders, and before a contract 
is given out they ought to inquire and be satisfied that 
they are placing their forgings where they can and will 
be properly made, andif this was attended to I have not 
the slightest doubt but we would very seldom hear about 
stern frame failures through bad welds. I do not advo- 
cate Darlington as the only place where large forgings 
should be made. ‘There are other places where heavy 
forgings can be well made, but I may say of the Dar- 
lington firm, that they have stepped forward in this 
subject, far ahead of anybody else on the north-east 
coast, in the shape of working experiments for the purpose 
of gaining information as to the best system of making 
and welding ships’ forgings. I think, however, if Mr. 
Putnam had shown more of the difficulties and defects in 
order to let buyers know what to provide against it would 
have been better. 

Mr. T. Phillips, of Lloyd’s: I should like to make a 
few observations in reference to a remark that all stern 
frames that are not constructed in the manner advocated 
in this paper are in a very_defective condition. My own 
experience after several years’ service as surveyor at 
Lloyd’s Register of Shipping is that in nearly all the cases 
of broken forgings, the damage has been traced to an ex- 
traneous cause. Of a large number of stern frames that 
have recently been broken I have found in every case but 
one the damage has been attributable to the vessel ground- 
ing. I donot say that there were not other circumstances, 
but the grounding was sufficient cause to enable the ship- 
owner to claim his insurance from the proper quarter. 
Owing to the peculiarities of trade, with vessels increasing 
in size, and therefure requiring larger and heavier stern 
frames, the necessity for improved forgings is becoming 
evident, and we ought to feel exceedingly obliged to Mr. 
Putnam for bringing before this meeting the method of 
introducing the steam hammer in the manufacture of 
heavy stern frames, which on account of its superiority 
over the more general plan, where manual labour is so 
largely resorted to, so that valuable practical results are 
bound to follow. It may be mentioned that the stern 
frames when constructed of iron, can be repaired by re- 
welding, but with a east-steel stern or rudder frame, there 
seems to be no alternative but to make an entirely new 
frame, which I think must always be a matter of serious 
consideration when dealing with the question of cast-steel 
frames. 

I have no doubt many will remember the screw steamer 
China, lately owned by the Peninsular and Oriental 
Steam Navigation Company, which was broken up in the 
Tees at Middlesbrough about two years since. When the 
stern frame was taken out it was observed that the lower 
part had been scarfed (where the welds are usually made), 
and which is a plan largely adopted in the building of 
ships for the French Navy. These scarfs, which were 
about 2 ft. long, were perfect in fit and rivet attachment, 
and appeared to have been so from the time of the con- 
struction of the ship. I think that some arrangements of 
this kind will have to be resorted to in the future, as our 
ships are getting longer and heavier, and I fear that the 
welding process will not be sufficient to meet the require- 
ments of the times. With the machinery increasing in 
power to drive the vessel at still greater speed, the vibra- 
tory motion set up at the after end of the vessel becomes 
a matter of serious importance to make the vessel suffi- 
ciently rigid, to withstand the great strains produced by 
the excessive number of revolutions of the machinery. It 
is therefore almost a matter of absolute necessity to in- 
crease the scantlings of stern frames to insure also that 
the framing and plating at this part are properly rivetted 
together, which is a ditficult and nearly impossible task, 
if the stern frame is of small siding, from which remarks 
it will be evident that if iron stern frames are to maintain 
their hold in the confidence of shipowners, that the per- 
fection of welding will be expected, or, without doubt, the 
iron stern frame will have to be constructed of a series of 
pieces efficiently scarfed together, or cast-steel frames be 
more largely used, after desirable improvements have 
been made in their manufacture. I have been exceedingly 
interested in the paper read by Mr. Putnam, and I think 
it is a good sign of the times when we find representatives 
of a firm such as that at Darlington, showing sufficient 
boldness to come forward to show the public the work 
they are doing and to inform shipowners and shipbuilders 
what it is their duty to inquire into. I think the author 
deserves our best thanks for his paper. 

Mr. Wm. Putnam: With regard to cast-steel frames 
perhaps Mr. Head knows the difficulties and the loss that 
steel makers have to contend with in such castings. As 
to scarfing it can be done, but only in section. 

A hearty vote of thanks was then passed to Mr. Putnam 
for his paper, and Mr. Putnam having replied the meeting 
terminated. 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on the 14th 
inst., Professor Guthrie, President, in the chair, Mr. 
G Whipple described and demonstrated experi- 
mentally the process of testing thermometers at and near 
the melting point of mercury, as carried on at Kew. 
About 20 1b, of mercury are poured into a wooden bowl 
and frozen by carbonic acid, snow, and ether; the 
mercury is stirred with a wooden stirrer, and the snow is 
added till the experimenter feels by the resistance to 
stirring that the mercury is freezing. The stirring is con- 
tinued for some time, which causes the mercury to become 
granular instead of a solid mass, The thermometers are 
then inserted together with a standard and compared. 
About 100 mercury or forty spirit thermometers can be 
thus examined in half an hour, using about 200 gallons of 
carbonic acid gas, compressed sufficiently to form the 





snow. The bowl, ether, and mercury are cooled fir 

—10 deg. Cent. by an ordinary feeraten eran Hig 
average correction at the melting point of mercury is now 
less than 1 deg. Fahr. When the process was introduced 
in 1872 it amounted to 5 deg., but ee steadily decreased 

**On the Electromotive Force of certain Tin Cells.” by 
Mr. E. J. Herroun. Mr. Herroun has examined the 
electromotive forces of cells in which tin in a solution of 
its salts was opposed to copper, cadmium, and zinc in 
solutions of their corresponding salts, the solutions being 
of equal molecular strengths. The salts used were sul. 
phates, chlorides, and iodides, and the cells were of the 
ordinary ‘‘ Daniell” form with a porous vessel. To pre- 
vent the formation of basic salts it was necessary to add 
a little free acid to the solution of the tin salt, and to 
counterbalance the influence of this acid upon the electro- 
motive force as far as possible, an equal proportion of free 
acid was added to the other solution. 

Professor G. Minchin "argon out the importance of 
performing these and similar experiments upon tin in the 
dark, as by allowing light to fall upon the tin plate a con- 
siderable photo-electric effect would be obtained. Pro- 
fessor Fleming insisted upon the great importance of 
on corrections in all experiments upon two-fluid 
cells. 

**On the Law of the Electro-Magnet and the Law of the 
Dynamo,” by Professor S. P. Thompson. It cannot be 
said up to now that any particular law has been generally 
accepted, giving the relation between the current in the 
coils of an electro-magnet and the magnetism induced by 
it inthe core. Many empirical formule have been given, 
most of which are entirely wrong. One, however, recently 
enunciated by Frohlich, gives a relation which agrees 
very closely with observed values, This formula is 


m =- -, where m is the magnetic moment of tke core, 


t 
+ bi 
ithe current, and a and } constants depending upon the 
geometrical form of the magnet and the nature and 
previous history of the iron core. Frihlich obtained this 
relation by experimenting with a series dynamo. It is 
purely empirical, but since it agrees so well with the facts 
as to give values for the magnetism of the core agreeing 
almost within experimental error with} those observed, 
there is great probability of some law being at its base, 
And this law Professor Thompson believes to be one that 
was stated years ago by Lamont: ‘‘ The magnetic per- 
meability varies with the quantity of magnetism the iron 
is capable of taking up.” This may be expressed by the 
formula 

d m—k(M—m). 


at 


Integrating which and expanding e-*‘ in powers of i, 


m=Mki {1- Eye Ph 
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Expanding Frihlich’s equation in powers of i, we get 
_ Bae 
+ . 


a?" S 


m= fh, ..84 
a \ a 

If k i is not great these expressions will coincide in fourm 
very closely, and the results lead Professor Thompson to 
a Lamont’s expression as being that of a real sieuicel 
aw. 

Professor Perry suggested that Lamont’s law gave good 
results from its being an approximation to Weber's theory 
of induced magnetism, but Professor Thompson main- 
tained that it represented observed facts better than that 
theory, which as developed by Maxwell shows a decided 
discontinuity in the process of magnetisation not actually 
observed. Professor Fleming remarked upon the simi- 
larity of Froéhlich’s expression to that for the current 
through a voltameter, the part a + bi corresponding to 
the apparent resistance, which may be considered in this 
case as the resistance to magnetisation of the core-air cir- 
cuit, and which, like that of the voltameter, varies with 
the current, 








CANADIAN Raitways.—A report on Canadian railways 
has been issued which shows that 9575 miles of line were 
in operation in the Dominion at the close of 1884. The 
increase in mileage during the past year was not quite so 
large as in 1883, but much greater than in other years. 
The net earnings in 1883-4 were 7,826,872 dols., or less 
by 726,046 dols. than in 1882-3. 





A New Russian Voicano.—A bout twelve verstes from 
Telna, inthe government of Smolensk, a hill is at present 
showing signs of volcanic activity. Ten years since it 
was noticed that snow never rested on it, but melted 
away ; and three years ago smoke began to issue from it, 
accompanied by subterranean rumblings. Lately, flames 
have shot up, and fragments of cinders and sand have 
been thrown up. All around the base rich grass grows, 
which is eaten with relish by cattle. Indications of vol- 
canic energy have appeared at two other places in the 
neighbourhood. 


THE CARTER ROLLER MILLING SysteM.—The system of 
roller milling is rapidly superseding the old millstone 
method of flour manufacture. We understand that in ad- 
dition to starting five new roller mills, of large capacity, 
during the last four weeks, orders for seven new plants, 
within the same period, have been entrusted to the de- 
signer of the first inglish roller system, Mr. J. H. Carter, 
of 82, Mark-lane, London. In the northern counties of 
England, there is hardly a mill left working the millstone 
system, and complete roller plants are now working in 
every part of England. In an early issue we hope to 
illustrate and describe fully one of the largest mills in 
Europe, just started on the Carter roller system, at New- 
castle-on-Tyne, 
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ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
= UNDER THE ACT OF 1883. 
umber of views given in the Specification Drawings is stated 
gy fe the price ; wee none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 7 
ies of Specifications may be obtained at 38, Cursitor-street, 
Ronco hou, E.C., either personally, or by letter, enclosing 
amount of pe postage, addressed toH. Reaper Lack, Esq. 
The date of the advertisement of the pt ofa yplet - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 








the advertisement of the p of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent onany of the grounds mentioned in the Act. 


VALVES. 


14,132, A. Thomson, Rotherham, Yorks, Valves. 
(6d. 3 Figs.] October 25, 1884.—The spindle end is fitted with a 
loose plug capable of adjusting itself to the seating. (Accepted 
October 20, 1885). 

15,291. J. E. Bott, Levenshulme, Manchester, and 
Ss. J. Hackney, Manchester. Check Valves. [6d. 2 
Figs.) November 20, 1884.—This combined stop and check valve 
may be readily examined and repaired while under pressure, and 
cannot be burst as for instance through a pump being started 
without opening the valve when arranged on the pipe to the 
boiler. B isthe inlet and C the outlet of the valve A. A turning 
key K provided with a square head I, engages in and serves to 
rotate the plug D. Inthe position of the valve shown, fluids can 








be forced by the inlet B through the orifice Eand out atC. After 
turning the plug until communication between the annular plug 
D and outlet g is cut off, the cover may be safely removed, and 
the turning key K and valve G taken out. The ring E prevents 
the plug D being forced upwards by pressure through the orifice 
C. Mlis a safety orifice acting in conjunction with a similar 
orifice in the plug D, and provided for relieving any undue pres- 
sure from the pipes. (Accepted September 11, 1885). 


15,482. T.Gameson, Walsall, Staffs. Ball Taps or 
Valves. [6d. 6 Figs.) November 25, 1884.—A conical plug 
accurately fitting into a coned seat is employed in place of the 
usual leather or rubber valve facings. The lower part of the stem 
is made angular, so as toadmit of the passage of water, when the 
ball stem islowered, and the orifice of the valve seat open. (Ac- 
cepted September 15, 1885). 


15,971. J.Sampson, Liskeard, Cornwall. Improved 
Valve, [6d. 4 Figs.) December 4, 1884.—A flexible diaphragm 
is secured over the orifices both of the inlet and outlet C, the dia- 
phragm being strengthened by a metal plate D. A small orifice, 

jerced both through the diaphragm and metal packing, is closed 
»y the valve E. The small port P admits pressure to the top of the 
diaphragm, so as to produce an equilibrium of pressure upon 
the same, When the diaphragm valve is raised from the seating 
C by the finid, it permite a flow equal to the full bore of the 
pipe, but when it is closed, the diaphragm is pressed down tightly 








by the pressure of the fluid entering at P on the upper part of the 
valve. In Fig. 2 the valve is combined on the exit pipe with a 
hydraulic plunger L, which lifts a pivotted lever N, weighted at 
one end, the other end of which operates the valve. When the 
valve is closed, the pressure in the exit pipe falls, and the weighted 
lever lifts the spindle valve, thus permitting efflux through the 
exit, until the pressure therein lifts the hydraulic plunger, and 
again closes the valve. This arrangement acts as a pressure re- 
ducing valve, the weight on the lever being adjusted to suit the 
reduction of pressure required. (Accepted September 29, 1885). 


16,718. T. Blakeborough, Brighouse, Yorks. Double- 
Acting High-Pressure Sluice Valves. (4d. 2 Figs.) De- 
cember 20, 1884.—A smaller sluice is provided within a large 
sluice, both being worked by one spindle. In working, the spindle 
first opens the internal sluice, thus largely reducing the pressure 
on the external sluice, and enabling that to be opened with ease, 
(Accepted September 25, 1885). 


69. J. C. Threadgold, Luton, Beds. Hot and 
Cold Water Valves. (id. 2 Figs.) Jauuary 2, 1885.—The 
body of the valve is in the form of a triangular block, a most com- 
pact valve being thus obtained. (Accepted October 16, 1885). 


9658. T. A. Wheatley, Southwark, London. Valves. 
(4d. 3 Figs.) August 13, 1885.—The valve is so arranged that it 
can be eased while under pressure, It may also be removed entirely 
from its casing, and refitted without disturbing ‘any of the pipe 
joints. On one side of the body of the ordinary valve is arranged 
a flange having a flat surface in which is formed an aperture suffi- 
ciently large to admit of the introduction of the valve and an 
easing nut through which the valve spindle passes. By actuating 
this nut the valve can be released should it be fixed. (Accepted 
September 22, 1885), 


10,213. A. Feist, London. Swing Joint for Pipes 
Containing Fluid under Pressure. (4d. 3 Figs.) August 
28, 1885.—The swing joint is constituted by two conical plugs a b 
fitted to rotate in a pair of shells c d, the axes of the plugs being at 
right angles, and the stop valve seated in one of the plugs, Each 





plug is provided with lateral thoroughfares A communicating with 
an external annular thoroughfare ik. The plugs are kept tight in 





their seats by screwed caps n bearing against springs 0, which com- 
press the packing g. (Accepted September 29, 1885). 


INDICATORS, &c. 


12,608. W.H. Schlotfeldt, Kiel. Speed Indicators. 
(6d. 11 Figs.) September 19, 1884.—The motor or shaft, whose 
speed shall be measured, is caused to actuate a fluid pump or fan 
arranged in such a manner, that air or other fluid is compressed ; 
the pressure produced, which bears a certain proportion to the 
speed of the motor, being measured by means of a pressure gauge 
or other suitable registering device. (Accepted September 18, 1835). 


15,970. F. Lux, Ludwigshafen-on-the-Rhine, Ba- 
varia. Sr ay ny for Ascertaining the Specific 
Weight of Gases and Vapours. {éd. 7 Figs.) De- 
cember 4, 1884.—The object is to render possible the examination 
of currents of gas with regard to their specific weight or pressure, 
in continued succession. The apparatus is based upon the prin- 
ciple that the apparent weight of a body in gas or vapour varies 











according to the density of the gas or vapour. The glass receptacle 
A is closed tightly by the stopper B. The light glass globe E is 
connected by a thread (Fig. 1) or a thin rod (Fig. 2) to a body F 
floating in some suitable liquid. It is obvious that an increase or 
decrease in the pressure of the gas in the globe A will cause the 
glass globe to rise or fall, and the specific weight may be read off 
directly from a graduated scale. (Accepted September 25, 1885). 


BEARING. 


9897. C. D. Abel, London. (J. E. Marchant, Calais). 
Axle Boxes or Bearings. (4d. 7 Figs.) August 20, 1885.— 
This invention relates to a construction of bear:ngs for shafting 
and axles whereby the shaft is automatically lubricated, and waste 
of oil is prevented, provision being also made for externally indi- 
cating the amount of oil inthe bearing. The casing A forms the 
oil reservoir, A! being a well in which any dirt may deposit; 
J is a float indicator having a rod J' passing through the cover, so 








as to indicate the level of the oil in the reservoir. H H are two 
wick holders containing wicks I I of suitable capillary material for 
conveying the oil up to the bearing. Any oilthat may creep along 
the shaft,is arrested by the spring wire collars K which will throw it 
Ly centrifugal force against the sides and back again into the reser- 
voir. The bearing being mounted on trunnions it can readily 
adjust itself to the position of the shaft. (Accepted September 22, 


1885). 
LAMPS. 

13,918. T. Pickett, London. Lamps, [id. 12 Figs.) 
October 21, 1884.—The glass slides in grooves, the bedding in putty 
being dispensed with. Allowance can thus be better made for the 
expansion and contraction of the glassand metal, (Accepted Oc- 
tober 16, 1885). 

14,458. J. Sankey, Birmingham. Lamps for Burn- 
ing Hydro-Carbon Oils. [6d. 3 Figs.] November 1, 1884. 
Screw threads or inclines are applied to the burner for the pur- 

se of raising, sustaining, and lowering the globe holders of the 


amps. (Accepted September 25, 1885). 
14,685. J. R. Wigham, Dublin. Gas Lighting for 
Lighthouses. [6d. 3 Fi7s.] November 6, 1884.—Blowers or 


fans areemployed for applying currents of air to the concentric 
ring gas burners, spiral or slanting divisions being placed in the 
air spaces of the concentric rings, the air being thus better heated. 
Finely powdered strontium is suspended in the currents of air so 
asto impart any desired colour to the light. (Accepted September 
22, 1885). 

563. J. K. Tullis,Glasgow. Link Driving Belts. 
[6d. 6 Figs.] November 26, 1884.—To enable the belts to lie in 
close contact with the rounded surface of the pulleys, the links 
are formed of a gradually increasing depth from the centre 
towards the edges, thus constituting the driving surface of the 
— a rounded hollow channel. (Accepted September 22, 
1885). 

15,623. G. Smith, Leicester. Fasteners for Driving 
Belts. (6d. 9 Figs.] November 27, 1884.—The ends of the 
belt are gripped between plates which are preferably grooved, 
serrated, or roughed so as to take firm hold of the belt; the 
roughened surfaces are pressed together by bolts and screws. No 
holes are made in the belts, the fasteners can be easily attached 
and are exceedingly durable. (Accepted October 16, 1885). 

15,702. A. Martin, Birmingham. Lam (6d. 6 
Figs.]’) November 28, 1884.—This invention relates to oil lamps 
having two or more concentric tubular wicks, and has for its ob- 


ject to improve the air supply and to facilitate the introduction 
and adjustment of the wicks. (Accepted September 25, 1885). 


1016. F. R. Baker, Birmingham. Lamps. [6d. 8 
Figs.) January 24, 1885.—The burner and globe holder may be 
raised by means of coiled springs encircling two or more guide 
rods which work in sockets fixed within the burner body. Upon 
compressing the spring, yielding catches snap into notches, and 
hold the combined gallery and burner, (Accepted October 2, 1885). 


A. R. Burman and A. §. Caine, Liverpool. 
Lamp Reflectors. (6d. 5 Figs.) February 5, 1885.—Instead 
of employing a curved or flat reflecting surface approximately per- 
pendicular to the bisecting line of the angle of incidence and of 
ultimate radiation, the reflectors are formed of a series of hollows 
and ridges formed of reflecting plates placed at a large angle with 
each a. and reflecting a considerable portion of the incident 
light on to each other. Every alternate plane is formed of a metallic 
reflecting surface, and the remainder of opal or other very light- 
coloured reflecting material. The one set of reflectors reflect on to 
the other, the result being that a very bright light is sent down. 
(Accepted September 29, 1885). 

8990. O. Ney, Berlin. esium Lamps. (4d. 
6 Figs.) July 25, 1885.—This invention relates to magnesium 
lamps with mechanical extraction of the magnesia vapours and 
the gaseous products of combustion from the consumption space, 
with an automatic device for removing the magnesia deposited on 
the burner, and for breaking off the ash from the burning mag- 
nesium. (Accepted September 22, 1885). 


9475. H. H. Lake, London. (S. Loewy, Budapesth). 
Lamp Burners. (6d. 6 Figs.) August 8, 1885.—This invention 
relates to lamp burners for burning mineral oils having a specific 
gravity of more than 0.8. These oils are previously treated with 
sulphuric acid, and with a solution of caustic alkali. The level 
from which the oil must be raised by the capillary attraction of 
the wick is maintained constant, so as to secure a sufficient but not 
excessive feed of the oil. (Accepted September 22, 1885). 


WATER METERS. 


1501. L. A. Groth, London. (P. Tarda, Barcelona). 
Water Meter. [6d. 3 Figs). February 3, 1885.—The appa- 
ratus consists of a hollow cylinder of known capacity placed hori- 
zontally on ashaft, and oscillating with a balance motion to one side 
or the other, according to the pressure of the water on an internal 
piston. The free capacity of the cylinder measures the water at 
either end according to the position of the piston which auto- 
matically receives, measures, and delivers the water. The distri- 
bution of water to the cylinder takes place by two pipes supplied 
with water by the inlet cock in communication with both, by 
stopping the motion of the plug by means of a stud while the cy- 
linder to which the other part of the cock is fixed oscillates, thus 
turning the cock. (Accepted October 16, 1885). 


9816. H. H. Lake, London. (C. H. Hersey, Boston, 
U.S.A.) Fluid Meters, Applicable as Motors or h 
[8d. 26 Figs.) August 18, 1885.—a' is the liquid inlet, a3 a4 the outlet. 
a? is a chamber for distributing the liquid to the ports E. The 
ports E open to the measuring spaces or recesses d of the chamber 
D. The piston F provided with wings or lobes f is made of hard 
vulcanised india-rubber ; E!, f! form part of the exhaust ports. 
The liquid has free access to the chamber, its inlet being never 
entirely closed. On account of the peculiar shape of the walls of 


Fig. 1. 
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the chamber and the piston, the latter is kept in contact with the 
walls of the chamber, and there are always a number of contact 
lines forming discharge spaces within the chamber. While the 
discharge from each recess is going on by the movement of the 
lobe, the space is filling behind the lobe. Upon reaching the end 
of its recess, each lobe returns across the mouth of its recess to its 
original position, while the piston as a whole, without revolving, 
moves on a circular path. The contact surfaces of the piston and 
chamber fit themselves as they wear. (Accepted September 18, 1885). 

10,344. J. Rowbotham, Philadelphia, U.S.A. Water 
Meter. (6d. 10 Figs.) September 1, 1885.—a is the inlet, a* 
the outlet passage. The drum C revolves within the casing A in 
contact with the piece A, E F are the vanes sliding freely in slots 


= 














formed in the drum and working against the eccentric cam ways 
A4and A5 communicating with the ports aa*. RR! are two re- 
cesses formed to equalise the pressure on both sides of the vanes 
during their traverse of the eccentric surfaces. The box B contains 
the registering mechanism. (Accepted October 2, 1885). 


BELTS, ROPES, CHAINS, &c. 


. J.G. Lockwood, Stockton-on-Tees. Appa- 
ratus for Checking Shocks in Chains, Ro pa 
&c. (6d. 2 Figs.) November 26, 1884.—To enable chains, ropes, 
or bars subject to tensile strains to offer an elastic resistance to 
variations of such tensile strains, one or more spiral springs are 
made use of in combination with one or more check chains. (Ac- 
cepted October 9, 1885). 


15,958. E. P. Alexander, London, (Gautier Bros. 
Lyons). Driving Belts. [4d. 5 Figs.) December 4, 1884.— 
Metal bands or wires are embedded in a woven fabric. (Accepted 





October 23, 1885). 
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855. J. H. Carruthers, Glasgow. Screw Couplings 
for Chains, &c. [id. 3 Figs.) January 21, 1885.—A crosshead 
of iron is framed with a hole through its centre, and with each end 
forked. A bar of iron with a solid head is bent in the middle in 
such a manner, that, when one end of the bar is placed in one of 
the forks of the crosshead, the other end may be easily sprung 
into the other fork. The screwed end of an eye-bolt is passed 
through the hole in the crosshead and a nut screwed on ; by this 
means the distance between the ends of the coupling may be 


varied. (Accepted October 16, 1835). 
8453. H. Cheesman, Hartlepool, Durham. Wire 
Rope. [2d.) July 13, 1885.—The strands of wire are laid in 


the same direction as the rope without torsioning of the wire. 
To prevent torsion in forming wires into strands, or in other words 
into spirals, it is necessary to give a similar spiral to the fibres. 
(Accepted October 23, 1885). 


STEAM TRAPS. 


182. R. Hargreaves, Bolton. Steam Traps. [4d. 
2 Figs.) January 6, 1885.—In order to gain power the lever A is 
bent round backwards, so as to get the fulcrum as near the centre 











of the valve as desirable. The water displaced by the ball will be 
sufficient to raise the valve B against the steam pressure inside the 
box. (Accepted October 2, 1885). 


8207. W. P. Thompson, Liverpool. (J. B. Erwin, 
Milwaukee, U.S.A.) Steam Traps Applicable as Boiler 
Feeders. (6d. 3 Figs.) July 7, 1885.—The chamber A is 


divided into two equal apartments B B!, the shaft E carrying two 
similar floats D D', which are so arranged that one half of the shaft 
is contained in each chamber. The floats are heavy and are sup- 
ported above this pivotted shaft, so that they are normally ina 
state of unstable equilibrium. Motion is communicated from the 
floats to the steam valves L, I through the arms h hand valve rods 
K K. One of the valves will be closed when the other is open. Water 
from the steam coils or radiators is conducted into the apparatus 























by pipes M, N, N'.. The escaping water passes from the trap to 
the boiler by the pipe R. In the position shown, the float in the 
apartment B' is down, the steam valve I is therefore closed, while 
the valve Lisopen, The water ascends the pipes Mand N and 
«nters the chamber B'. Steam is sdinitted to the surface of the 
water in chamber B, equilibrium is established in this apartment. 
and the water flows to the boiler through the pipes Pand R. As 
the water recedes from one apartment B and rises in the other, 
the position of the floats is reversed. A continuous stream of 
water may thus be drawn from the pipes and discharged into the 
boiler, (Accepted September 15, 1885). 


8615. R. Kullig, Elberfeld, Germany, Steam-Trap 
Applicable as a Gas-Pressure Regulator. [id. 3 Fiys.) 
July 16, 1885.—When steam issues from the pipe f, the bell- 
shaped float c weighted ata rises and closes the pipe. When, how- 
ever, the steam condenses the bell falls, and the condensed water 






































runs out atg. The inlet pipe f enters the bell freely from under- 
neath. This arrangement offers various advantages over the 
“Royle” trap. The closing pressure of the steam valve of course 
increases with the buoyancy of the bell. (Accepted Septemer 15, 
1885). 


HYDRANTS, FIRE EXTINGUISHERS, &c. 


14,709. J. C. Merryweather and C. J. W. Jake- 
man, London. Fire Hydrant. (6d. 3 Figs.) November 
7, 1884.—A circular faced valve A, arranged to cover an open- 
ing in the front plate B, is actuated by means of a lever E 
attached by means of the water-tight fitting cone D and 
the crank lever C. When the water supply is not under suffi- 
cient pressure, a pressure augmenter for increasing the pressure 
by manual labour when required, is attached. It consists of a 
pump barrel H in which work two pistons J J fitted with valves. 
By means of the lever K attached to the spindle I, these pistons 
are caused to alternately approach and recede from each other 


through the medium of the cranks and links N, thus pumping 
the water through the air vessel O to the outlet P. When the 
pressure in the main is so great as to render the use of the aug- 














menter unnecessary, the water passes through the valves and the 
flow is not interfered with. (Accepted September 15, 1885). 


16,481. M. Vinning, London. Apparatus for Ex- 
tinguishing Fire. (6d. 3 Figs.) December 15, 1884.—-Com- 
pressed air is stored in one or more reservoirs in such a manner 
that it can at any moment be caused to exert its force upon water 
contained in tanks, so that the water under pressure can be 
utilised for extinguishing fire in case of emergency. (Accepted 
September 29, 1885). 


16,553. E. Nunan, London. Hose Couplings. [6d. 
5 Figs.) December 16, 1884.—A sliding locking ring fitted on part 
of the coupling is employed to press the heads of dogs into contact 
with the other part, so as to lock the two parts firmly together, a 
flexible ring being employed asa packing. Three or more re- 
cesses A are formed in the periphery B of one-half of the coupling 
with an undercut C to each, serving as a receptacle for the tail 
pieces D of dogs E, which fit loosely within them, and are free 
to move when a locking ring F is moved up or down upon a 





curved portion G at the lower part H in order to tilt the heads I of 
the dog E away from the curved flange J when a separation is re- 
quired. The face K of each dog E is inclined, so that, when the 
coupling up is to be made, the locking ring F is forced over the 
shoulder L between the curved and the inclined part, the a 3 F 
being then held firmly in contact by a rebound of the rubber 
packing M, which became compressed as the locking ring F passed 
the shoulder L. The loose ring U is free to adjust itself and allow 
of the hose being folded at any part of its diameter. (Accepted Oc- 
tober 2, 1885). 


MISCELLANEOUS. 


451, J. W. Gordon, London. Pneumatic Pump. 
(4d. 2 Figs.] October 13, 1884.--Pneumatic force is brought to 
bear upon a liquid by applying air or other gas to an under sur- 
face of the liquid to be raised or suspendedin atube. To prevent 
bubbling up of the air through the water, a tube of fine bore is 
employed, cohesion between the liquid and the sides of the tube 
being relied upon; or, when a large tube is employed, a dia- 
phragm is introduced. (Accepted October 16, 1885). 


14,812, R.R. Beard and W. H. Oakley, Bermondsey, 
Surrey. Gas Regulator. (8d. 3 Figs.] November 10, 
1884.—The object is to obtain a very sensitive governor for use 
with the compressed gases employed for the oxyhydrogen or 
oxycalcium light. A screw-down valve is actuated by the rising and 
falling of a diaphragm which is under the influence of the fluid to 
beregulated. (Accepted October 2, 1885). 


15,103. C. E. Zimdars, London. Pneumatic Signal- 
ling Apparatus. (6d. 6 Figs.) November 17, 1884.—This 
invention relates to various improvements in a call apparatus con- 
sisting of a bell or other receiver actuated by air pressure trans- 
mitted by means of tubes from a rubber ball or other device, in 
which the air is compressed by the operator. (Accepted September 
15, 1885). 


15,194. W. Gadd, Manchester. Apparatus for Join- 
ing Lead Pipes. (6d. 5 Figs.) November 19, 1884.—An 
inner and outer metal tube is inserted between the ends to be 
joined, the outer tube being provided with openings} whereby 
molten lead or solder is poured into the interspace between the 
two ends of the pipes and the tubes. These metal tubes remain a 
part of the joint and add greatly to its strength. (Accepted Sep- 
tember 15, 1885). 


15,275. J.T. Welch, Bethesda, Carnarvon. Manu- 
facture of Bricks. ([4d.) November 20, 1884.—The débris 
from the slate quarries of Wales and elsewhere is ground up and 
formed by hydraulic pressure into blocks, which are then dipped 
in potter’s | and baked, making exeellent tiles and bricks which 
may be glazed and coloured as desired. (Accepted September 22, 
1885). 


15,302. H. Davis, London. Apparatus for Deliver- 
ing Air under Pressure. [8d. 7 Figs.] November 20, 
1884.—A series of bellows under the influence of rotation around 
a shaft are forced to expand alternately, and close or collapse by 
gravitation, and deliver their contents into a hollow shaft or pipe, 
by which they may be conducted to any required place. In this 
arrangement there is no risk of injury from overblowing. (Ac- 
cepted September 29, 1885). 


15,614. W, P. Thompson, Liverpool. (J. Dusantoy, 
Paris). Weighing Machines. [6d. 4 Figs.) November 
27, 1834.—This invention has reference to improvements in the 
“*Coulon” weighing i ists essentially in attaching 








, an 
to the adjusting lever a weight capable of being vertically adjusted. 
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All the supports of the mechanism are cast in one piece with the 
casing, and malleable cast-iron is replaced by brass in the parts 
constituting the mechanism. The adjustment of the machine js 
thus more easily accomplished, the construction of the machine ig 
reatly simplified, and its cost considerably reduced. (Accepted 
eptember 15, 1885). 


15,732. T. C. Horsfall, S. H. Bickham, and w. 
Houldsworth, Pendleton, Manchester. Apparatus 
for Straightening Wire. (6d. 6 Figs.) November 29, 1834, 
—The wire is passed through the centre of a hollow revolving axis 
having at one end a faceplate carrying three or more flanged or 
grooved rollers equidistant from the centre, and so arranged that 
the outer surfaces intersect each other at the centre; the wire 
passing through this point of intersection is straightened by the 
rollers. (Accepted September 25, 1885). 


15,947. J. Murrie, Glasgow. Thermometers, {¢i. 
4 Figs.) December 4, 1884.—The mercury in the expansion 
chamber is in direct unbroken contact with a registering pressure 
gauge. (Accepted October 16, 1885). 


15,948. B.S. Weston, London. Tidal Navigation 
of Rivers. (8d. 13 Figs.) Becember 4, 1884.—A floating plat. 
form is provided with an undershot water-wheel which absorbs 
the motive power of the tide, This wheel is geared with one or 
more chain pulleys into which a chain laid on the bed of the river 
is made to work. (Accepted October 9, 1885). 


16,132, J. Vavasseur, Southwark, London, Shields, 
(6d. 11 Figs.) December 8, 1884.—This invention relates to the 
construction of shields attached to guns for affording protection to 
the gun’s crew against machine gun fire and splinters from projec. 
tiles, (Accepted September 22, 1385). 


16,300. H. H. Cobbett, London. Packing for Stuff. 
ing-Boxes, (6d. 3 Figs.) December 11, 1884.—A woven or 
piaited tape of cotton is wound round a wire gauze cylinder, 
Several bands of canvas and rubber are placed upon the woven 
band and secured by one or more turns of the woven band. (Ac- 
cepted October 9, 1885). 


16,621. J. Murrie, Glasgow. Pressure Gauge. [éd. 
3 Figs.) December 18, 1884.—Air or other elastic fluid contained 
in a bulb and {stem is compressed by a liquid acted upon by the 
pressure to be indicated. (Accepted October 13, 1885). 


16,766. W. T. Layton, Broomsgrove, Worcester, 
Apparatus for Controlling the Pressure and Flow 
of Fluids. (6d. 5 Figs.) December 20, 1884.—The apparatus con- 
sists of a casing containing a valve connected to a piston which is 
contained in a cylinder, one side of the piston being open to the fluid 
in the casing, while the other side is open tothe atmosphere. The 
incoming fluid opens a valve, and flows through the outlet until 
the pressure of the fluid on the interior of the casing on the outlet 
side of the valve bears any predetermined proportion to the inlet 
pressure on the valve. The pressure of the fluid on the outlet side 
of the apparatus acting on the piston will close the valve until the 
outlet pressure falls. The pressure at the outlet of the apparatus 
will thus always bear a practically fixed proportion to the pressure 
at theinlet. (Accepted October 16, 1885). 

16,828. S. E, Howell, Sheffield. Construction of 
Springs. {2d.] December 23, 1884.—The springs are made from 
hollow bars of steel of any desired section, and of such a quality 
of steel that will harden and temper. Springs so constructed are 
lighter and stronger than ,if made from solid material, and 
liability to;concealed flaws is dispensed with by the hollow core. 
(Accepted October 9, 1885). 

16,836. W. B. Dick, London. Extinguishing Fire. 
(6d. 3 Figs.) December 23, 1884.—This invention relates to fire 
extinguishing apparatus in which the required pressure upon the 
water is obtained by means of gas generated by chemical means 
within the apparatus, the object being to facilitate the insertion 
and withdrawal of the bottle ; also facilitating the operation of 
breaking the bottle and thus releasing the chemicals contained 
therein for the generation of the gas when the apparatus is to be 
put into operation. (Accepted October 20, 1885). 


222. J. Macqueen, Manchester. Manufacture of 
Silent es for Road Vehicles. [id. 2 Fis.) January 
7, 1885.—This invention relates to a machine for inserting and 
retaining rubber or other plastic material in a grooved tyre 
for road vehicles. (Accepted September 18, 1885). 


957. H. F. Green, Brooklyn, New York, U.SA. 
Regulating Induced Currents of Air. (td. 5 Figs.) 
January 22, 1885.—The regulation is effected by causing a con- 
traction in the area of the channel through which the induced 
current of air is passing. A cone-shaped contracting piece formed 
in sections is pivotted at the mouth so as to be capable of being 
swung within certain limits on pins or pivots. Levers or other 
suitable mean3 are provided for opening or closing the parts of 
the contraction at pleasure. (Accepted October 16, 1885). 


8995. W. Dreyer, Frankfort-on-the-Main. Type- 
Setting Engine. (6d. 11 Figs.) July 25, 1885.—The printer's 
type is automatically conducted into a suitable receiving channel 
and set up in line. The whole type-setting manipulation is 
reduced to the striking of keys corresponding with the type which 
is required to be set. The only force employed apart nas the 
weight of the types is electro-magnetism. The discharged types 
enter a funnel and glide into the receiving cell, whence they are 
thrust into the grooves of the support. (Accepted October 6, 1885). 


9300. A. Emanuel, London. Water Strainers. [4d. 
7 Figs.) August 4, 1885.—This invention relates toa hot or cold 
water strainer which can be taken out and cleansed without un- 
screwing or cutting joints, thus enabling tinned ends for soldering 
to be used instead of bolts, nuts, or screws. (Accepted October 6, 
1885). 

10.049. W. E. Gedge, London. (H. F. Perry, San 
Francisco, U.S.A.) Thermostats. (4d. 1 Fig.) August 25, 
1885.—The object is to regulate by simple means the temperature 
of any apartment. The expansive force of the air is utilised for 
the purpose of causing a variation in the amount of heat supplied. 
(Accepted October 2, 1885). 


10,224. F. Baxter, Burton-on-Trent. Overflow and 
Waste Preventer for Cisterns. (4d. 2 Figs.) August 28, 
1885.—The water improperly overflowing from cisterns is utilised 
for automatically cutting off the supply. For this purpose the 
overflow is conducted by a waste pipe to a water-wheel, turbine, 
or other suitable motor which actuates a lever, thus closing the 
supply. (Accepted September 29, 1885). 

0,269. W. S. Dougall, Wellow, Notts. Pulleys and 
Drums, (2d.) August 31, 1885.—The periphery or driving sur- 
face of the driving drum or pulley is coated with one or more 
layers of brown or other paper, in order to prevent the strips or 
belts from slipping. (Accepted October 2, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
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SPHERE AND ROLLER MECHANISM. 


Some two years ago Professor Hele Shaw, now of 
University College, Liverpool, discovered certain 
hitherto unregarded properties of the sphere, which 
he published in a paper read before the Bristol 
Naturalists’ Society. In endeavouring to give these 
principles a practical application, he was led further 
in the same direction, and brought out the sphere 
and roller mechanism, which he described before 
the Royal Society on June 19, 1884, in a paper 
entitled ‘‘The Theory of Continuous Calculating 
Machines,” and which is being printed in extenso 
in the Transactions. Papers on the same subject 
were also read before the British Association at 
Montreal and at Aberdeen, giving an account of the 
later development of the principle. The idea was 
first applied to mathematical instruments, and was 
utilised in integrating apparatus. Several of these 
were to be seen in the Inventions Exhibition. 
Afterwards a mechanical motion, based upon the 
same principle, was designed, and after succes- 





took the form shown in the 
For the present we shall 
confine our notice to this mechanical device, 
which is the most recent example of the prin- 


sive modifications, 
engravings above. 


ciple. It consists of two shafts in the same 
axial line. One shaft is driven at a uniform speed 
by a belt and pulley, while the other, which in the 
illustration is shown as furnished with a rope drum, 
revolves at a speed which varies within very wide 
limits, at the will of the operator. The means of 
transmission between the two shafts is one form of 
the sphere and roller mechanism, the principle 
of which we will endeavour to render clear by aid 
of the diagrams, Figs. 1 to 6. If a sphere G be 
made to rotate around some imaginary axis, it is 
evident that its surface speed will vary from mil 
at the poles to amaximum at the equator. Further, 
if a roller, having its axis in the same plane as the 
axis of the sphere, be applied to the surface, it will 
rotate at a speed which will depend on its position 
between these two limits. Or conversely, if the 
roller be made to rotate at a uniform speed, it will 
drive the sphere at a speed which, measured in 
revolutions, will be greater the nearer the roller is 
situated to the pole. At that point the speed will 
be theoretically infinite. Now let us go a step 
further, and imagine two rollers in contact with the 





of speed of motion between the two. If both be 
symmetrically situated in regard to the axis of the 
sphere, they will both rotate at the same surface 
speed ; if the driver be nearer to the pole than the 
driven, the latter will have the more rapid rotation 
of the two, and vice versd. 

But it is manifestly inconvenient in a machine to 
vary the positions of the axes which transmit and 
receive the power. These are usually fixed, and 
the variation must take place in the parts which 
connect them. In this case the intermediate agent 
is a sphere rotating on an imaginary axis, and if the 
position of this axis could be changed it is evident 
that a different velocity ratio between the two rollers 
would be obtained, without any alteration in their 
position. The means by which this result is 
attained, forms one of the most striking charac- 
teristics of Professor Shaw’s invention. If asphere, 
such as G, Fig. 1, be in frictional contact with four 
rollers A, A!, B, B’, all mounted on axes lying in a 
plane passing through the centre of the sphere, it 
may evidently rotate about any axis lying in that 


| plane without any rubbing or grinding friction. In 
the two extreme positions of the axis passing through 
the centre of A and A!, or of B and B', there would be 
the friction of two mathematical points rotating in 
contact, which is of course nil. In any other posi- 
| tion each roller would run on a circle parallel to the 
equator. Now if the sphere were also in contact 
with four other rollers C, C', D, D', likewise 
situated in a plane passing through the centre, the 
same conditions would hold good with regard to 
these rollers. Butas the sphere can only run with- 
out rubbing friction when its instantaneous axis of 
| rotation lies in the plane of the rollers, it follows 
| that with two sets of rollers in different planes 
| there is only one axis, viz., that which lies in 
| the intersection of the two planes, which fulfils 
this condition. Now if one set of rollers C, C', 
D, D' be mounted in a movable frame, the axis of 
| which passes through the centre of the sphere, it 
follows that by moving this frame the imaginary 
axis of the sphere will be moved too, as it must 
always lie in the intersection of the two planes. 
Thus by the device of a second set of rollers 
capable of being moved, the axis k k can be varied, 
the limiting positions being, first, when the axes 
k k' and b b' coincide, when velocity of the roller B 
is nil, and, second, when the axes ki" and aa’ 








sphere, one driving it and the other driven by it. | coincide, immediately before which the velocity of 
It is evident that if we can vary the positions of | the roller B will have its extreme possible relative 


these rollers we can obtain any relative difference | speed. 





Figs. 3 and 4show the arrangement first adopted. 
Here the four rollers A, A', B, B’, effect the same 
result as in the later modification. But two of the 
other four are so situated that they are always on 
the intersections of the two great circles of the 
sphere, and form, in fact, rolling centres always on 
the equator of the sphere, while the imaginary 
poles of the sphere are always immediately beneath 
them. The rollers D D' form the centres of rota- 
tion of the frame, the vertical axis of the sphere 
passing through the points of contact. In this 
arrangement the range of relative motion, or 
velocity-ratio of the rollers A and B, or of A' and 
B', is limited by the fact that the roller C comes in 
contact with the rollers A! and B before it attains 
the theoretically extreme positions. 

Figs. 5 and 6, which represent diagrammatic 
plans of the apparatus, show the relative motion of 
driver and follower for any given position of the 
imaginary axis of rotation. In Fig. 5, N re- 
presents the centre of the roller A, and k k the 
temporary axis of revolution of the sphere G; 
o M isa perpendicular at the centre o of the sphere, 
meeting the axis of the roller A, produced, in M. 
Taking M N as a variable force, and the wheel A to 
be turned through the distance through which the 
said force overcomes a resistance, the turning of 
the wheel B gives the product of the said two 
quantities, in other words, the work done by the 
force. Since M N varies as the tangent of the angle 
through which the frame is turned, this method of 
effecting the required adjustment of velocity ratio 
may be called the tangent method. In Fig. 6,M 
N is perpendicular to the line O M, and the 
rotation of the roller B varies consequently as the 
value of M N, and the rotation of D or D! (Fig. 3). 
Since M N varies as the sine of the angle of the in- 
clination of the frame, this may be called the sine 
method of adjustment. 

If we have succeeded in making clear the general 
idea that a sphere may be caused to rotate about any 
imaginary axis by the use of two sets of rollers, the 
reader will readily understand the construction of 
the hoist exhibited by Prof. Shaw at the Inventions 
Exhibition, and which is illustrated in Figs. 7 and 8. 
In this, for obvious mechanical reasons, the driving 
and driven rollers are made of conical instead of 
cylindrical form, as by this arrangement the corre- 
sponding shafts come in the same straight line. Upon 
these two cones there lies a sphere 6 in. in dia- 
meter, purposely made hollow so as to have a very 
small moment of inertia, therefore in order to 
provide the friction necessary for the transmission 
of any practicable amount of power, itis held down 
by the pressure of an upper roller, which is carried 
in an elastic frame screwed to the main structure. 
By tightening the nuts which hold the frame any 
desired pressure can be obtained. Two other 
rollers, carried in a swivelling frame, press on 
either side of the sphere, and serve to vary the 
axis of rotation, and consequently the relative 
speeds of the cones. These latter rollers correspond 
to D D' (Figs. 3 and 4), that is they always run on 
a great circle, which is the equator of the sphere. 
In the position shown the axis of the sphere lies 
horizontally, parallel to the main shaft, and the 
cones revolve at the same speed and in the same 
direction. Supposing the frame to be rotated by the 
handle for 90 deg., the axis of the sphere will be 
vertical, the two guiding rollers lying in a 
horizontal plane. Here again the speed of the two 
shafts is again equal, but in this case they revolve 
in opposite directions, just as if the two bevel 
rollers were jgeared together by a third. In the 
intermediate position, with the guiding rollers in- 
clined at an angle of 45 deg., one pole of the sphere 
falls just below the point of contact of the driven 
cone, while the equator is similarly situated with 
regard to the other cone. In this case the condi- 
tions of speed are greatly changed; the driving 
roller is acting on a long radius, while the driven is 
at the opposite extremity of a short radius, conse- 
quently the second shaft rotates slowly in the oppo- 
site direction to the driver. If the frame were 
moved into the corresponding position at the other 
side of the upper crossbar, which, however, is pre- 
vented by the arrangement of the framing, the 
difference of speed would be in favour of the driven 
shaft. 

It will thus be seen that while one shaft rotates 
uniformly in one direction, the other may be made 
to run either backwards or forwards, at any speed 
between zero and a speed in excess of the driving 
shaft only limited by practical conditions of friction, 





and that this change can be effected by merely moving 
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a frame carrying two rollers, the effort required being 
no more than can be effected by one finger. It is 
impossible to see the machine at work without 
being struck by the beauty of the idea. Thesphere 
seems to be almost endowed with intelligence, for 
the movement of the handle appears more like a 
signal of command than a mechanical operation 
designed to produce a change of relationship be- 
tween the various parts. Further, as the eye 
cannot follow the direction of the rotation of the 
burnished sphere, the senses furnish no aid in under- 
standing why the weight suspended to the drum 
should first rise, then fall, then stop, and then 
slowly creep up to the beam to descend again with 
. rush, and stop suddenly a few inches above the 
oor. 

But when we cease to regard the geometrical 
principles, and turn to the mechanical details, we 
find, as indeed Mr. Shaw is the first to point out, 
that a good deal yet remains to be done before the 
invention can be brought to a successful issue. 
Frictional gearing, except for light work, never yet 
came into general use, for the reason that the pres- 
sure cannot be confined to the working surfaces, 
but must also be spread over the bearings. Fur- 
ther, surfaces in contact are not the points or lines 
which they are theoretically assumed to be, and 
there is a loss from this cause. But, by good de- 
sign and the best material, many of the difficulties 
incident to friction gearing may be much reduced, 
while the wonderful capability for manipulation and 
change exhibited by this apparatus should, in cer- 
tain circumstances, counterbalance the loss of power 
which it may be expected to entail. These points 
were brought forward at the recent meeting at the 
British Association at Aberdeen, and a report of 
Professor Shaw’s paper and the discussion upon it 
will be found in a recent number of our journal.* 
Mr. Edward Shaw (brother of Professor Hele 
Shaw), who designed and made the present hoist, is 
now constructing another for practical use, and we 
shall be interested to have the data and results 
which its action will furnish and to give a full ac- 
count of it. 

The sphere and roller mechanism came under the 
notice of two juries at the Exhibition, and they 
each voted it a gold medal, one of the awards being 
for the integrating apparatus shown in the Physical 
Section, and the other for the mechanical motion 
illustrated on the preceding page. 





MINING MACHINERY AT THE IN- 

VENTIONS EXHIBITION.—No. III. 

In the Mining Section, Group 2, No. 1937, 
Messrs. Price and Belsham, of 52, Queen Victoria- 
street, showed on behalf of Messsrs. Docwra and 
Son, Ball’s Pond-road, London, one of the latest 
types of Gulland’s boring machines for making 
artesian wells and prospecting for minerals, and 
which we illustrate on the present and opposite 
pages by Figs. 26 to 39. The employment of the 
black carbon for boring purposes, was introduced 
into this country about 1873, and since then 
many hundreds of bore-holes have been put down 
in Great Britain for various purposes, and ma- 
chines have been sent abroad which have found 
rich strata of coal and other minerals, and thereby 
have been the means of developing important in- 
dustries. The special reason why the diamond drill 
has been so suceessful is the excellent evidence 
it gives of the stratum bored through, by obtaining 
solid cores, from which geologists and mining engi- 
neers can form very much more correct ideas of the 
chances they have of realising the object of their 
search, than from the pulverised matter brought up 
by the now almost obsolete hand-boring tackle, in 
addition to which fossils are often brought up, 
which are of great assistance in arriving at a proper 
decision. Cores as large as 21 in. in diameter can 
be seen, which have been brought up from great 
depths below the surface. In testing ground for 
minerals it is unnecessary to make such large cores, 
4 in. or 5in. being the more general sizes. The 
larger sizes bored (up to about 2 ft. in dia- 
meter) are chiefly for artesian wells. These ma- 
chines, of which we give illustrations, are at pre- 
sent made in four sizes the smallest of which (size 
D) was in operation at the Inventions Exhibition, 
boring with a 3 in. core tube and making cores of 
sandstone about 1 in. in diameter. 

Figs. 26 to 39 illustrate the construction of the 
machine and its various parts. Figs. 26 and 27 show 





* See page 301 ante. 
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SHEPPARD'S COAL-WASHING MACHINE. 


a boring stage complete. 
derrick, within which is placed the drilling appa- 
ratus, carrying a hoisting pulley at the top, over 
which a rope passes, and is brought down to a 
drum at the back, driven by a small engine as 
shown. Power for driving the drill is provided by 
a portable engine, a strap from which passes over 
the driving pulley of the drilling apparatus as shown 
in Fig. 32. Figs. 28 to 35 are more detailed views 
of the boring mechanism. The frame is of iron, 
and on suitable brackets near the base is placed the 
driving shaft with the pulleys V V, clutches, and 
three pinions gearing into the spurwheels B, D, 
and F on the second shaft. These wheels are of 
different sizes, and either of them can be thrown 
into gear according to the speed at which it is de- 
sired to work the drill. The shaft J is driven by 
means of bevel gearing, which in its turn gives 
motion to the toothed wheels H' and M on the 
vertical shaft forming part of the framing of the 
machine. The rods carrying the boring cylinder, in 


It consists of a high | 





the face of which the diamonds are set, are carried in 
the crosshead shown by Figs. 28 and 33, and which 
can be swung upon the vertical part carrying the 
gearing H' and M. Forming a part of the cross- 
head is the toothed wheel N, gearing into M, and 
thus giving motion to the boring rods. The latter 
can be raised rapidly by means of chains attached 
at one end to the crosshead, and passing over the 
sheaves on the bracket at the top of the machine, 
Fig. 29, and thence to the drums X X on a counter- 
shaft (Fig. 32). This latter can be driven by power, 
or through the hand gearing T, R, P, O. By the 
arrangement of swinging the crosshead, new rods can 
be added with great facility. The weight of the 
rods is counterbalanced by means of wire rope 
coiled around the large drum. shown in Fig. 30, and 
which is driven by a train of gearing as indicated 
on the same figure. Special means are provided 
for setting up a cross strain on the boring rods for 
breaking off the core. Fig. 28 isa plan and section of 
the boring cylinder, and shows the method of setting 
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GULLAND’S DIAMOND ROCK 


DRILL. 


MESSRS. THOMAS DOCWRA AND SONS, ENGINEERS, LONDON. 
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the diamonds in the crown. The upper part of | have been in Turnford, Herts, for the New River 
the latter is threaded for screwing to the cylinder} Company ; Northampton (Kettering-road) for the 
which is illustrated by Figs. 34 to 39. | Water Works Company ; Northampton (Gayton), for 
The object of placing a winding drum between the | the Water Works Company ; Chatham Dockyard for 
portable engine and machine is to provide a means | the Admiralty ; Richmond, Surrey, for the Water 
of quickly clearing a deep bore-hole of any loose | Works Company, and many others. These were all 
pieces of rock. The drum carries a long rope, to | large holes from 2 ft. to 18 in. in diameter. Ma- 
which is fastened a suitable tool that can be lowered | chines have been sent abroad to Germany, Australia, 
1000 ft. in a few seconds, and withdrawn as quickly. | Japan, and other places, and are giving good re- 
This is much more expeditious than uncoupling | sults. As already indicated the general arrange- 
and coupling up screwed rods. The samples of | ments and carrying out of this exhibit were under 
core that were shown at the Diamond Drill Com- | the charge of Mr. Belsham, of the firm of Price and 
pany’s stand were from various trial borings made | Belsham, who represented the proprietors. 
in London and its neighbourhood. One sample,| Messrs. Charles Sheppard and Son, of the New 
taken from a depth of about 830 ft. at Kettering- | Foundry, Bridgend, Glamorgan, made a good ex- 
road, Northampton, is a good specimen of what | hibit of one of their coal-washing machines and 
the diamond drill cando. The particular stratum | crushing rolls, which appear to be largely in use in 
from which it was taken was about 22 ft. thick, Wales. The illustrations, Figs. 40 and 41, show the 
and proved to rank among the hardest rocks known, | arrangement of the former quite clearly. Fig. 41 
and is thus described : ‘‘ Dull red dolomite, jointed | refers to the washing device ; it consists of a divided 
and very dense, containing a vein of quartzite | chamber filled with water, and containing in one of 
towards the base.” To have bored this rock at all | the compartments the cylinder and plunger e, and 


would almost have been an impossibility except by | a perforated metal floor on which the crushed coal 
Some of the principal borings | to be washed is deposited. 





using diamonds. When the plunger is 


driven up and down an active current is set up in 
the water through the perforations in the floor c, 
the result being that the finely-divided particles of 
coal are forced upwards over the curved apron c, 
whence they fall through the water to the feeding 
screw in the bottom of the outer chamber. The 
vertical wall separating the outer from the inner 
compartment is perforated to allow of a free circu- 
lation of the water ; the edge of the floor c, which is 
inclined, is clear of this partition, and the heavier 
particles of slate, shale, &c., that may be contained 
in the coal, fall into the other compartment to a 
second feeding screw. The two feeders take the 
coal and waste respectively to the first of two ele- 
vators, Fig. 41. Of these the principal one raises 
the washed coal to a hopper, when it is again lifted 
and dumped into wagons ; the buckets are all per- 
forated to allow of a complete drainage. The waste 
is taken to the second elevatorand raised as shown. 
Messrs. Sheppard and Sons, who have made a 
speciality of their machines for a number of years, 
claim that 2,500,000 tons of coal are washed an- 
nually on their system. 

Mr. Arthur Glover, of Swanscombe, Kent, exhi- 
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bited a system of screens especially adapted for | taken in the design to keep the weights as low as possible, 


cement manufacture. Figs. 42, 43, and 44 illus- 
trate this exhibit. The drum is contained and its 
axis B supported by the wooden casing A A. The 
drum D is square or polygonal and is mounted 


eccentrically on the axis B by means of the diagonal , 


barsd. The drum body isso framed either in wood 


: fae me * Zk ee 
or iron, that panels carrying the screening surface | wanchenrly duaeusvaied. 


of wire gauze can be readily attached and removed. 
By this arrangement the quality of work done 
by the screen can be adjusted at pleasure. 


The | 


| pumps are driven direct from the crankshaft. 


having due regard toefficiency. There are two air pumps 
driven off the low-pressure crossheads, while the feed 
Steam is 
supplied by two locomotive boilers, with the feeds so 
arranged as to insure an equal supply of water to each 
boiler ; and, as the result of the trial, the possibility of 


| successfully employing two boilers with forced draught 


without difficulty, either as regards the feed or priming, 
A great feature in the design 
is the division of the boiler-room by a longitudinal water- 
tight bulkhead, the connections being arranged so that 
either boiler can be worked independently in case of 
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ground cement is fed in at one end by the hopper 
E. The screen is set at a slight incline to facilitate 
the travel of the material being treated, and the 
particles too coarse to pass the sieve are discharged 
at the outer end of the screen. At intervals along 
the screen are fixed rods d?, on which the weights 
d® slide freely. As the screen revolves, these 
weights in falling strike against the projections d* 
attached to the wire gauze panels, and the impact 
sets up a sufticient vibration to clear the meshes of 
the powder which otherwise would choke them and 
render the screen inoperative. 








A TORPEDO CATCHER. 


Tue construction of torpedo catchers was as much a 


| Chief Inspector of Machinery Alton, 
| Mayston and Gowing, 


| accident: 


The vessel is also steered by steam. The 
trial, which was conducted by Mr. White and Mr. 


| Morcom, on the part of the builder and engineers, was 


| witnessed b 


Commander the Hon. F. R. Sandilands, of 
the Steam Reserve, Mr. T. Soper, R.N., and Mr. Smale, 
of the Controller's Department of the Admiralty ; 
and Messrs. 


of the dockyard. Admiral 


| Herbert and a number of naval officers also watched 


| also free from vibration, when 


the running from the deck of the Camel. The weather 
was somewhat boisterous, but nothwithstanding the 
state of the sea the vessel was remarkably steady, and 

oing at her maximum 
speed. The total weight on re was 25 tons, 15 tons re- 
presenting coal and 10 tons (furnished by iron ballast) her 
armament of Whiteheads and rapid-firing guns. Provi- 
sion, however, has been made for carrying 35 tons of coal 
in the bunkers, while the space forward and aft for the 


| accommodation of officers and crew and stores is un- 


| apertures in the side, is received on the sensitise 





usually large. Six runs on the measured mile were 
first made for the purpose of ascertaining the speed under 


| the special conditions of load, which resulted in the 


| manner for manceuvring power. 
| helm hard over 30 deg., the starboard circle was com- 


necessity in naval warfare after the development of the | 


torpedo system of small, quick-steaming torpedo craft, as 
armoured protection for battle ships became in conse- 
quence of the growth of the gun. The catchers, or police 
cf the sea, do not differ, except in bulk and speed, from 
the active and dangerous little enemies which they are 
intended to capture or destroy, and in this respect the 
Admiralty would appear to have applied the old detec- 
tive principle of setting a thief to catch a thief. The first 
of the new craft yet afloat was tried in Stokes Bay, 
near Portsmouth, on Friday last, with remarkable 
results, not only as regards speed but also as regards 
manceuvring power. 
catcher was even more noteworthy than the former, 
and has been secured by the application of a principle, 


| helm being put hard down by the steam-steering engine, 


This latter quality of the torpedo | 


which, though successfully tried in steam pinnaces and | 
launches and in various submarine miners, built for the | 


Royal Engineers, had not previously been adapted 
to first-class torpedo vessels. During the past four 


years we have on various occasions noticed the gradual | 
development of the invention of Mr. John Samuel White, | 


of East Cowes, which is now popularly known in 
the service as his ‘‘turn-about” system. Boats built ac- 


cording to this plan have their deadwood removed in order | 


to obtain facility in turning, and are fitted with an inner 
and an outer rudder, simultaneously actuated, either of 


which would suffice to steer the vessel in the event of the | 


other being lost or disabled. The present experimental 


torpedo boat was undertaken by Mr. White for the purpose | 


of demonstrating the applicability of his invention to 
larger vessels, and with a view to her acceptance by the 
Admiralty on her fulfilling all the conditions guaranteed. 
She is considerably larger than any of the existing tor- 
pedo craft in Her Majesty’s Navy, being 150 ft. long, 
17 ft. 6in. broad, and 9 ft. 6in. deep. Her displacement 
is about 125 tons. Her lines resemble those of similar 
vessels now in use, but she is fitted with a turtle deck and 
aspurram. Like the others, she is built of thin steel, 
and has a ¢ nning tower amidships, from whence she will 
be steered in action. Messrs. G. E. Belliss, of Birming- 


| is from some easterly point, the helm suddenly forms. 
| range—at times reaching some distance down the western 


| a distance of one or two miles from the foot of the Fell 


ham, the makers of all the machinery of Mr. White’s | 


boats, joined with him in the undertaking, supplying com- 
pound engines of the three-cylinder type, the high-; ressure 
cylinder being 20in. and the two low-pressure cylinders 
24 in. in diameter, the whole being supported on light 
steel columns, The strokeis18in. Great care has been 


| 23, which was maintained with a mean air pressure in the 
| stokeholes of 24 in., which was considered a very high 


| parallel with the helm cloud; this is the helm bar. 
| cold wind rushes down the sides of the Fell, and blows 


| helm bar, where it suddenly ceases, 


' thin vaporous clouds are seen travelling from the helm 
| cloud to the bar. 


-will show the regularity with which the speed was main- 


realisation of a mean speed of 20.79 knots, the mean | 
boiler pressure being 126 lb., the revolutions 319 per | 
minute, and the indicated horse-power 1387. The highest | 
speed in the direction of the wind was 22.43 knots, and 
the following times which it took to complete the miles 


tained :—With the wind, 2 min. 43 sec., 2 min. 40} sec., 
and 2 min. 405 sec. (repeated). Against the wind, 3 
min. 9 sec., 3 min. 7 sec., and 3 min. 5sec. The ave- 
rage indicated horse-power per square foot of grate was 


result. The vessel was afterwards tested in the usual 


At full speed, with tne 


pleted in 1 min. 17 sec. (238 revolutions of the engines), 
and the port circle in 1 min. 12 secs. (270 revolutions). At 
half speed the starboard circle was completed in 1 min. 
14 sec. (237 revolutions}, and the port circle in 1 min. 
15 secs. (246 revolutions). The diameter of the circles was 
about a length and a half of the boat, or 225 ft. The craft 
was finally run for three hours’ continuous full-power 
steaming to test the endurance of the mechanism. No 
mishaps occurred, and the speed and revolutions were 
maintained throughout. The absence of vibration during 
the trial, as well as the very slight inclination on the 


was the subject of general remark, and Mr. White and 
Messrs, Belliss were congratulated at their joint success in 
the building and engining of what is regarded as the best 
type of torpedo catcher.—Times. 








ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of the session was held on Wed- 
nesday evening, the 18th inst., at the Institution of Civil 
Engineers, 25, Great George-street, Mr. R. H. Scott, 
¥F.R.S., President, in the chair. 

Messrs. T. R. H. Clunn, R. S. Davies, B.A., H. C. 
Fox, M.R.C.S., W. E. Jackson, J. Richardson, M.I.C.E., 
F.G.S., A. L. Rotch, and C. Todd, C.M.G., were elected 
Fellows of the Society. 

The following papers were read : 

1. ‘‘The Helm Wind of August 19, 1885,” by William 
Marriott, F.R. Met. Soc. This wind is peculiar to the 
Cross Fell Range, Cumberland, and is quite local, but 
very destructive. The chief features of the phenomenon: 
are the following: On certain occasions,, when the — 

t 
first a heavy bank of cloud rests along the Cross Fell 


slopes, and at others hovering about the summit—then at 


there appears a roll of cloud suspended in mid-air and 
A 


violently till it reaches a spot nearly underneath the 
The space between 
the helm cloud and the bar is usually quite clear, blue 
sky being visible; at times, however, small portions of 





The bar does not appear to extend 


further west than the River Eden. The author visited 
the district in August last, and was fortunate enough to 
witness a slight helm. He gives a detailed account of 
what he experienced, and also his observations on the 
temperature of the air at the summit and base of Cross 
Fell, the direction and force of the wind, the movement 
of the clouds, &c. 

2. “The Typhoon Origin of the Weather over the 
British Isles during the Second Half of October, 1882,” by 
Henry Harries. The author shows by means of daily 
charts that a typhoon which originated near the Phillipine 
Islands on September 27, passed over Japan and the 
Aleutian Archipelago, entering the United States cn 
October 10. Crossing the Rocky Mountain range, it pro- 
ceeded through the Northern States and Canada to 
Labrador and Davis Strait. In the Atlantic it was joined 
on the 18th by another disturbance which had come up 
from the Atlantic tropics, the junction of the two being 
followed by a cessation of progressive movement from the 
19th to the 25th. During this period the severe gale 
which passed along our southern counties on the morning 
of the 24th was formed, its sudden arrival upsetting the 
Meteorological Office forecasts of the previous night. 
Observations are quoted showing that it would have been 
impossible for the department to have been aware of its 
existence before about 3a.m. of the 24th. Following in 
the wake of this storm the parent cyclone reached the 
French coast on the 27th, its advent being marked, as in 
Japan and America, by violent gales and extensive floods 
over ‘‘the whole of Western and Central Europe and 
Algeria.” The village of Grindelwald was destroyed, and 
in the Austrian Tyrol the damage caused by floods reached 
at least two millions sterling. Passing through France and 
the Netherlands, the disturbance showed signs of exhaus- 
tion, and on November 1, in the Baltic, it quietly dispersed, 
after accomplishing a journey of over 16,000 miles in 
thirty-six days. This is the first storm which has been 
followed day by day from the Pacific to Europe. 

3. ‘* Notes as to the Principle and Working of Jordan’s 
Photographic Sunshine Recorder,” by J. B. Jordan and 
F. Gaster, F.R. Met. Soc. This instrument consists of a 
cylindrical dark chamber, on the inside of which is placed 
a prepared slip of photographic paper. The direct ray of 
sunlight being admitted into this chamber by small 
paper, 
and travelling over it by reason of the earth’s rotation, 
leaves a distinct trace of chemical action whenever the 
light is of sufficient intensity to show a definite shadow 
on a sun-dial. The cylinder is mounted on a stand with 
adjustments for latitude, &c. The record is fixed by 
simply immersing it in water for a few minutes, As the 
instrument records the actinic or chemical rays it usually 
shows more sunshine than is obtained by the ordinary 
‘* burning” sunshine recorder. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Hicu-Speep Morors. 

At the third ordinary meeting, held on Tuesday, the 
24th of November, Sir Frederick J. Bramwell, F.R.S., 
President, in the chair, the paper read was on “ High- 
Speed Motors,” by Mr. John Imray, M.A,, M. Inst. C.E, 

After a brief reference to the early forms of the steam- 
engine, which were worked with low steam pressures and 
at low speeds, and to the demands that had of late arisen 
for high-speed motors, various kinds of rotary engines 
were referred to by the author ; the purely rotary, such as 
the reactiou wheel, the turbine, the toothed-wheel engine 
of blower type, and the Dudgeon engine, and the recipro- 
cating rotary engine, in which there were necessary inter- 
mittencies, and alternate expansions and contractions of 
space effected by mechanical connections acting obliquely 
or eccentrically. One difficulty attending reciprocating 
engines when they were worked at great velocities, the 
blow at each alternation of movement, had been got over 
by making the engines single-acting, so that the strain 
was always in one direction. Another difficulty, the 
weight of the reciprocating parts, which was met with 
only when these parts moved vertically, was avoided by 
duplicating the engines, so that the moving parts of the 
one balanced those of the other. The inertia of the re- 
ciprocating parts, instead of being objectionable, was ad- 
vantagecus, especially when high inital pressure of steam 
and a considerable range of expansion were employed. 
It appeared from diagrams accompanying the paper, that 
the inertia of the reciprocating masses might be largely 
utilised to compensate the inequalities of pressure during 
the stroke. The force necessary for acceleration during 
the first part of the stroke tended to balance the high 
pressures which were acting on the piston. The force given 
out by retardation, during the last part of the stroke, 
made up in some measure for the defect of pressure re- 
sulting from great expansion of the working fluid. As 
their compensating influence increased with the square of 
velocity, it became very important in high-speed motors, 
and it should therefore be taken into account in de- 
termining the strokes and weights of the reciprocating 
parts in relation to the operating pressures. 


DynaMo-Etectric MACHINES. 

The second paper read was on ** Dynamo-Electric Ma- 
chines, and their Engines,” by Mr. Gisbert Kapp, Assoc. 
M. Inst. C.E. 

In this paper the author summarised the improvements 
which had been made within the last few years in the design 
and construction of dynamo-electric machines and engines 
used to drive them. Starting with the mechanically im- 
perfect machine first introduced by Gramme, he showed 
how, by degrees, the nature of the strains occurring in those 
machines became better understood and engineers began 
to employ adequate means to meet those strains. Also 
how, by a better arrangement and proportioning of the 
various parts, the efficiency and power of these machines 
had been increased, while at the same time their weight 
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and price for a given power had been reduced. Those 
improvements had, mainly, been effected in the arma- 
tures and the field-magnets. The former consisted in 
holding the wires firmly in place, and in admitting air 
to all parts of the wires, and, in some cases, also to 
the core of the armature. Another improvement consisted 
in supporting the core by solid metal spokes or arms, 
instead of by the old-fashioned wooden hub. As regarded 
the field magnets, the substitution of soft well annealed 
wrought iron, for cast iron, had enabled the makers of 
dynamo machines to increase the electromotive force from 
20 to 30 per cent., and also to obtain machines which were 
almost self-regulating. In consequence of the ventilation 
of the armatures, the density of current carried by the 
wires had been increased considerably, in some cases 
even up to 6000 amperes per square inch, although the 
general practice was to employ oniy 2500 amperes. The 
author next classified the dynamos, according to their 
armatures, into three great divisions: First, dynamos 
with armatures wound on the Hefner-Alteneck principle ; 
second, those with cylindrical armatures, wound on the 
Gramme principle ; and, third, those with disc armatures, 
wound on the Schuckert principle ; and he gave a formula 
by which electromotive force created in any of these 
armatures could be calculated from the constructive data 
of the machines. The question of the length of conductor, 
required for every volt of electromotive force produced 
in the external circuit, was next inquired into, and after 
certain assumptions, which were fairly in accordance 
with general practice, he found that the length of con- 
ductor required to produce one volt was in the: 


in. 
1. Drun, long... 6.5 
2. +» Short... 16.4 
3. Cylinder, long 21.8 
4. r short 26.1 
5. Dise, square core ... 26.3 
6. 4, circular core... , 26.3 
7. 5, flat core a . 78.8 


Speaking of the intensity of the magnetic field in a 
dynamo machine, the author established the relation, that 
the total number of lines of force passing across the 
armature, could be represented as the ratio of the exciting 
power and magnetic resistance, the latter consisting of 
three parts, that properly due to the field magnets, that 
due to the armature core, and that due to the air space 
between the polar surfaces and the surface of the arma- 
ture core. The latter was assumed to be constant for all 
degrees of magnetisation, but the two former were sup- 
posed to increase in a certain way with the intensity of 
magnetisation ; this increase, however, not being taken 
into account for low intensity. Formule were then given 
for the magnetic resistance, from which it was found that 
dynamo machines, with single horseshoe magnets, — 
about 25 per cent. less wire than those with double horse- 
shoe magnets. With regard to the influence of the size 
of dynamos on the electrical energy which could be cb- 
tained from them, the author found that in small and 
medium size machines the latter varied as the 34 power 
of their linear dimensions, and that the cost of manu- 
facture varied as the 24 power, thus making the cost of 
the dynamo per lamp inversely as its linear dimensions. 

The influence of the electromotive force on the cost of 
dynamos was shown by an example, which proved that, 
for economical reasons, it was better to work with average 
electromotive force, and that very high tension should 
only be employed if the expense for cables in the external 
circuits became very considerable. Detailed descriptions 
were given of nearly all the improved dynamo machines 
now manufactured in England, including the Edison- 
Hopkinson, Mather and Platt, Paterson and Cooper, 
Elwell-Parker, Crompton, Greenwood and Batley, the 
Brush Company, the Giilcher Company, and the author’s 
dynamos. A table was also given which contained some 
of the more important constructive data of the various 
dynamos described, especially with regard to the density 
of current in armature and magnetic wires, and the cool- 
ing surface provided to dissipate the heat which was 
necessarily generated by the current passing through 
those wires. As regarded the engines, the author main- 
tained that the necessity of durability and economy in 
steam engines was as great if they were required to work 
dynamos, as in cases where they were used for driving 
mills, propelling vessels, or for any other purpose, and 
that, therefore, electricians should not be content with 
uneconomical engines, or with those which were liable to 
break down. If the engine makers maintained that the 
speed at which dynamo machines must be driven was 
too great to allow them to make a substantial engine, 
electricians must reduce the speed of the dynamo to suit 
the engine, 








THE FORTH BRIDGE. 
On the Forth Bridge Great Caissons: their Structure, 
Building, and Founding.* 
By Mr. Anprew §. Biecart, C.E. 


Larck cylinders are, in this country, so seldom sunk by 
means of air pressure, that opportunities for observing the 
progress of such work rarely occur. Still rarer, anywhere, 
are caissons of so gigantic dimensions as those which have 
been employed in the Forth Bridge. Yet we may safely 
say, never was air pressure used to greater advantage, or 
with more success, and this principally, on account of the 
plant employed, whether we look at the design of the 
caissons fe: My or the various appliances used during 
their state of transition, from their manufacture till they 
were but a sheath around a block of concrete, weighing in 
some instances well-nigh 15,000 tons. 





* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland. 





Owing to the great depth to which some of the caissons 
had to be sunk, and the nature of the river bed, no 
ordinary methods were equal to the necessities of this 
part of the work. 

In this paper we propose to confine ourselves mainly to 
the consideration of the group of four piers on the South 
(ueensferry side of the river, and the two south piers on 
the island of Inchgarvie, for in these piers alone resort 
was had to the pneumatic process of founding, and that 
applied by means of specially constructed caissons. 

A word will suffice to dismiss the Fife and remaining 
Inchgarvie caissons. These are in each case only 60ft. 
in diameter, and being in comparatively shallow water, 
were all made within or formed part of the cofferdam into 
which the pier was built. 

Of the Queensferry group of caissons the one sunk to 
the greatest depth reaches to a point 89 ft. under high- 
water level, while that of the shallowest is 71 ft. All in 
this group are 70ft. in diameter at the base, 68 ft. ata 
mi 18 ft. under the top, while at the top they are only 
60 ft. 

On the Queensferry side the bed of the river commences 
with a stratum of soft mud, of varying thickness, and 
sinking was continued till the caissons were through this 
layer, and well down into a stiff boulder clay. 

Of the two Inchgarvie south caissons, the south-west is 
the deeper, being 70 ft. under high-water level. ‘Both are 
of the same diameter as the Queensferry caissons, and in 
outward form very similar. ‘The bed of the river is, how- 
ever, very different from that on the Queensferry side, 
being the bed rock of the Firth, which here isa hard whin. 
Passing to the caissons proper, we find the (Queensferry 
group are all to one design, and consist of an outer and 
inner shell running up the full height. The caissons are 
provided with an air-tight roof, 7 ft. above the cutting or 
lower edge, called the shoe. The roof is rivetted to cross 
girders, which are carried between the four main girders, 
and in some instances attached to the inner shell. These 
main girders pass from one side of the caisson to the 
other, and are rigidly fixed to both the inner and outer 
shells. The inner shell starts at the roof of the working 
chamber, and is rivetted to it and the sloping shoe plates. 
These plates are at the lower end secured to the outer 
shell by means of heaving angles, thus completing what is 
termed the working chamber. 

The Inchgarvie caissons are very similar to the Queens- 
ferry group, but in them the inner shell only rises toa 
point 24 ft. under the top of the caissons, after which a 
brick ring takes its place. The lower half of the shoe is 
formed of brackets, to facilitate the cutting and removing 
of the rock at the edge of the caisson. 
chambers were all carefully caulked, to prevent the escape 
of air, and the outer shells were similarly treated, to make 
the joints water-tight, and thus allow the concrete to be 
laid in position on a dry and clean bed. The shoes of all 
the caissons were made of steel, but the roof and upper 
part were of iron. ’ 

Building, Launching, and Appliances for Working the Cais- 
sons.—On the shore, near the site of the bridge, were laid 
two sets of parallel rows of timber, one set being allotted 
to each caisson in course of erection. These extended 
nearly the full range of the tide, and rested on concrete 


blocks, let into the ground. They formed the launching | 
ways, and took the natural slope of the ground which here | 
Across, and near to their higher | 
end, were erected three timber trestles, upon which the | 
These | 
trestles in addition served to carry the work during the | 
first stages of erection, and were so placed as to keep the 


was practically lin 11. 


first portions of the caissons were entirely built. 


work clear of high water. A start was invariably made 


by placing in position, across the trestles, the bottom | 


booms of the main girders; between these were bolted 
the cross girders, while to both were fixed the floor plates. 
Round the outer edge of the floor was afterwards run an 
angle, and to it was rivetted two outer shell courses, one 
above and the other below the floor. To the lower course 
was rivetted yet another, which formed the cutting edge, 
the bottom being strengthened by an 18 in. by 1 in. steel 
belt and heavy angles. Between these angles the lower 
end of the sloped plates were held, and the diaphragms 
were afterwards placed and rivetted in position. ‘The 
whole weight (except that borne by the trestles) rested on 
timber blocks built up from the ground. 

During the time the shell plates and shoe were being 
rivetted, the remainder of the main girders was being built, 
and when completed supplied a platform for the cranes re- 

uired in building the remaining part of the caissons. 
his consisted of the bulkheads, and the greater part of 
the outer and inner shells. 

Most of the rivetting was done by means of Mr. Arrol’s 
patent hydraulic rivetting machines of the types shown 
in Figs. 1, 2, 3, page 523. The one is called a fixed, and the 
other a prestret machine. The fixed machine is thus 
named because the levers H H are immovable, being con- 
nected at the ends further from the cylinder by a bolt 
passing through the stay S, and firmly held between by 
the flat links L, securely bolted and keyed to the levers. 
The cylinder C is an integral part of one of these levers, 
while the end of the other is made to carry the fixed die 
D, in contradistinction to that in the piston P, which is 
inserted into, and actuated by the piston. A recess is 
formed in the mouth of the cylinder for receiving the cup 
leather V, held in position by the cover B ; another similar 
leather V is carried in the piston, being kept in position 
by aplate bolted thereon. A cock Q is screwed into the 
lower end of the cylinder, while a branch pipe free from 
control of the cock, is led to the upper end, and thus 
there is a constant pressure within the small annular space 
A, the tendency of which is to keep the piston at the back 
end of its stroke. Water at a pressure of 1000 lb. per 
square inch isled from the mains to the cock.on the ma- 
chine by means of a specially constructed flexible hose 
built up of canvas, india-rubber, and wire. In rivetting, 


The working | 








the machine is hung at any convenient point, as regards 
the position of cylinder. The work is rapidly done, and if 
plain, 1500 rivets miay easily be closed up in a single day 
by one machine. The jointed machine is used more for 
working in contracted spaces, and when the cylinder in 
the fixed machine would prevent both dies from getting 
up to their work; for example, a web being rivetted to 
the flange of a girder, when all the parts are in position, 
which would present difficulties to the fixed machine, is 
easily overcome by the jointed one. It is more convenient 
for this class of work than the other, owing to the dies D 
being both at the points of the levers further from the 
cylinder. The links L, instead of being stationary as in 
the former machine, pivot on the levers, this action being 
brought into play by means of the connecting rod R, one 
end of which is fixed to the end of the upper lever while 
the other moves in a joint on the piston. This arrange- 
ment gives a peculiar motion to the closing die, but when 
of the proper length is no hindrance to the work or detri- 
ment to its quality. The action of the cylinder is the 
same as in the fixed machine. The levers are made of 
cast steel, and in some cases the metal is under a working 
stress of 14 tons per square inch, astriking proof of the 
superiority of steel castings, where lightness and strength 
are desired. 

When the outer and inner shells of the caisson had 
been carried up to near the top of the main girders, the 
whole caisson was gradually lowered down to within 6 in. 
of its final position when resting on the launching cradle. 
The lowering was effected by means of four 15 in. dia- 
meter hydraulic jacks placed under the cutting edge, and 
resting on timber blocks laid on the top of a large block of 
concrete bedded in the ground. Between the top of the 
pistons and the edge of the caisson, logs, extending from 
one hydraulic jack to the other, were placed. These logs 
formed a square, and effectually bound all together during 
the act of lowering. When doing so only two jacks were 
given the full pressure at cne time, the other two being 
simply used to keep the logs hard up to the caisson edge. 
Owing to the care taken when lowering, any danger was 
reduced to a minimum, even although the mass weighed 
well-nigh 300 tons. The caisson was now in a position to 
allow the launching cradle to be placed underneath. This 
cradle consisted of a series of iron girders and timber 
beams made up to the level of the cutting edge. On 
the four fixed timber ways, already mentioned, were 
placed other four directly overhead, with timber runners 
or guides extending a few inches below the top of 
the fixed ways, to keep the whole in position when 
stiding into the water. The caisson was again lowered by 
easy stages by means of jacks and blocking, acting and 
applied alternately to opposite sides, till the edge touched 
the bearing points on the cradle, and it remained in that 
position until the vertical timbers intended to distribute 
the weight as evenly as possible over the whole bearing 
area were placed between the roof of the working chamber 
and the top of the cradle immediately over the ways. 
And when finally lowered the pressure induced on the 
bearing surfaces was about two tons per square foot, but 
this affected the ways so little that in few places was the 
tallow found rubbed off after the launch. The whole 
cradle was loaded with iron to prevent its floating away 
with the caisson after the launch. When the dog shores 
had been removed the first thrust to bring the caisson 
under way was imparted by means of a hydraulic jack 
acting on a timber frame pluced in front, after which, the 
friction becoming less, the movement was continuous, 
Owing to the shallowness of the water in front of the 
caissons, the whole of the arrangements were timed to be 
ready at the height of the spring tides. In some of the 
later launches, however, the air within the chamber not 
being allowed to escape, the draught of the caisson was 
reduced several feet, and this removed all anxiety, 
though the tide was of only a moderate height. So soon 
as launched, tugs towed the caisson either direct to the 
place where it was to be sunk, or alongside the jetty, as 
occasion required. In some cases this was a work of no 
small difficulty, owing to the large area presented to the 
action of the wind and tide, but in every instarice it was 
safely accomplished. 


(To be contin ued.) 








QUEENSLAND Rattways.—The Queensland House of 
Assembly has approved plans for railway extension from 
Rockhampton to Emu Park vid Lake’s Creek. This 
connects the central line with the sea coast. A branch 
to Logan, twenty-seventy miles from Brisbane, has been 
formally opened by the Premier. 





AMERICAN Locomotive Buitpinc.—The Baldwin Loco- 
motive Works, Philadelphia, have an order for twenty- 
eight new engines for the Missouri Pacific Rail: 
road. The Baldwin Works have also completed eight 
ten-wheel freight locomotives for the Gulf, Colorado, and 
Santa Fé Railroad, and two freight Moguls for the 
Charleston and Savannah Railroad. The Cooke Works 
are building two locomotives for the Fort Worth and 
Denver Railroad. The Norfolk and Western Railroad 
Company is about to build seven locomotives at its 
Roanoke shops. The Taunton Works have delivered a 
passenger locomotive to the Seaboard and Roanoke, and 
are building a ten-wheel freight engine for the Little 
Rock and Fort Smith Railroad. Thirty-five new con- 
solidated freight engines are now in course of construction 
at the Rogers Locomotive Works to take the place of 
about fifty of the old engines in service on the Louisville 
and Nashville Railroad, which will have to be condemned 
and sold, as they cannot be altered to suit the standard 
gauge. The Rhode Island Locomotive Works have taken 
a contract for 30 locomotives for the Chicago, Burlington, 
and Northern Railread, the Chicago, Burlington, and 
Quincy’s new line to St. Paul, : 
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ARNOLD'S STEAM BOILERS. 


CONSTRUCTED BY MESSRS. 


WILLIAM ARNOLD AND 
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CO., BARNSLEY. 
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THE above engravings represent a form of boiler 
invented by Mr. William Arnold, and constructed 
by his firm at the Victoria Boiler and Iron Works, 
Barnsley. The furnace flue is formed of lunes or 
barrel-shaped sections, which from their configuration 
are capable of successfully resisting a large compressive 
strain. These are constructed out of welded cylindrical 
tubes, bellied and flanged at each end, the entire 
manufacture being performed by machinery. As 
shown in the illustration, a ring is interposed at the 
junction of each pair of sections, but this arrangement 
is not always followed, the sections being often rivetted | 
directly together. The whole form a capital furnace. | 
Immediately behind the bridge there is fixed a water- | 
tube, connected at one end to the water above the | 

| 





furnace, and at the other end with the water below. 
The tube stands in the fairway of the fiame and gases, 
which spread over its entire surface, passing along it 
from end toend. Messrs. Arnold and Co., also apply 
their special construction of furnaces to boilers not 
fitted with this water tube. 


M°FARLANE’S GOVERNOR. 

NOTWITHSTANDING the recent improvements in 
steam engine governors, it is not an uncommon in- 
cident for an engine to race away owing to the driving 
belt or gearing of governor slipping or breaking, and 
in the case of engines driving grinding, spinning, electric 
lighting, centrifugal, &c., machinery, not only is great 
damage and inconvenience likely to result from such an 
accident, but the effects may be serious to life and limb. 

Various arrangements have from time to time been 
devised to remedy this defect, and amongst these there 
has been lately brought out the McFarlane governor, 
of which we annex illustrations, The prominent feature 
of this governor is that should any accident happen to 
the driving bel€, instead of all control being lost, the 
steam is shut off, while another feature is that the 
centrifugal part is put in the steam, and that therefore 
there is no friction of stuffing-boxes, rods, or levers 
between the governor and throttle valve. Consequently 
the governor is more sensitive and does not require to 
be so heavy for its work, and therefore lends itself 
readily to high speeds. The governor has combined 
with it a stop valve and throttle valves. 

The following description and the accompanying 
illustration will make the construction of the governor 

lain. 
' The centrifugal part of the governor A is situated 
inside a casing or steam-chest B, and works in the 
steam, being connected directly to the throttle valve 
C; a pair of hemispherical pendulums D, working on 
centres E, move a sliding centre piece F witha spindle | 
G attached to the throttle valve C. To counteract the | 
centrifugal force of the pendulums D, a helical spring 
H is placed in a chamber of the governor spindle I, 
and is capable of adjustment by means of the spindle 
J passing through the centre of the driving spindle I. 
The stop valve K has a cylindrical part L cast on the 
back of it ; this forms an adjustable seat or sleeve for | 
the throttle valve C, and is provided with two cir- | 
cumferential rows of port-holes M, which correspond | 
with two circumferential ports N in the throttle | 
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parts of governor is fixed to the cover S, and has com- | 
munication with the driving spindle I through the | 
liner W. The steam enters by the flanged branch B,, | 
and leaves by the flanged branch B, in the direction | 
shown by the arrows. 

Fig. 1 shows the relative position of throttle valve | 
and stop valve when shut. Fig. 2 shows their relative 
positions when working. Fig. 3 shows their relative | 
positions when the governor belt breaks or slips, that | 
is with the steam shut off by the throttle valve. 

This governor is being introduced by Mr. Matthew | 
Taylor Brown, 33, Hope-street, Glasgow. 


HORIZONTAL TANDEM ENGINES. 

On the two-page plate which we publish this week | 
we illustrate a pair of horizontal tandem high and 
low-pressure condensing steam engines, made by | 
Messrs. Ormerod, Grierson, and Co., St. George’s | 
Iron Works, Hulme, Manchester, for the London 
Portland Cement Company, Northfleet, Kent. These | 
engines work at 50 revolutions per minute, and | 
with a boiler pressure of 80 1b. per square inch indi- | 
cate about 700 horse-power. The two high-pressure 
cylinders are 22 in. in diameter and the two low-pres- 
sure cylinders are 32 in. in diameter, the stroke bein 
4 ft. The air-pumps, which are vertical and line 
with gun-metal, are 22 in. in diameter and 18 in. stroke. | 
The automatic cut-off gear consists of balanced 
valves made to slide on the back of the main slide 
valve and capable of adjustment by the Porter | 
governors, of which there are two, one for each 
engine. The links and eccentric clips for this 
motion are cast steel. The ends of the connecting rods 
working the cut-off valves, are suspended by rods 





| 


| ter, with 62 teeth, 44 in. pitch, and 12in. broad. 


| made of the best hammered scrap iron. 
| rods, crankpins, crosshead shafts, and valve spindles, 
| are Bessemer steel. 


circular piece at the crank ends and by a straight 
piece near the front of the flywheel. The crankshaft 
pedestals are angular, and are fitted with gun-metal 
steps 10 in. in diameter by 16in. long. ‘The flywheel 


| is 19 ft. 3 in. in diameter and about 15 tons in weight. 


The spurwheel on the crankshaft is 7 ft. 5 in. in — 

1e 
crankshaft, is, at the part where the spur and flywheels 
are keyed on, 14in. indiameter. The cranks (which are 
bright) crankshaft, connecting rods, crossheads, bell- 
crank levers, and shafts for the air-pumps, are all 
The piston- 


All the eccentric clips are lined 
with gun-metal. The cylinders are all fitted with self- 
acting water escape valves at each end, and also with 
hand drain-cocks, There is a stop valve 7 in. in diame- 
ter for each high-pressure cylinder, so that the engines 
can be disconnected and worked singly. The main con- 


| necting-rods, all slings for working the air-pump, andall 


eccentric rod ends are fitted with adjustable gun-metal 
steps. The cylinders are lagged with polished teak. The 
air-pump and condensers are each fitted on to a box 
which contains a foot valve; the bucket is fitted with 
brass rings and india-rubber valves, and the delivery 


| valves are situated in this hot-well from which the 


feed wateris taken. There are two feed pumps 7 in. 
in diameter and 7 in. stroke worked by the air-pump 
levers. The main steam pipes are 10in., the pipes 
connecting the high and low-pressure cylinders 10 in., 
the exhaust pipes to condenser 10 in., and the waste 
water pipes 12in. bore. The injection pipes are 4 in. 
bore to each condenser. : 

These engines drive through spur gearing two 
wrought-iron line shafts. The spur wheels on these 





valve. The stop valve shuts against a conical seat O, | from the governor levers, and are connected with slide 
and slides through a cylindrical guide ring P. | blocks in the links; they are easily raised and lowered 
The stop valve it provided with the usual spindle | in the links (when the speed varies) by the governors, 
stuffing-box, &c., and handwheel Q, which is | whichare very powerful and sensitive. The low-pres- 
graduated on the periphery, the amount of opening of | sure cylinders are fitted with ordinary double-ported 
stop valve being shown by the pointer R. The driving | slide valves, actuated by the same eccentrics which 
spindle I is carried by the cover S of the steam chest | work the high-pressure slide valves. These eccentrics 
B, and is provided with a stuffing-box T’, having a | areeach connected toa slide block moving on cast steel 
stuffing gland U and guide liners V and W ; the outer | slide bars. 
end of the driving spindle has fixed to it the driving | The engine beds are box pattern 18 in. deep, and are 
pulley X, and the lubricator Y for oiling the working | each made in two parts, and connected by a semi- 


shafts are 6 ft. 8 in. in diameter, with 56 teeth, 
4hin. pitch, 12in. wide. The shafts are made of 
the best hammered scrap iron, and have solid welded 
flanged couplings, fitted with turned steel bolts. The 
engines drive twelve pairs of cement grinding mill- 
stones and other machinery necessary in the manufac- 
ture of cement, and are the most powerful pair at work 
for this purpose in the district. They have been work- 
ing since January last and are giving every satis- 
faction. 
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MANIPULATION OF HEAVY FORGINGS. 














Wuen publishing last week the paper on the manipu- | the examples exhibited during the reading of the | market. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14, 1885. 

Tue Revenue Reform Combination holding its session 
this week in Chicago, is largely attended by an influen- 

| tial class of business men and politicians, and they are 
formulating a programme for action before Congress 
and the country, with a view of a reduction of duties 

| this winter on a long list of articles. The move- 
ment has taken root particularly in the west, and the 
reformers feel confident that their efforts will not be 
thwarted as they have been in all previous attempts. 
The manufacturing interests are quietly preparing to 
meet their efforts in and out of Congress, and the un- 
usually interesting contest will shortly take place, 
with the ablest representatives of each system at the 
front. The trade development of the past week has 
been full of interest, as indicating a rather unexpected 
strength in prices and demand. The autumn trade, 
which was quite heavy, did not supply requirements 
for the winter, and duplicate orders are arriving for 
all kinds of manufactured products, from textile goods 
down to iron, and inquiries are coming to hand for 
nextspring. Steelrail transactions this week foot up 
40,000 tons, and prices range from 31.50 dols. to 33 
| dols. Two mills are declining to quote on inquiries 
| received, preferring to take their chances for higher 
} prices, as soon as they are in a condition to make con- 
| venient-deliveries. One block of 10,000 tons was sold 
| yesterday at 33 dols., the highest price of the season. 
Makers are confident under the increasing inquiries 
| for next year’s construction. The indications are 
| that prices will still further advance. An urgent 
demand is presented for old material, and prices have 

| advanced 50 cents per ton. Spiegeleisen and Bes- 
| semer iron are dragging, 26 dols. being asked for 20 
| per cent. spiegeleisen and 20 dols. for good Bes- 
}semer. The homesupply ismeeting present require- 
| ments in Bessemer. The demand for bridge iron is 
| steady, though not urgent, and mills continue well 
| sold up. The plate mills are well supplied with orders, 
and the sheet mills are not in urgent need. A further 
advance in wrought-iron pipe seems probable, because 
of the projection of several important lines in Western 
| Pennsylvania and Ohio. Merchant bar is selling at 
1.50 dols. to 1.75dols. Good forge iron has advanced 
to 16dols. Special brands of foundry are out of the 
The nailmakers, contrary to expectation, 





A | refused to accede to their workmen’s terms at the 
| Cincinnati Convention, and a further stringency is 
unavoidable. Prices are advancing. The coal trade 
is very active, both in anthracite and bituminous, and 


These engravings we now give above. 
description of the examples will be found at the 
end of Mr, Putnam’s paper on page 505 of our last 


lation of heavy forgings, read by Mr.. Putnam, of | paper. 
Darlington, before the Cleveland Institution of Engi- 
neers, we mentioned that want of space compelled us 
to postpone publishing the illustrations of some of | number, 
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prices are firm on account of the urgent demand for 
early deliveries. This year’s production was 30,000,000 
tons of anthracite, and next year the output will be in- 
creased. Rumours are rife as to the possibility of a 
general strike for higher wages, but this statement is 
premature. In the lumber regions it is given out that 
the log cut this winter will be sufficiently reduced to 
advance prices 10 per cent. In wholesale markets 
there are evidences of a steady demand, growing out 
of the active autumn trade, in nearly all kinds of 
raw material. The best authorities incline to the 
belief that the demand for the coming spring will be 
quite large. Over 2,000,000 dols. per week are being 
withdrawn from banks for productive purposes. The 
rate of interest is low, and commercial failures are 
somewhat less frequent, and are confined chiefly to the 
smaller class of traders, who have been crowding the 
avenues of exchange. The industrial vigour is indi- 
cated by the formation of new manufacturing com- 
panies and corporations, with capital ranging from 
10,000 dols. to 250,000dols. It is estimated that there 
is 1,500,000 idle wage workers throughout the country, 
but a large percentage of this idleness is incidental to 
the season. Conservatism is displayed in all quarters, 
and over-production will be vigorously avoided. Most 
manufacturing establishments are now running on 
orders, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
less active and more irregular last Thursday than on the 

revious day, and prices lost 1d. of Wednesday’s gain. 

usiness was reported on forenoon ’Change at 43s. 5d. 
down to 43s. 3d., and back to 43s. 5d. cash, also at 
43s. 7d. down to 48s. 44d,, and back to 43s. 64d. one 
month, with buyers at the close at 43s. 5d. cash and 
43s. 64d. one month, and sellers wanting 4d. more per 
ton. In the afternoon there were transactions at 43s. 54d. 
down to 48s. 34d., and back to 48s. 54d. cash, also at 
43s. 64d. down to 43s, 5d., and up to 43s. 7d. one month, 
with sellers at the close at 43s. 54d. cash, and buyers at 
43s. 5d., and the month’s price nominally at 433. 7d. 
Friday’s market showed a slight weakness at the opening, 
but recovered, and closed fractionally better than the 

revious day, and 94d. per ton higher on the week. 

ransactions took place in the forenoon at 43s. 24d. up to 
43s. 6d. cash, also at 43s. 4d. up to 43s. 7d. one month, 
and the close was sellers at 43s. 6d. cash and 43s. 74d. 
one month, with buyers at 4d. per ton under. There was 
no market in the afternoon out of respect to the memory 
of the late Mr. Robert Donaldson, a leading Glasgow 
iron merchant, whose funeral took place on Friday. 
The warrant market was dull on Monday, and prices 
experienced a very steady decline, and although the 
close was 1d. per ton above the lowest quotations, 
the fall over the day extended to 1s. per ton, being 
the most severe drop in one day for a very con- 
siderable time past. During the forenoon business was 
reported at 43s. 3d. down to 42s. 8d. cash, also at 
433, 6d. down to 42s. 94d. one month, and the close 
was sellers at 42s. 94d. cash, with buyers at 42s, 9d., 
and one month’s price nominally at 42s. 1ld. There were 
transactions in the afternoon at 42s. 9d. down to 42s. 5d. 
cash, also at 42s. 104d. down to 42s. 5d. one month, with 
sellers at the close at 42s. 6d. cash and 42s. 74d. one month, 
and buyers at 4d. less per ton. Yesterday’s market 
opened quiet and easier, but recovered and closed 2d. per 
ton over the preceding day’s final quotation. Transac- 
tions were reported in the morning at 42s. 4}d. to 42s. 6d. 
cash, also at 42s. 64d. to 42s. 8d. one month, the close 
being sellers at 42s. 6d. and 42s, 8d. cash and one month, 
respectively, and buyers at 4d. lower per ton. Business 
was done in the afternoon at 42s, 6d. up to 42s. 8d. cash, 
also at 42s. 7d. up to 42s. 10d. one month, with sellers at 
the close at 42s. 8d. cash and 42s. 10d. one month, and 
buyers at 4d. per ton under. A considerable amount of 
fluctuation in prices took place to-day. Business was 
done in the forenoon at 42s. 114d. to 42s. 9d. one month, 
and at 42s. 10d. to 42s. 7d. cash, and there were sellers at 
the close at 42s. 7d. cash and 42s. 9d. one month, with 
buyers at $d. less per ton. In the afternoon transactions 
were reported at 42s. 64d. to 42s, 5d. cash, also at 42s. 8d. 
to 42s. 7d. one month, and subsequently there were seliers 
at 42s. 63d. cash and 42s. 84d. one month, with buyers 
offering 4d. per ton under. During the week ending 
last Friday an enormous amount of business was done, 
but the operations were entirely of a speculative cha- 
racter, chiefly owing to the prospect of a probable 
demand for Scotch iron to meet American wants. Some 
persons, however, seem to think that too much stress is 
being placed on the prospective American demand, when 
the extent of the making power now possessed by the 
United States is compared with what it was a few years 
ago. A few inquiries for pig iron have been made lately, 
but so far as actual business is concerned, it has been of 
the most meagre character. Very little interest is being 
taken in pig iron by the outside public, and the only 
outlet for iron at current prices is the store, for which 
warrants are being made with unusual rapidity. The 
number of blast furnaces in actual operation has been 
raised to 92, one having been blown in at the Shotts Iron 
Works. A year ago there were 95 blowing. Last week’s 
shipments of pig iron from all Scotch ports amounted to7961 
tons, as against 7131 tons in the preceding week, and 6935 
tons in the corresponding week of last year. To the 
United States 1100 tons were sent; to Australia, &c., 470 
tons; to Holland, 610 tons; to Spain and Portugal, 150 
tons ; and lesser quantities to other countries. The stock of 
pig iron in Messrs, Connal and Co,’s public warrant stores 








stood at 645,293 tons, as compared with 639,784 tons 
yesterday week, showing an increase of 5,509 tons over 
the week. 


More Shipbuilding Contracts.—Whether it is or is not 
to be regarded as the first step towards a revival in the 
shipbuilding trade, it is certain that a little more activity is 
now showing itself,in some of the _ ——— At least 
one very important order for new shipping has been placed 
on the Clyde during the past week, the firm to whom the 
order has been given being Messrs. Scott andCo., Greenock, 
and the order itself being for five steel screw steamers of 
2600 tons each. These vessels are intended for the extensive 
China and Calcutta trade conducted by the China Steam 
Navigation Company (Limited), of which Messrs, John 
Swire and Sons, London, are the managers ; they are to be 
fully equipped for a first-class passenger and mail service, 
and are to be fitted with triple expansion engines of the 
most approved type, and of sufficient power to enable the 
vessels to maintain a high rate of speed at sea. Messrs. 
Alexander Stephen and Son, Linthouse, Glasgow, have 
booked an order for a 3000-ton steel screw steamer, with 
triple expansion engines, for the ‘‘Clan Line,” to ae 
the Clan Davidson, lately lost. Messrs. James Wyllie 
and Co., London, have entrusted Messrs. Rankin and 
Blackmore, engineers, Greenock, with an order to supply 
them with a large steam-tug, with engines of 1500 horse- 
power, for the Clive Steam Company, Calcutta. The 
new tug, which will be one of the largest afloat, is to be 
192 ft. long, by 30 ft. beam. Messrs. Robert Duncan and 
Co., Port-Glasgow, will build the hull of the vessel. An 
order has been placed with Messrs. Birrell, Stenhouse, 
and Co., Dumbarton, to build a sailing ship of 1600 tons ; 
and Messrs. D. and W. Henderson and and Co., Glasgow, 
are about to commence the construction of a splendid 
steam yacht of 500 tons, measuring 160 ft. by 24 ft. 
by 15 ft. 8in. Mr. G. L. Watson is the designer, and 
she is to be fitted with triple expansion engines. 


The Firm of John Elder and Co.—It is announced this 
week that thefirm of John Elder and Co., Glasgow, was on 
Monday registered as a limited liability company, under the 
name of the Fairfield Engineering and Shipbuilding Com- 
pany. The deed of association sets forth that the com- 
pany is formed to build, equip, and repair vessels of all 
kinds, steam engines, boilers, and machinery ; and also 
to manufacture guns, torpedo boats, torpedoes, and other 
war instruments and appliances of every kind. It is be- 
lieved that a new development of the well-known works 
in the direction of manufacturing ordnance is contem- 
plated. The head and sole partner of that firm, Mr. 
William Pearce, simultaneously announced himself as a 
candidate in the Conservative interest for the representa- 
tion of the Govan Division of Lanarkshire in Parliament ; 
and it is stated that one object in having the business 
made a limited liability concern is that Government con- 
tracts may be taken by the company even though Mr. 
Pearce be elected into Parliament. These two matters 


‘together have given rise to much talk in Glasgow and 


Govan this week. It has not yet publicly transpired who 
the directors of the Fairfield Company are to be, nor 
whether the company is to be a private one, while still 
observing the terms of the Companies Acts. 


Professor Elgar and the Directorship of Dockyards.—A 
statement has been made to-day to the effect that under 
the new scheme for the reorganisation of the Admiralty, 
it is understood that the important position of Director 
of the Naval Dockyards will be filled by Professor Elgar, 
of the “John Elder” chair of Naval Architecture in the 
University of Glasgow. <A telegram received in Glasgow 
this afternoon from London says: ‘The Admiralty have 
not yet received Professor Elgar’s answer to the offer 
which has been made to him of the Directorship of Dock- 
yards. The learned gentleman is at present in London, 
and is in consultation with his friends on the subject.” 


Launch of a Pontoon at the New Tay Bridge.—Last 
Friday the Messrs. Arrol, contractors for the new Tay 
Bridge, launched the first of two large pontvons from their 
yard at Buckingham Point, Dundee. The pontoon is rec- 
tangular in shape, 80 ft. long, 28 ft. broad, and 8 ft. 6 in. 
deep, with two ‘‘ stools” on deck for bearing girders. It 
weighs about 100 tons, and is fitted with steam winch and 
other appliances. The pontoon will be employed, along 
with a second one of the same size, which is to be 
launched this week, in floating out the 245 ft. girders from 
the jetty at Wormit to the piers in the centre of the river. 
The pontoon was built on the ground, and after being 
completed was raised by hydraulic appliances to the neces- 
sary height for clearing the wall of the Esplanade. 
Launching ways were then laid underneath it and across 
the promenade into the water. When all was ready the 
triggers were struck, and the pontoon glided smoothly 
into the water. Two steamboats were in attendance, and 
towed the pontoon to Wormit, where it will remain till 
the second is ready. The two sets of girders at 
Wormit, which are now ready to be placed on the piers 
at the gap, will be floated out as soon as the pontoons are 
ready. Satisfactory progress is being made with the works 
at the bridge. At the gap, where it was expected extra- 
ordinary difficulties would be met with, the work of sink- 
ing the cylinders is being carried on very expeditiously, 
piers being put down at the rate of one in five weeks, 
At the north end the work of laying the girders is 
advancing rapidly, and the superstructure at the south 
side is also making a good appearance. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Marlet.—Yesterday there was a 
thin attendance on ’Change at Middlesbrough, and in 
sympathy with the Glasgow market the tone was easier. 
No. 3 Cleveland pig was quoted 32s. 3d. perton for prompt 





SL; 
delivery, but buyers held off and only offered 32s. The 
elections throughout the country appear to have inter. 
fered considerably with business. Shipments at Middles- 
brough are very satisfactory for the season of the year 
Up to date this month there have been exported 56,500 
tons of pig iron, as compared with 50,700 tons to ‘the 
same time in October. Hematite pig iron is firmer, and 
within this last week or two many parcels have been 
placed on American account. Whether the bulk of iron 
purchased will be shipped or not remains to be seen. For 
mixed numbers 44s. per ton f.o.b. west coast ports is now 
being paid. With regard to Cleveland pig iron the specu- 
lative buying of the past fortnight has subsided. Con- 
sumers have not responded to the advance in prices of 
raw material, and they take a gloomy view of the coming 
winter. - 


The Manufactured Iron Trade.—Generally throughout 
the North of England the manufactured iron trade re- 
mains in an unsatisfactory condition, most of the rolling 
mills and forges being only in operation three or four 
days a week. Prices continue very low, being based on 
iron ship-plates selling at 4/. 12s. 6d., angles 4/. 7s. 6d, 
and steel ship-plates 6/. 10s., less 24 per cent. at works, 
While depression is prevalent it is pleasing to note that 
Messrs. Dorman, Long, and Co., who last week restarted 
a portion of their West Marsh Works at Middlesbrough, 
have now lighted sixty of their furnaces at the Britannia 
Tron Works, Middlesbrough. 


Shipbuilding and Engineering.—On the northern rivers 
the shipbuilding yards have now a very bare appearance, 
Only a few vessels are on the stocks and are rapidly ap- 
proaching completion. In engineering there is a fair 
amount of general work going onand bridge- builders and 
ironfounders are tolerably active. Merchants and mid. 
dlemen look forward hopefully to the new Government 
introducing schemes which will result in great railway 
extensions in India and the colonies, the consequences of 
which will be a general revival in the iron and allied in- 
dustries of England next year. 


Production and Prices of Manufactured Tron.—The 
official accountant of the Board of Arbitrators for the 
Manufactured Iron Trade of the North of England, Mr. 
Waterhouse, of London, has just issued his returns, 
showing the make and prices of manufactured iron during 
the two months ending October. From these it appears 
that the total production of rails, plates, bars, and angles 
amounted to 61,020 tons, and that the average net selling 
price per ton was 4/. 17s. 1.76d. During the previous 
two months the total was 61,143 tons, and the price 
41, 178. 7.75d. 


The Steel Trade.—There is no new feature in the steel 
trade. Prices continue low, and orders are scarce. 
This week the Palmer new steel plant at Jarrow-on 
Tyne is being commenced, so that in future this great 
industrial hive, where ironstone is put into blast furnaces 
at one end of the works and ironclads are launched at the 
other, will be able to turn out steel vessels, 


The Coal and Coke Trades.—The fuel trade remains 
unchanged. Coke is still very low in price. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Threatened Strike of Colliers.—Day by day it 
becomes apparent that there will be a strike of colliersin 
South and West Yorkshire, but it will not be of so large 
an extent as was first feared. Many of the men who 
had experience during the spring months, have learned a 
lesson, and are not sending in their notices. -If there is 
a “‘turn-out” it will affect about 20,000 men. The pit 
owners are associated, and are determined not to give way. 
In the Castleyard and Normanton districts a demand for 
an advance of 10 per cent. by the miners has been made, 
but there is not such an unanimous feeling as was antici- 
pated, or as might have been expected after the result 
of the ballot. One notable instance (the Saville colliers 
at Methley) is totally opposed to the demand, for no 
notices have been given. At the Junction Pit of the 
Land Company (Briggs and Co.) at Methley , there are 
many exceptions reported. There are also some ex- 
ceptions at the Whitwood and Goscoe pits of the same 
company, but the bulk of the men have tendered for the 
advance, and in consequence all the top men and under- 
ground day men have received fourteen days’ notice to 
quit. At Pope and Pearson’s, Altoyls, the miners have 
tendered their notices, but there’ is hopes of a settlement. 
At the collieries in Castleyard district notices are not 
unanimous, but the great majority have tendered them. 


The Steel Trade.—There will be no real movement in 
the cutlery or steel trade of Sheffield until after the 
elections. It is known that a heavy amount of trade is 
being kept back pending the result of the election. 


Earle’s Shipbuilding Company.—The following is the 
report of this company for the year ended September 30, 
1885: The company beg to present to the shareholders 
the balance-sheet for the fourteenth year’s operations of 
the company, which, they are pleased to say, notwith- 
standing the pees aoe severe depression in every 
branch of the trade in which the company is engaged, 
shows a net profit of 2410/7. 12s. 11d. instead of an ex- 

ected loss. This, with 12,262/. 18s, 11d. brought forward 
rom last year, gives a total of 14,673/. 11s. 10d. The 
consideration of the present long-continued depression in 
trade, and the uncertain prospect of -any material im- 
provement in the immediate future, has determined the 
directors to recommend the retention of this sum in the 
business. In the report of last year your attention was 
called to the efforts being made by yvur directors to reduce 
the establishment charges, and they are now pleased to in- 
form you that they have succeeded in effecting a saving 
of over 7000/., in addition to the reductions made 
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last year of nearly 4000/., and the charges are now 
lower than they have been at any previous time ; part of 
this is of course due to decreased output. During the past 
financial year, the company succeeded in obtaining orders 
toa larger extent than could have been anticipated, but 
at exceedingly low prices, consequent on the very keen 
competition which obtained throughout the whole of the 
year. Ten vessels have been delivered representing an 
aggregate tonnage of 9435 tons and 1339 nominal horse- 
power. The company was fortunate in obtaining a con- 
tract from the Lords Commissioners of the Admiralty for 
the construction of H.M.S. Narcissus, a belted cruiser 
of 5000 tons, together with the machinery of 8500indicated 
horse-power, in the construction of which considerable 
progress has been made, and which will continue to give em- 
ployment to a large number of men in both shipyard and 
engine works. There are also in hand a steamer of 
2200 tons, eight steam trawlers, and six large iron barges. 
The buildings and machinery have been efficiently main- 
tained out of revenue, and are, in the ga of your 
directors, in perfect working condition. he question of 
depreciation has been fairly considered and dealt with. 
The small addition to property account is mainly for 
sundry labour-saving machinery, which has been required 
this year for the special Government works now in 
hand. The stock has been taken under the supervision 
of Mr. R. H. Radford, of Sheffield, and valued at the 
cost prices of the day. The directors retiring by rotation 
are Mr. John Galloway, Jun., and Mr. S. J. Claye, who 
are eligible for re-election, John Brown, chairman. 


NOTES FROM THE SOUTH-WEST. 

The ‘‘ Bellerophon.”—The Bellerophon, 20, ironclad, 
was taken outside the breakwater, on Monday, for a trial 
of her machinery, after having had new boilers placed on 
board, and after having undergone a general refitting of 
her machinery. Originally the Bellerophon had only 
fourteen guns, but these have now been increased to 
twenty. With smaller guns and machine guns, amounting 
in all to twenty-seven, in addition to Whitehead torpedoes 
and the electric light, the Bellerophon may now be re- 
garded as the most formidable ship in the Navy. At the 
trial on Monday she was in charge of Captain Rawson, 
C.B., the newly appointed captain of the Steam Reserve. 
The first hour’s trial was made with the engines on the 








highest _ of expansion, and the result was: Steam 
in the boilers, 30 lb.; revolutions of engines, 60.57; 


vacuum in condensers, forward, 25.0 in., aft, 24.5 in. ; 
effective pressure on pistons, forward, 18.4 lb., aft, 
18.25 lb. ; indicated horse-power, forward 2308, aft 2290, 
total, 4598. The jet injection was next tried with steam 
in the boilers 23 lb. ; revolutions of engines, 50.2; mean 
pressure in cylinders, forward 13.7 lb., aft 13.7 Ib. ; 
vacuum in condensers, forward, 22 in., aft, 22.25 in. ; in- 
dicated horse-power, forward 1426, aft 1425, total 2851. 
A short trial was made at full power, after which a trial 
was made of stopping the engines from full speed ahead to 
full speed astern with satisfactory results. The engines 
were in charge of Mr. W. W. Chilcott, first assistant to 
the chief engineer. Mr. H. Williams, the newly-appointed 
chief inspector of machinery afloat at Devonport, attended 
on behalf of the Steam Reserve. 


St. Ives.—At a meeting of St. Ives Town Council on 
Saturday, a letter was read from Mr. C. C. Ross, stating 
that he would gladly give any assistance in his power in 
aid of a proposed harbour improvement scheme. Mr. 
Mayer, from the office of Sir John Coode, C.E., and Mr. 
W. Matthews, C.E., of London, were present at the 
meeting. The former gentleman gave it as his opinion 
that there would be no difficulty in greatly improving the 
harbour; the addition of 150 ft. to the old quay in a line 
inclining a little to the eastward would be of advantage. 
The choking up of the harbour with sand at present 
rendered the greater part of the inclosed space useless. 
After some discussion it was resolved, on the motion of 
Captain Chellar, seconded by Mr. Lander, that the 
council approved certain preliminary steps taken, and 
directed that further measures should be adopted with 
the view of carrying the matter to a successful issue. 


The Bute Docks—The Marquis of Bute proposes to ask 
Parliament for powers to transfer the Cardiff Docks, with 
all their works, into the hands of a large company, the 
directorate to include representatives of the Taff Vale, 
the Rhymney, and the Great Western Railways, and the 
‘Town Council of Cardiff. 


Proposed Dock Improvements.—The improvement of 
Cardiff docks will be one of the questions brought under 
the consideration of the new Parliament. It is proposed 
to considerably extend the present embankment to the 
east of the Roath Basin, and beyond the low-water pier, a 
distance of 1660 ft. seaward. Beyond that it is proposed 
to construct a pier which is to run still further out a dis- 
tance of 1600 ft. The present low-water pier is to be re- 
moved. This will give ships entering Cardiff docks a 
straight, clear course from the Channel into the Roath 
Basin. Powers are further to be sought for the construc- 
tion of a pier and embankment to start from the Windsor 
esplanade, and, extending in a southerly direction, to ter- 
minate about 2200 ft. from the point of commencement. 
Along this pier and embankment will be a drain, or con- 
duit, which, starting from the Old Sea Lock on the 
Glamorgan Canal, will empty itself into the Channel, and 
assist in removing mud and other deposits. 


MISCELLANEA. 

THE Victor automatic fire extinguisher, which we de- 
scribed recently, is the invention of Mr. Sidney Smirke, of 
London. 

An order for 24 new locomotives for the Minneapolis 
and St. Louis Railway has been lodged with the Paterson 
Locomotive Works at New Jersey. 











The height of the tides on the Atlantic coast in the 
vicinity of New York and New J con | is almost unpre- 
cedented. They have occasioned much damage. 


The first of the water was let into the basin of the Til- 
bury Docks on Saturday last, and it is said that the docks 
will be ready to take vessels by the new year. 


The London, Brighton, and South Coast Railway Com- 
pany notify their intention of applying for an Act 
——— them to make new junction railways at New 

Toss, 


The first through goods train over the Canadian Pacific 
Railway line to the ocean carried a shipment of stores by 
_ British Government for its naval stations on the 

acific. 


The London and South-Western Railway Company in- 
tend to apply for an Act for leave to bring in a Bill to 
transfer to them the Wimbledon and West Metropolitan 
Junction Railway Company. 


The steady decline in the United States imports of 
manufactures continues. The value of the foreign trade 
carried in American vessels also continues to fall off, 
such vessels carrying now only 144 per cent. of the trade. 


A convention of delegates from the several engineer 
societies of the United States will take place at Cleveland, 
Ohio, on December 3, 4, and 5, to consider the status of 
civil engineers in Government service. 


The number of applications for patents received at the 
American Patent Office during the fiscal year ending 
June 30th, 1885, was 32,662; for designs, 1071, and for 
reissues of patents, 156. 

A list of the steamships of Her Majesty’s Navy on 
August 1 last, exclusive of royal yachts, harbour ships, 
tugs, yard craft, &c., has been published as a Parlia- 
mentary paper. 


For the year ending September 30th last, the number 
of passengers carried on the New York Elevated Railroad 
was 103,342,242, being an increase of 6,639,622 over the 
previous year. In spite of this it is difficult to get a seat 
in the new Broadway horse-cars night or day. 


The West Cumberland Iron and Steel Company, of 
Workington, has laid down a plant for the manufacture 
of steel sleepers, capable of turning out 15,000 per week. 
The Midland Railway Company has placed an order for 
5000 sleepers with them. 


The directors of the Hull, Barnsley, and West Riding 
Junction Railway and Dock Company, have accepted a 
tender of wheel-turning lathes, planing, slotting machines, 
&c., for the works at Spring Head, from Mr. W. Asquith, 
of Halifax. 


President Cleveland, in expressing approval of the 
objects of the American Exhibition to be held next May 
at Kensington, has intimated that he is ready to start the 
exhibited machinery by telegraph from Washington on 
the opening day. 

H.M.S. Camperdown has been successfully launched 
at Portsmouth, being the heaviest vessel launched’ from 
that yard. Some of the keel blocks amidships could not 
be knocked away but had to be sawn out, so that the 
launch was one Be late. 


Canadian telegrams state that when traffic on the 
Canadian Pacific Railway is opened all the transconti- 
nental mails from England will be forwarded by that 
route, mail steamers being established from the western 
terminus for Australia. 


In the ensuing session of Parliament an Act will be 
applied for to unite the London, Chatham, and Dover 
Railway and the London, Brighton, and South Coast 
Railway Companies for the purpose of the management, 
working, and maintenance, as one undertaking. 


Messrs. Butterfield, Swire, and Co., Shanghai, have 
entered into a contract with Messrs. Scott and Co., 
Greenock, for the construction of five steamers, each of 
2600 tons. The first four of this fleet of passenger and 
cargo steamers will ply between China and Melbourne. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 
15, amounted, on 15,2294 miles, to 1,134,715/., and for the 
corresponding period of 1884 on 14,993 miles, to 1,158,388/., 
an increase of 236} or 1.5 per cent., and a decrease of 
23,673/., or 2 per cent. 


The Board of Admiralty has decided to ask Treasury 
sanction for the immediate appointment of a high official 
for the supervision of dockyard work, to be attached to 
the Admiralty ; and of civil assistants to the superinten- 
dents of the dockyards at Portsmouth, Devonport, and 
Chatham. 


The American foreign trade returns for the past fiscal 
year, show 742,000,000dols. exports of and 577,000,000 dols. 
of imports. The heaviest trade was conducted with Great 
Britain, which took 60 per cent. of the American agri- 
cultural exports and 27 per cent. of the American manu- 
factures exported. 


There are 15 British railway companies which have 
adopted the compressed oil gas system, having more than 
400 trains illuminated in this way. It is generally esti- 
mated that the ordinary and inefficient oil lamp costs 
considerably more than an oil-gas lamp of three times the 
power. 

The American Railway Age says that the Baltimore and 
Ohio Railway is making steady progress with the line 
from Baltimore to Philadelphia. A great bridge over the 
Susquehanna, which will be a wonder of engineerin 
skill, will be finished the first of next year, The line wil 











be carried across Philadelphia to a connection with the 
Philadelphia and Reading Railway. 

‘The Times announces the death of Mr. Frederick Swan- 
wick, who was born in 1809, and was for many years 
confidential assistant and private secretary to the great 
railway pioneer, George Stephenson. On the opening of 
the Manchester and Liverpool Railway in September, 
1830, there were eight locomotives engaged, and the 
“* Arrow” was driven on that occasion by Mr. Swanwick. 


The Press Association learns that the Admiralty and 
Board of Trade have come to an arrangement whereby 
2000 stokers and firemen will be at once admitted into 
the Royal Naval Reserve. Should it become necessary 
to employ the mercantile marine as war-ships or cruisers, 
the Admiralty will now be able to call upon sufficient 
stokers and firemen for the working of the vessels. 


The Italian ironclad Andrea Doria, which was success- 
fully launched on Saturday at Spezia, is built on the same 
lines as the Ruggiero di Lauria, launched at Castellamare 
on August 9 of last year, and the Francesco Morosini, 
launched at Venice on the 30th of last July. She isa 
more powerful vessel than the Duilio, and makes the 
sores of this class of which the Italian Navy can now 

ast. 


The line of railway of the Northern Pacific track, now 
being constructed to the eastward from Tacomo on Paget 
Sound, has been pushed to the foot hills of the Cascade 
Mountains. To complete the remaining 150 miles, to 
pierce these mountains, and set up communication with 
Paget Sound, some very costly tunnelling will have to be 
accomplished, and it is considered desirable that the traffic 
shall be developed before this is undertaken. 


Addressing a meeting at Hoyland on Friday night, 
Captain Fitzwilliam, the Liberal-Conservative candidate 
for the Hallamshire division, stated that the Milton and 
Elsecar Iron Works has bgen kept going at a dead loss of 
10,0007. per annum for eight years to Lord Fitzwilliam. 
On the expiration of the lease of these works, held by Mr. 
George Dawes, no one else was found willing to continue 
them, and Mr. Dawes realised what he could by his plant. 


On the Plymouth and Tavistock Railway the London 
and Devonport train left the rails last week. The engine, 
tender, and guard’s van ran down the embankment and 
the driver was killed. On the same day a Midland train 
left the metals near Birmingham. The engine and tender 
went over the embankment, and the train was only saved 
from following by striking some masonry. It is supposed 
that some part of the engine broke down. 


The following United States consuls will, amongst 
others, it is said, be retained in office: Messrs. John 
Stewart at Antwerp, Frank Mason at Marseilles, George 
Roosevelt at Bordeaux, James Smith at Mayence, William 
Grinnell at Bradford, Loring Lothrop at Bristol, Evan 
Jones at Cardiff, Howard Fox at Falmouth, Horatio 
Sprague at Gibraltar, Oscar Malmros at Leith, Adolph 
Studer at Singapore, William Thompson at Southampton. 


The Railway Age says South America has nearly com- 
pleted a trans-continental railway. It now extends from 
the Atlantic at Rosario, north of Buenos Ayres, westward 
about 500 miles to Mendoza, and within 140 miles of the 
railway now in operation from the Pacific coast at Val- 
paraiso, to the foot of the Andes. A line has been sur- 
veyed across these mountains, and it is thought that the 
link will be supplied within two years. 

Application is intended to be made by the corporation 
of Lloyd’s in the ensuing session of Parliament for an Act 
to extend and enlarge their powers as regards the ‘‘ collec- 
tion, publication, and diffusion of intelligence,” and to 
provide that the publication and diffusion of any such 
intelligence shall be deemed to be a privileged communi- 
cation from them. By other clauses power will be sought 
to authorise them to establish signal stations and to 
erect signal houses, with all requisite telegraph and tele- 
phone wires and appurtenances. 


The Trans-Caspian Railway, says the Wochenschrift d. 
Ost. Ing. Ver., starts from Fort Michailowsk on the 
eastern shore of the Caspian Sea, near the 40th parallel 
of latitude, and runs in a south-easterly direction into the 
interior of Asia. It was begun in August, 1880, and the 
portion between Michailowsk and Kisil-Arwat, 143 miles 
in length, has been in operation since the end of 1882. 
The line is now being extended to Kisil-Arwat, 130 miles 
to Askabad, near Persian territory. The road is singla 
track of 5ft. gauge. 

The following telegram has been received at the Foreign 
Office, from Her Britannic Majesty’s minister at Athens, 
dated November 21. ‘‘ The Greek Government announce 
that, on account of approaching naval manceuvres, torpe- 
does will be placed in the straits of Psylalia and Salamis, 
of Megara, of Rion, and Antirion, and of the Gulf of 
Eubeea, the latter comprising those of Bourtzi, Livadi, 
and Gardiki. Entrance to the above-mentioned straits 
has, consequently, been forbidden to all vessels from 
yesterday.” 


Applications will be received by Messrs. Martin and 
Co., of 68, Lombard-street, on behalf of the directors of 
the Milford Docks Company for.250,000/. perpetual 6 per 
cent. debenture “‘ A” stock, constituting, the prospectus 
states, with the interest thereon a first charge on the 
undertaking of the company. This stock ranks in front 
of 990,000/, authorised debenture stock and share capital, 
of which 645,251/. has been issued. The authorised 
capital of the company is 1,240,000/. The object of this 
new issue is to complete the docks, &c. Mr. Thomas Wood, 
of Messrs. Wood, Quintana, and Co., is now chairman of 
the company. The debentures will be issued at par, and 
the list of applications will be closed on Thursday, No- 
vember 26, 
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NOTICES OF MEETINGS. 

Tur INstiTUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, December Ist, at 8 p.m. Papers to be discussed: ‘* High- 
Speed Motors,” by John Imray, M.A., M. Inst. C.E, ‘* Continuous- 
Current Dynamo-Electric Machines and their Engines,” by Gis- 
bert Kapp, Assoc. M. Inst. C.E.—Students’ meeting, Friday, De- 
cember 4th, at 7.30 p.m. Papers to be read and discussed: 1. 
“The Foundations of the Forth Bridge,” by Maurice Fitzmaurice, 
Stud. Inst. C.E. 2. ‘*The Building, Launching, and Sinking of 
the Queensferry Pneumatic Caissons at the Forth Bridge Works,” 
by E. W. Moir, Stud. Inst. C.E. Mr. B, Baker (Member of Council) 
in the chair, 
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THE DEVELOPMENT OF TRAMWAYS. 

TuERE is probably no movement of modern 
times that has witnessed so rapid an expansion, 
and has so readily adapted itself to the require- 
ments of the travelling community in different 








parts of the world, as thatof tramways. Although 
the use of tramways is more than two and a half 
centuries old, it was not until comparatively recent 
times that they came much to the front in their more 
modern form, as contradistinguished from the 
ordinary system of railway. Colliery wagon-ways, 
which were in reality a crude form of tramway, 
date as far back as the year 1602, when they were 
first set to work in the great northern coalfield, in 
order to relieve the labour of horse traction. In 
1738, the ‘‘ wooden tramways” previously em- 
ployed were superseded by cast-iron rails in 3 ft. 
lengths, which were shortly afterwards followed by 
round top rails of cast iron, and afterwards by 
malleable iron rails of 15 ft. lengths. But these 
were rather the beginning of the railway, than of 
the tramway system in its modern form. The 
application of metal ways to street locomotion in 
its present form is comparatively a new departure. 
Up to 1876, there had only been 158 miles of tram- 
way constructed in the United Kingdom, on which 
the total capital expenditure was 2,253,000. Six 
years later, 671 miles of tramway had been laid 
down, and a capital expenditure of not less than 
9,750,000/. incurred. Within that short interval, 
therefore, there had been an increase of 513 miles, 
or 325 per cent. in the mileage laid down, and an 
increase of 7,497,000/., or upwards of 330 per cent. 
in the capital expended. It is obvious that the 
recent development of the tramway system has 
been extremely rapid, so rapid, indeed, as to have 
overshadowed that of almost every other inte- 
rest of a kindred character. It can scarcely be 
otherwise than interesting to consider the circum- 
stances of the growth of this now important in- 
dustry, in respect to both structural and economic 
conditions ; and this we now propose to do both 
for our own and some foreign countries, so far as 
the materials are at command. 

And, first, with reference to the cost of construc- 
tion. There is no item so variable as this, In 
reference to railway construction, the average cost 
is found to differ among the leading nations of the 
world, from an average of about 42,000/. per mile 
in the United Kingdom to one of 12,0001. per mile 
in the United States ; but it is noticeable that in 
all countries alike there has, within recent years, 
been a tendency towards an increase of capital ex- 
penditure per mile of line open. It has been the 
same with reference to tramways. Some have 
been constructed and equipped at a very small cost 
indeed—occasionally falling to 30001. per mile open 
—while others, as in the case of the New York and 
Harlem line, have risen to enormous sums. Be- 
tween these two extremes there are all kinds of 
intermediate figures, tending generally rather to- 
wards the lower than the higher extreme. In the 
United Kingdom the average cost of construction 
has, on the whole, been fairly uniform, varying, 
so far as the last seven years are concerned, from a 
maximum of 15,6391. to a minimum of 14,219. 
The following tabular statement gives the actual 
details : 


United Kingdom—Capital Expenditure on Tramways 
between 1876 and 1883. 














. Capital , Expenditure 
Year. Repeated. | Miles Open. | Mile. 
£ £ 
1876 2,253,000 158 14,259 
1878 4,207,000 269 15,639 
1879 4,861,000 321 15,143 
1880 5,665,000 | 368 15,394 
1881 6,939,000 | 488 14,219 
1882 | 8,261,000 | 564 14,647 
1883 | 9,750,000 | 671 | 14,531 





It will be observed that these figures are, as 
might be expected, very much under the averages 
of railway capital expenditure over the same period, 
being in fact only about one-third of the average 
sum so expended. It is, however, somewhat re- 
markable that while tramways only represent in 
this country one-third of the capital cost of our 
railway system for a given mileage, it is quite other- 
wise in the State of New York, wherethere are nearly 
500 miles of tramway in operation, being about 75 per 
cent. of the total tramway system of the United King- 
dom. On analysing and collating the returns of 
twelve of the principal New York lines, we find that 
for a total distance of 167 miles, the capital expen- 
diture has been upwards of 44,000,000 dols., or 
about 54,0001. per mile, being roughly just about 
four times the average mileage outlay on the rail- 
ways of the United States. This average embraces 
some very remarkable extremes. On the Buffalo 





and East side line the average capital outlay has 
been no more than 53241. per mile ; on the Broad- 
way and Seventh Avenue line—eight miles long— 
it amounts to 99,700/. per mile ; and on the New 
York and Harlem line—nearly six miles long— it 
rises to the altogether unexampled figure of 
755,3001. per mile! The nearest approximation to 
the English average, both in structual arrangements 
and average cost, is the Brooklyn City line, 44 miles 
in length, which has cost 3,426,000 dols., or about 
15,5701. per mile. 

In both Pennsylvania and Massachusetts, where 
there has been of late years a great tramway de- 
velopment, the capital expenditure takes a much 
lower range than in either England or New York 
State. In Pennsylvania the eight principal lines— 
the Frankfort and Southwark, the Hestonville, the 
Lombard and South-street, the Pennsylvania City, 
the Ridge Avenue, the Second and Third-streets, 
the Union, and the Western Pennsylvania—embrac- 
ing a total length of 213 miles, have cost 7,711,000 
dols. in all, or about 72401. per mile. The highest 
average has been 11,4001. per mile in the case of the 
Western Pennsylvania, the lowest, 5020/., in the 
case of the Second and Third-street lines, 37 miles 
in length. In Massachusetts the average cost of 
construction and equipment appears to be somewhat 
higher than in Pennsylvania. In the case of the 
five principal lines—the Cambridge, the Highland, 
the Metropolitan, the Middlesex, and the South 
Boston—embracing a total length of 156 miles, the 
capital outlay has been 6,904,000 dols., or about 
88601. per mile. The cost of the several lines 
appears to have been pretty uniform for a given 
distance, and there are not the extreme differences 
to which we have called attention in the case of the 
New York tramways. It is, however, to be observed 
that the latter are generally double lines, or even 
more, while in the case of the other two States the 
lines are mostly single. 

The capital expenditure on the tramways of 
England and Wales to June 30, 1883, amounted to 
7,723,7551., which was thus apportioned : 


Per Cent. 
Total of Total 
Amount, Expendi- 
On open lines and works (in- ture. 


cluding land, &c.) ... 
On open lines and works being 


5,676,482 7: 


constructed ... 313,053 4 
On horses ee 511,165 7 
3, locomotives 69,742 0.90 
os (CAND... aes aes ite 392,815 5 
», legal and Parliamentary 

expenses... es oe 374,576 5 
On all other expenses 383,923 5 


These figures, borrowed from a Parliamentary 
return, give a very general idea of the way in which 
the capital expenditure on our tramway system is 
made up. The accounts are not made up in such a 
way as would enable us to make a just comparison 
of our tramway and railway systems as regards the 
different items that enter into the capital expendi- 
ture, but even if it were otherwise, the conditions 
of the two, as regards traction and other salient 
features, are so unlike that it would be rather a 
contrast than a comparison. From the official re- 
turns we are, however, able to compute the follow- 
ing statement relative to the expenditure on horses, 
cars, and locomotives in England and Wales to 
June 30, 1883. 


+ Total Average 

Number. Cost. Cost. 

£ £ 

Horses 15,702 411,165 32.55 
ae os 2217 392,815 177.18 
Locomotives... 95 69,742 734.12 


The use of locomotive power, in the place of 
horse traction, appears to be making good progress. 
In 1878 there were only fourteen locomotives used 
on all the tramways of the United Kingdom ; in 
1880 the number had increased to seventeen ; in 
1883 it had advanced to 117, being an increase 
of 100 within three years. 

In both the railway and the tramway systems 
great variations are found in the working expendi- 
ture, not only as between one line and another, but 
also as between one country and another. It is not 
without interest to show how the two systems com- 
pare, in this regard, in our own country. An 
attempt has been made to present this data in the 
following statement, in which the tramway expendi- 
ture applies to the year ending June 30, 1883, and 
that of our railway system applies to the same 
calendar year : 
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Comparison of Working Expenditure per Mile of Line open, 
on the Railways and Tramways of the United Kingdom 
in the Year 1883: 


Item. wie Tramways. 


£ 
Maintenance of wayandworks 360 141 
Horsing ... ne as 499 1341 
Locomotive power 264 
Repairs and renewals ... 177 106 
Traftic expenses 599 695 
Management cag be 116 
Rates, taxes, and tolls Sad 139 865 
Con:pensation for personal in- 
jury e hs phe a 37 
Legal and parliamentary \ 153 24 
Other working expenses = 53 
Totals .. 1929 2626 


From these figures it would appear that the 
average expenditure per mile of line open is 6971., 
or about 36 per cent. higher on the tramways than 
on the railways of the country. The difference 
against the tramways chiefly appears in the items 
of traction and traffic expenses, all other items of 
the working outlay being lower on the tramways 
than on the railways with which they are compared. 
With reference to the former item, the difference is 
only what we might expect, having regard to the 
much greater cost of maintaining horses than 
locomotives, relatively to the duty they return, 
although, as we shall have occasion to show later on, 
it is still a moot point how far locomotive power is 
to be preferred for tramway work. 

When we come to deal with the comparative ex- 
penditure of railways and tramways per train mile, 
avery different result is obtained. It then comes 
out that so far from railways showing the lowest 
outlay, they are more than three times that of 
tramway lines; and this increase of expenses 
appears not in one only, but in all of the different 
items into which working expenditure is ordinarily 
divided, as the following tabular statement, com- 
piled from the official returns, will make sufficiently 
clear: 

forking Expenditure of Railways and Tramways of the 

United Kingdom for 1883 per Train Mile. 
asa ai anes 


Maintenance of way andworks 6.01 0.54 
Horsing es ne 8.32 5.20 
Locomotive power aes ay. me 
Repairs and renewals ... 2.95 0.40 
Trattic expenses ... ies 9.99 3.10 
Rates, taxes, and tolls... ‘ 2.32 0.33 
Compensation for personal in- 
jury... ss a see 0.22 0.14 
Legal and Parliamentary ex- 
penses ... as se 0.33 0.09 
Other working expenses 2.04 0.20 
Totals 32.17 10.00 


By way of complement to the foregoing figures, 
it may be stated that the tramway mileage of 1883 
was 334 millions of miles 

It is not without interest to note that the work- 
ing expenses of our English tramway lines approxi- 
mate very closely to those of Pennsylvania and 
Massachusetts per mile of line open. In New 
York the operating expenditure takes a higher 
range. In Philadelphia, however, the outlay on 
this head appears to be extremely variable. In 
one case—that of the Philadelphia city lines—it 
rises as high as 20,155 dols. per mile, while in 
another—that of Second and Third Streets—it falls 
to 9458 dols., or 18921. 

‘The following Table has been compiled for the 
purpose of showing how these variations of operating 
expenses are distributed among eight of the chief 
Pennsylvania lines, as well as the ratio between the 
net earnings and the operating expenses : 


Pennsylvanian Tramways. 
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dols dols, dols. | dols. 
Frankfort and Southwark 18 | 500,580 | 16,698 | 290,565) 16,142 
Hestorville.. ois --| 20 215,690 10,784 43,319) 2,165 
Lombard andSouth-streets) 18 119.005 | 6,611 39,820) 2,212 
Philadelphia City ool AG 342,639 | 20,155 92,035) 5,413 
Ridge Avenue SS --| 15 189,555 (°12,639 | 111,341) 7,422 
Second and Third-streets 37 | 353,307 | 9,548 | 193,239) 5,222 
Union (Pa.) . 70 | 899,239 | 12,846 | 451,103] 6,444 
West Pa. 18 354,304 | 19,683 | 190,645) 10,591 
Totals, damages - 213 2,774,319 13,024 1,412,067) 6,629 
The net earnings of these lines, it will be 


noticed, rise to as high an average as 6629 dols., or 





13261. per mile all round. This is a much higher 
average than that of the United Kingdom, where 
the average net earnings in 1883 were : 


£ 

For England and Wales 6214 
»» Scotland... ~ is 1380 
»» Ireland ... = - 501 


It now requires that some attention should be 
devoted to the question of revenue. In all countries 
alike, tramway receipts are almost exclusively 
derived from passengers. In the United Kingdom, 
out of a total gross income of 2,211,973/. in 1883, 
2,156,2991. was received from passenger fares, 
29321. from parcels and mails, 69391. from animals, 
goods, &c., and 45,8031. from other sources. About 
93 percent. of the whole revenue was thus got 
from passenger traftic. The growth of this traffic 
from year to year since 1878, and the average gross 
receipts and working expenses per passenger for 
each year during that interval, are shown in the 
following tabular statement, from which also it will 
be noticed that the more recent tendency has been 
in the direction of reductions both of average 
receipts and working expenses per passenger carried : 


United Kingdom—Passenger Revenue on Tramways 
1878 to 1883. 


| 
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| ® | ; » | ‘ ot 
* . | 3 se 
| #8 | & | | & ees 
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, 2 a . & >: 
Year. | BE | & S25 58 x33 
| Mes | = o. of «< ri 
| BS | 8 |8ee SE | oBE 
| Yale’ 3 2° S <7 
| = d. £ d. 
1878 | 146,001,000/ 1,145,465 | 1.88 868,315 143 
1879 | 150,881,000/ 1,192,847 | 1.90 963,385 1.53 
1880 | 173,067,090, 1,342,933 | 1.86 1,072,569 1.49 
1881 | 205,623,000; 1,576,301 | 1.84 —§ 1,239,896 1.45 
1882 | 257,760,000) 1,970,350 | 1.84 1,555,793 | 1.45 
1883 | 295,721,000) 2,211,973 | 1.80 | 1,752,369 | 1.42 





In a subsequent article we shall return to the 
subject, and show how these figures compare with 
those for America and other countries. 





CANADIAN PACIFIC RAILWAY. 
Tue first week in November has been an im- 
portant period in the history of the Canadian Pacific 
Railway. On the second, the first regular passenger 


‘| train left Montreal for British Columbia, and on the 


fifth the last spike of the Canadian Pacific Railway 
was driven without parade or excitement near the 
second crossing of the Columbia river, thus virtually 
closing the whole distance from the Atlantic to the 
Pacific Ocean. 

The close of last year’s operations left the main 
line of the Pacific Railway with two extensive and 
expensive gaps that were all the more difficult to 
deal with from their distance from the base of sup- 
plies, and the inhospitable districts through which 
the works had to be prosecuted. There were the 
sections round the north shore of Lake Superior, 
and the mountain sections extending west from 
the summit of the Rocky Mountains to the first 
crossing of the Columbia River, then the ascent and 
descent of the Selkirk Range to the second crossing 
of the same river, and then across the Gold Range 
to the rich agricultural district of the Shushwap 
lakes, to which the railway was gradually working 
from the Pacific through the Coast Range of Moun- 
tains and the caijions of the Frazer River. The 
trains were running from Montreal towards the 
west to Biscotasing, 534 miles from Port Aitken 
on Lake Superior to the summit of the Rocky 
Mountains, 1000 miles in the middle, and about 
150 miles from the Pacific towards the east. The 
new portion just opened counects the middle and 
eastern sections, and extends the central division 
into the province of British Columbia, making now 
a continuous run from Montreal of 2445 miles of 
completed road. 

The Lake Superior section has been the objec- 
tionable feature in the whole scheme from the 
commencement, and the cause of most of the 
political animosity that has assailed it. The 450 
miles of heavy rocky work between Lake Superior 
and Winnipeg was accepted as a necessary expendi- 
ture if the rich prairie lands of the North-West 
were ever to be of service, or, indeed, were to be a 
part of Canada, but the 550 miles additional of the 
same difficult expensive work round the sterile 
shores of Lake Superior was regarded as an ex- 
penditure that, for the present at least, ought not 
to be undertaken. The Indian and half-breed out- 
break of last spring was perhaps the only answer 
that could have been sufficient to the bulk of the 





a | 
cavillers, and the good service that was rendered 
by the railway, even in its incomplete state, in 
moving the troops and carrying forwards the sup- 
plies, set at rest an objection that on more than 
one occasion seemed to threaten the integrity of the 
scheme. The opening of this section for regular 
work is already starting newer problems than these 
useless regrets of the past, and is suggesting 
probabilities that are making this whole under. 
taking, of Imperial as much as Canadian import- 
ance. The trains, as at present arranged with the 
different locomotive divisions, are scheduled at the 
divisional stations as under, the first column of 
figures showing the length of each locomotive run 
or division, and the second the total distance from 


Montreal. Trains leave : 
Montreal .. — - 2.00 p.m., Monday and daily 
except Sunday, 
Ottawa... 120 120 5.87 ,, Ditto 
Chalk River 126 246 10.45 ,, Ditto 
North Bay 118s 364 4.50 a.m., Tuesday and daily 
except Monday, 
Archer 116 480 10.10 ,, Ditto 
Chaplean.. 134 614 4.42 p.m. Ditto 
White River 133 747 1.66 Ditto 
Schreiber us 865 7.02 a.m., Wed. and daily 
except Tuesday, 
Port Arthur 130 995 1.C0 p.m, ) Dit 
Eastern time itto 
Central ,, 12.00 am., Wednesday and 
daily. 
Iguace 1521147 6.30 p.m., Ditto 
Rat Portage 145 = 1292 1.00 p.m., Thursday and 
daily. 

— P or { ar. 7.30 a.m., Ditto 
Winnipeg 113. 1425 11.800 |, Ditto 
Brandon .. 133 1558 3.00 p.m, Ditt 

Mountain time, 2.00 ,, aseO 
Broadview se 131 1689 11.00 ,, Thursday anddaily 
except Sunday, 
Moosejaw 134 1823 7.00a.m., Friday and daily 
except Monday. 
Swift Current .. 112 =1985 2.30 p.m., Ditto 
Medicine Hat .. 150 2085 1z.15 a.m., Saturday and daily 
except Tuesday, 
Gleichen 125 2210 8.00 p.m., Saturday, Monday, 
and Wednesday, 
Canmore 121 2331 230a.m., Sunday, Tuesday, 
and Thursday. 
Donald 114-2445 8.00 ,, Ditto. 


It is not likely that there will be any further 
public opening of the line until next spring, when 
the whole will be complete, the times on the sections 
shortened, and the whole of the distance from 
ocean to ocean scheduled in not over five days. 

To develop the business on the new line the tariff 
for wheat has been fixed for this winter at 50 cents 
per 100 lb. from Winnipeg to Montreal, where an 
immense elevator is being rapidly completed, and 
whick will be enlarged and extended as this trade 
increases. This means for the 1425 miles from the 
great wheat-growing centre to the ship’s side 1s. 3d. 
per bushel or 10s. per quarter. This is considered 
a fair price for the railway, and low enough to 
induce the prairie farmers to store it at Montreal 
to be convenient for the spring trade. During the 
past season the competition between the water and 
rail has been by far the most severe that has yet oc- 
curred, and wheat rates from Chicago to New York 
have been ranged lower than ever before. Ten cents 
per 1001b. was the pool rate for the 1000 miles, 
but this rate soon broke, and both grain and pro- 
visions were taken at 8 cents, at which price the 
Vanderbilt lines took 55 per cent. of the rail ship- 
ments. This was equivalent to one-eleventh of a 
penny per long ton permile. It is these rates, says 
a New York paper, that are assimilating the prices 
of farming lands in England and Dakota. 








FIRE PREVENTION IN AMERICA. 

Tue recent fearful fire in Galveston turns the 
attention to the risk, which always hangs over 
American cities, of being swept by a conflagration 
which nothing can arrest. This is due partly to 
the enormous quantity of timber which is to be 
found in every building, and more particularly to 
unwise methods of constructions, in which the 
combustible material is made ten times more 
dangerous by the attempt to give it the air of 
substantiality which belongs to brick and stone. 
Beams, joints, and principals are sheathed on each 
side with planks or boards, leaving between them 
hollow spaces, which act as flues for a fire to travel 
along from bay to bay and story to story, while the 
water plays harmlessly on the outer side. Thus the 
entire structure becomes permeated with fire, urged 
by the roaring draught which rises between the 
outer and inner walls, and presently it falls, raising 
a flame’ which the wind carries scores of feet to 
other buildings. And thus the conflagration spreads, 
the fire leaping from block to block, or creeping 
insidiously along the hollow side walks, until a 
whole quarter is laid in ruins, No wonder the 
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rates of insurance reach a figure unheard of here. 
Three, four, five, and six per cent. per annum are 
charged on manufacturing premises, and even then 
the smaller insurance companies find it difficult to 
make a profit, while the traders groan under the 
burden. In the west, where capital is scarce, and 
money is made rapidly, such rates may be borne, but 
in the older States, where competition is fierce, 
they have been felt to be prohibitive, and years ago 
they gave rise to a system of factory mutual assur- 
ance, which is a splendid example of what can be 
effected by intelligent co-operation. The object of 
this system is not so much the payment of fire 
losses, although: that is an integral part of it, as the 
prevention of the occurrence of fire. Of course this 
end can never be entirely attained, but already 
things have reached the stage at which a serious 
fire is no longer an accident, but a blameworthy 
episode for which somebody can be brought to ac- 
count. To arrive at this the mutual companies 
have made a study of all the fires which have been 
brought under their notice, and from the lessons 
they have learned, they have formulated a series of 
demands, which must be met before a building is 
accepted. All hollow spaces, whether partly or 
entirely inclosed by timber, must be laid open or 
filled in solid, so that they can no longer be collect- 
ing places for dirt and rubbish, or avenues of fire. 
Iron doors and shutters are pronounced to be delu- 
sions which neither keep the fire in nor out, but 
exclude both firemen and water. In place of them, 
exposed windows and doorways are protected by 
wooden doors of two thicknesses of 1 in. pine or 
oak, nailed together and fully encased with tin, so 
that no oxygen can get entry to produce combustion 
of the timber. The chief means of extinguishing 
fires are buckets kept filled with water and disposed 
about the building in the most lavish abundance. 
When these are exhausted, there are the pumps to 
be called into use. There are usually two pumps and 
two separate sources of water supply, together with 
a ramification of mains and hydrants extending all 
through the buildings, and of a larger size than 
usual. Lastly, in places where stock is kept in 
a loose or dangerous condition, the automatic 
sprinkler is considered the most valuable auxiliary 
device, the best fire detector, the watchman 
who never sleeps, and the device the least 
likely to be out of order. The members of the 
Factory Mutuals have expended at least 200,0001. 
on these appliances during the last five years, and 
it is estimated they have saved half as much again 
from their protection. The oil is another point 
of great importance in the opinion of the insurance 
companies. The standard for all light bearings of 
cotton machinery, is a pure mineral oil which has a 
fire test of 300 deg. Fahr., and over, and which 
will not evaporate more than 5 per cent. in twelve 
hours at 140 deg. For larger bearings the heavier 
mineral oils are recommended, linseed and cotton 
seed vil being absolutely excluded. Eighty per cent. 
of the fires attributed to incendiaries are believed to 
be due to greasy waste carried away by rats and 
mice to eat or build into nests. The system of 
mutual insurance commenced with the cotton and 
woollen mills, but it has spread to the flour mills, 
the rubber and shoe manufacturers, the tanners, 
the horse railroads, the hotel keepers, and others. 
It is fifty years ago since it commenced in Rhode 
Island, and in 1885 the policies in the Factory 
Mutuals covered 26,000,000 dols. worth of pro- 
perty, the premiums amounting to 230,000 dols. 
The share of the losses and expenses in the twelve 
months, which was charged to the policies, was 
41,000 dols., and there was returned in dividends 
189,000 dols., making the cost of insurance less 
than one-sixth of 1 per cent. This is a magnificent 
record, and one which demonstrates that timber 
is not necessarily a dangerous material, if extra pre- 
cautions be taken to stop a fire at the onset. 








PHYSICAL SCIENCE AT THE INVEN- 
TIONS EXHIBITON.—No. III. 

THE ordinary mercurial thermometer has the 
fault that the zero point constantly rises, that is, 
if the instrument be immersed in melting ice some 
time after it has been made, it is found that the 
mercurial column does not contract to the line 
marked 32 of the Fahrenheit scale, but stands 
appreciably above it. This expansion goes on for 
two or three years, and sometimes the error exceeds 
one degree in magnitude. To remedy this defect, 


Mr. S. G. Denton, of 25a, Hatton Garden, E.C., 
has introduced a new method of manufacture, by 





which the thermometers are rendered unalterable, 
and may be used year after year without correction. 
To this end there is a bulb blown at the top of the 
tube to permit of the instrument being subjected 
to a higher temperature than that shown upon the 
scale. After the tube is sealed the whole is 
plunged into an oil bath heated to 150 deg. above 
the highest point which the thermometer is de- 
signed to indicate, and it is kept there for three 
weeks, after which time it is found that the scale 
may be engraved, with the certainty that it will re- 
main correct. A number of thermometers were 
shown which were manufactured in the spring of 
1881, and verified at Kew in the same year. They 
have since suffered no change, and the readings are 
the same as at first. The question naturally arjses as 
to whether the rising of the zero point is due to 
the contraction of the glass, or to the expansion of 
the mercury, and to settle the point Mr. Denton 
made a dozen thermometers from tubes which 
had previously been treated in the oil bath. 
Half these thermometers were again subjected to 
the high temperature after they were filled, and 
half were not, the result being that these latter 
followed the general rule, showing an alteration of 
zero in a little time. It was thus demonstrated 
that it is the mercury and not the glass which 
suffers the change. 

Mr. R. Galland-Mason, of Douglas, Isle of Man, 
showed two novel forms of spectacles, which, how- 
ever, were more of the nature of tuys than of scientific 
instruments. In the first there was a small silvered 
area at the outer edge of each glass, with the re- 
flective side turned towards the wearer. In this 
mirror many objects, quite out of the direct field of 
vision, are reflected, and thus the wearer of the 
spectacle is able not only to know what is passing 
before him, but also to keep a watchful eye behind 
him. The idea seems to have been conceived with 
a view to the requirements of schoolmasters. The 
other spectacles have microscopic transparencies 
fixed to them, and are intended for public speakers, 
who thus can provide themselves with the heads of 
their discourses in a convenient place for reference 
and where they cannot get mislaid. 

Messrs. R. and J. Beck, of 68, Cornhill, E.C., 
showed a large assortment of optical apparatus, the 
greater part of which, however, was not novel. 
They obtained a gold medal for a microscope, called 
‘*The Star,” upon which they have spent great 
pains, not so much in the production of an elaborate 
instrument, but of one which, while thoroughly 
suited to scientific research, can be sold at a 
moderate price. It is provided with one eyepiece 
and two object glasses, which give it a linear mag- 
nifying power varying from 60 to 300. The tube 
and stage are mounted upon acast-iron stand, upon 
which they can be swivelled to any required angle, 
maintaining at the same time great firmness. There 
is an iris diaphragm, of great ingenuity, by which the 
aperture can be contracted to any extent, the hole 
being kept perfectly circular. The entire instru- 
ment is thoroughly well made throughout, and is 
designed for the execution of real work, and not as 
a toy to pass an idle hour, or to contribute to the 
recreation of a social evening. It is fitted to re- 
ceive all the accessories for recording the results of 
research, such as sketching and measuring apparatus. 
The same firm also showed a highly finished micro- 
tome for cutting sections for microscopic investiga- 
tions. The object of the instrument is to allow an 
object to be examined through its entire mass, and 
the structure of each part of it to be followed stage 
by stage. To this end the object is cut into ex- 
ceedingly thin slices or shavings exactly parallel to 
each other, the thickness in some cases being no 
more than 3,'55 in. In the case of an object such as 
an abnormal growth which has been removed from 
the living body, the plane of section is chosen so that 
its chief characteristic is best brought into view, and 
it is then cut into slices. These when seen through 
the microscope, disclose the form and nature of the 
growth, just as the different views in an engineer's 
drawing, convey to his mind the exact configuration 
of the object represented, although no one taken 
singly shows the entire construction. There are 
three methods of presenting the object to the 
knife, according to its nature. The first and 
simplest is to clamp it in a holder; another is to 
freeze it by the ether spray on to a stand ; and the 
third to imbed it in paraffin wax ina mould. This 
latter has the advantage of permitting the cut sec- 
tions to be united in a ribbon. The mould is 
square in section, and by a slight pressure the 
shavings may be united edge to edge, and thus 








form a consecutive series of diagrams, through 
which the development of some feature, such as an 
organ of an embryo, can be traced for its entire 
length. The knife consists of a razor blade fixed 
in a swivelling holder, in which it can be turned to 
get the best angle for cutting, and be set to divide 
the object either by a straight cut like a plane, or 
with a long shearing stroke like a carving knife. 
The holder is mounted in a slide, which stands 
upon a screw moved by a ratchet wheel and pawl. 
By varying the number of teeth which the pawl 
can pass over, the rotation of screw is adjusted to 
the thickness desired. The cut sections are received 
on a travelling ribbon or apron. A very neat micro- 
scope lamp was also exhibited, in which the reser- 
voir, burner, and chimney, were affixed by a spring 
slip to a vertical rod with a heavy foot, and could 
be raised or lowered as desired. The chimney was 
separate from the burner, which could be turned 
round to bring either the edge or flat side into 
action, without disturbing the adjustment of the 
condenser. 

Another good show of optical instruments was 
made by Messrs. Pickard and Curry, of Great Port- 
land-street, W. These were, however, entirely 
for the use of ophthalmic surgeons, and were de- 
signed to aid in the determination of errors and 
defects of vision, such as measuring the angle of 
squint, and the like, and consequently the account 
of them would be of little interest to any but spe- 
cialists in this branch of science. Near to this 
came the stand of Mr. Charles Baker, of 243, High 
Holborn, W.C., long known as a maker of surgical 
and scientific apparatus. He did not, however, offer 
any novelties, but confined himself to the appli- 
ances which have already gained for themselves a 
good reputation in practical work. To engineers 
his cases of well-made drawing instruments, rules, 
and levels were the chief attraction, but they did 
not include any new types. 

Mr. J. J. Hicks, of 8, Hatton Garden, had a 
large assortment of thermometers, hydrometers, 
saccharometers and urinometers, together with 
many other apparatus of a scientific nature. Among 
these was one of McLeod’s sunshine recorders, in 
which the image of the sun, reflected from a silvered 
sphere, is photographed, all the time it is shining, 
én a piece of sensitive paper placed in a camera. 
The image moves in a curved path, and thus a line, 
more or less broken according to the weather, is 
produced. The apparatus consists of a small 
cylindrical camera, and a light glass sphere silvered 
inside, the ball being mounted in front of the lens, 
and in an extension of the axis of the cylinder. 
This axis, when the instrument is set up in posi- 
tion, is made to point directly to the pole star, that 
is, it lies in the meridian of the place, and is inclined 
at an angle equal tothe latitude. The sphere is ad- 
justed so that the distorted image of the sun which it 
reflects, is focussed on the ferro-prussiate paper as a 
short radial line. This adjustment requires to be re- 
newed from time to time, the intervals being 
shortest at the time of the equinoxes, when they 
are about a week inlength. The record is fixed by 
washing the paper in a stream of water, and the 
changes can be referred to the hours of the day by 
drawing radial lines 15 deg. apart on the diagram. 
Mr. Hicks also produces unalterable thermometers 
in the same way as that mentioned above, but he 
attributes the rising of the zero point to the con- 
traction of the glass, and not to an alteration of the 
mercury. A smaller exhibit, but one of great in- 
terest to engineers, was an improved gauge glass, 
which can be read with the greatest facility. It 
has two broad lines or bands of enamel running 
down it, separated by two narrow slips of clear 
glass. The level is viewed through the clear por- 
tion, which, however, appears of different widths 
above and below the water. The portion of the 
tube filled with liquid acts as a lens, and spreads 
the image of the clear strip of glass behind it, while 
the upper part of the tube is wanting in this effect. 
The result is that the level is marked by a break 
in the lines of enamel, and can be seen without 
difficulty even in a very ill-lighted stokehold. 

Mr. W. H. Stanley, of 5, Great Turnstile, High 
Holborn, W.C., an instrument maker whose name 
is probably better known to engineers than any 
others, brought forward very few novelties, although 
he made a fine display of his capital manufactures. 
A novel protractor, which he showed, was described 
by us some time ago (see page 163 ante), and need 
not be more than mentioned. Marks’s line divider 
is also a new instrument. It is designed to effect 
the division of a space on a drawing into any 
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desired number of equal parts, without the tedious 
process of going over it, time after time, with the 
dividers until the exact length is found by a system 
of trial and error. It consists of two links jointed 
together like the ordinary 2-ft. rule. One of these 
is divided into three scales, inches, half-inches, and 
quarter-inches, numbered consecutively, and the 
other is plain. Attached to the divided limb by an 
undercut groove is a plain straight-ruler, with a 
single index or zero line across its upper surface, 
and two needle points, by which it can be secured 
to the paper, on its lower side. Suppose it be de- 
sired to divide a space, bounded by two parallel 
lines, into (say) fifteen parts. The plain limb is 
applied to the one line, and the other limb is moved 
until the division numbered 15 cuts the other line. 
The plain rule attached to the limb is then moved 
in its slide until the zero mark corresponds with 
the division 15, and it is then secured by pressing 
the points into the paper. The engraved limb is 
then moved forward one division, and a line drawn 
along the plain limb, and. this is repeated fifteen 
times, the last line coinciding with the boundary. 
The instrument is designed to be used for setting 
out treads and risers of stairs, girders, brick spaces, 
cross-hatching, and the like. 

Another novel drawing instrument was shown 
by Miss F. H. Wood, of Elmwood, Bromley, 
Kent. This was a portable apparatus, which could 
be used to fulfil many different requirements. It 
consisted of four nickel-plated steel rules, three of 
which were divided into inches and quarters. Two 
of them clamped together at right angles form 
a T square, three of them together make a set 
square or protracter, which can be adjusted to any 
angle, one of the rules being slotted and divided 
into degrees. This is probably the most useful 
feature of the appliance, as a drawing-oflice seldom 
contains set squares cut to odd angles. One of the 
rules has a centre at one end by which it can be 
pivotted to the paper by a needle-point, and carries 
a sliding holder for a pen or pencil. This part 
performs the oftice of a beam compass, and being 
divided can be set to any radius without measure- 
ment. The whole packs into a very small space, 
and may be made to replace on an emergency the 
more elaborate and cumbersome appliances of the 
drawing-oftice. 








THE ELECTRIC LIGHT AT THE PARIS 
OPERA. 

AFTER many attempts, extending over the past 
ten years, to introduce the electric light success- 
fully at the Grand Opera, the work may be at last 
considered as complete, and in a few days electric 
lighting will become permanent in this magnificent 
building, to the almost immediate exclusion of gas, 
which will in a very short time be absolutely 
banished from all parts of the house. The inaugural 
celebration of this very extensive work will be held 
coincidently with a great artistic manifestation 
which is also awaited with impatience. This is the 
first performance at the Opera of the Cid by M. Mas- 
senet, and will take place at the end of this month, 
Amongst other preparations for what will be almost 
a public event in Paris, M. Baudry, the well- 
known French decorator, is employed in cleaning 
the splendid mural paintings from the accumulation 
of dirt that has obscured them for a long time past. 

The lighting of the Grand Opera is one of the 
most important items in the heavy and complex 
budget of the Administration. Of the expenses 
relative to the control and maintenance of the 
building, which exceed annually 40,000/., the gas 
bill figures for more than one-third of this amount, 
12,2007, and the result has always been unsatisfac- 
tory. The facade is very imperfectly illuminated, the 
entries are more or less obscure, and the great hall, 
despite the stifling heat developed by the combustion 
of the gas, has always been deficient in brightness. 
It is only on the staircase and the foyer that the illu- 
mination has been good. As to the great loggia, 
there has been no lighting to speak of. This 
serious drawback has naturally been a source of 
anxiety to M. Garnier for a long time past, and 
thanks to the small credits he has been able to 
obtain from time to time from the Adminstration 
des Beaux-Arts, he has been able to make several 
limited experiments in the direction of improved 
illumination. The first of these experiments took 
place in 1877. Six Jablochkoff candles were massed 
in two groupson two of the great candelabras outside 
and lighted up the fagade. The motor was a small 
Herrmann-Lachapelle engine working two Alliance 








machines. On the Ist of June, 1878, this lighting 
was supplemented by that of the Place, and the 
Avenue, de l’Opera. The whole installation com- 
prised 72 lamps, and they remained in use till the 
spring of 1882. On the 21st of November, 1879, a 
series of comparative trials were held in the main 
foyer, between gas, the Werdermann system, which 
had been newly brought out, and the Jablochkoff 
candle. The electric lights were shielded by globes 
obscured and tinted with yellow, in compliance 
with M. Garnier’s urgent request that the tone 
given by gas lighting should not be changed. 

The introduction of the incandescence lamp ap- 
peared, as regards'this question of colour, to promise 
absolute satisfaction. These made their first ap- 
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pearance at the Opera after the Soleil lamp, the 
tone of which was a sort of compromise between 
the crude glare of the voltaic arc, and the warm 
yellow of the gas jet. The Paris Electrical Exhi- 
bition of 1881, gave M. Garnier an opportunity of 
extending and generalising his experiments. On 
the 16th of October a brilliant féte was held at the 
Opera in honour of the members of the Electrical 
Congress, when the building was lighted by elec- 
tricity in the following manner : In the foyer there 
were twenty Soleil lamps, arranged so as to illumi- 
nate the paintings on the ceiling, and in the 
same part of the house the lustres and brackets 





were fitted with Edison lamps, the various small 
saloons being lighted with Maxim lamps. The 
Jablochkoff system was represented by twenty 
candles in the loggia ; the grand staircase and the 
vestibule were illuminated by thirty-five Brush 
lamps, the circular gallery by a central pendant 


with the Werdermann system, and the vreat 
mirrored gallery by Jaspar lamps. The great 


lustre in the auditorium held 500 Swan lamps, and 
in the cupola were a number of Jablochkoff candles, 
Of this display, there were only definitely main- 
tained, the Edison lamps used for the footlights 

and others in brackets in the main salon. It is 
this method which has been developed on a 
large scale, supplemented by a number of Jab- 
lochkoff candles and Pieper are lamps. Of these 
systems, the first two are so well known as to eal] 
for no reference here ; the third, however, is quite 
new and calls for a detailed description. In 
Fig. 1, annexed, where the details of the Pieper 
lamp are clearly shown, A is the terminal for attach- 
ing the positive conductor which leads the current 
through the frame of the lamp to the upper carbon 
holder B which is formed of a steel rod. The current 
passes across the are to the lower negative carbon 
C, through the electro-magnet D which is used to 
separate the carbons at the moment of lighting, and 
returns by the standard E to the terminal F of the 
negative wire. The whole of the mechanism is con- 
tained between the fixed brass plates G and H ; the 
action is based on the principle of a part of the 
current passing through a fine wire electro-magnet, 
and a brake shoe acting on the rod B which tends 
to fall by its own weight. The fine wire electro- 
magnet is shown at I, the points of attachment to 
the principal current being at J and K. The spring 
J presses against the rod B, and maintains a 
contact so long as the rod B does not fall below 
this point. When contact fails, the derived current 
ceases to flow, and the arc is extinguished at the 
moment when the clips of the holders are brought 
too close together on account of the consumption 
of the carbons. The contact K is regulated in a 
manner similar to that of ordinary electric bells ; Lis 
one of the two poles of the electro-magnet which 
attract a soft iron armature M pivotting round the 
fixed axis O. This armature is nearly balanced by 
the regulating springs T and U, but the latter has a 
constant tension a little greater than the other. If 
then the are widens, more current tends to flow 
through the derived circuit, and causes the contact N 
to fall. It is the oscillating movement of thearmature 
M which is utilised to cause the descent of the rod 
B. To effect this the armature is furnished with a 
special spring P, that carries two brake shoes R and 
S. When the armature M is attracted, the shoeS 
draws down the rod B, and when it is withdrawn by 
the spring U, the shoe R presses against the rod and 
stops the movement of the rod. Two types of these 
lamps are in use. The smaller one works with a 
current of 5 amperes and 43 volts at the terminals, 
and gives a light of about 450 candles. The larger 
pattern works with 8 or 9 ampéres, and 43 volts, 
and gives about 1000 candles. The first-named lamp 
uses carbons of a total length of 20 centimetres, 
and from 11 to 12 millimetres diameter. In the 
other, carbons 35 centimetres long and 14 to 15 
millimetres diameter, are employed ; the time of 
burning is between 8$ and 9 hours, They work 
equally well in derivation, or in tension on incan- 
descence lamp circuits with 110 volts, without any 
inconvenience. 

(To be continued.) 


NOTES. . 
THe MANUFACTURE OF MAGNESIUM, 

Tue problem of producing the semi-precious 
metals at a low price is now being very actively 
considered in France, and in this direction a small 
works for making magnesium has been established 
at Corbeil. The most suitable lamp for burning 
wire of this metal is now the subject of investigation. 


Srret-Coprer Etectric Conductors. 

Compound electric conductors, produced by 
electro-depositing copper upon iron or steel wire, 
have been in somewhat limited use for several years 
in the United States. Recently compound wires 
have been submitted to the public, in which the re- 
lation of the two metals is reversed, the copper 
being enveloped with steel. The process _of 
drawing such wire is said to be simple, being 
simply from a hollow ingot of steel filled with 
copper. A sample of No. 8 (.162 in.) compound 
wire contained 27 per cent. of copper, the total 
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HYDRAULIC RIVETTING MACHINE; FORTH BRIDGE. 


For Description, see Page 513. 
i J 


Fig. 7. 











Oo 



































































































































weight being 369 lb. to the mile. Tensile strength, 
1390 Ib. ; elongation, 5,5 per cent. ; twists, 19 in 
6 in. ; resistance, 6,7;°; ohms per mile. 


Tue LicHTING oF THE SUEZ CANAL. 

The experiments of the Suez Canal Company for 
lighting the canal by electricity have at least proved 
so successful that it is intended to permit vessels 
to pass the canal by night after the lst of January 
next. All kinds of vessels are, however, not to be 
permitted to pass, the privilege being reserved for 
war-ships and mail steamers carrying the requisite 
electric lights to navigate that portion of the 
channel between Port Said and the 54th kilometre. 
These vessels represent about 22 percent. of the 
whole traffic. This will constitute a great saving 
of time, and M. de Lesseps hopes that the trial will 
be so successful that he will be enabled in a short 
time to authorise all kinds of vessels to pass by 
night. Each vessel passing has to carry an electric 
light destined to light up the canal for 1200 metres, 
or about three-quarters of a mile ahead. 


PREDICTION OF TORNADOES. 

The Signal Service of the United States army have 
been making a special study of the meteorological 
phenomena attendant upon tornadoes, and have 
been enabled to predict their occurrence with a 
wonderful measure of accuracy. In 1884, 3228 
predictions were made and followed by 3201 torna- 
does. In June and July, 19 tornadoes were pre- 
dicted and 15 occurred. In every one of the 
instances during the year when tornadoes were ex- 
pected violent storms did occur, although, as stated 
above, they did not in every instance take the 
character of rotary wind storms, known as torna- 
does. The cumulation of observations upon this 
subject show that hurricanes are quite prevalent in 
certain districts, while others are practically exempt 
from such atmospheric disturbances, and one prac- 
tical result, showing the public confidence in the 
work, is indicated by the fact that prospective 
settlers are seeking from the department informa- 
tion upon this subject, in order to choose land 
where their buildings and crops will be least liable 
to such devastating storms. 


ELECTRICITY AT THE ExPpLosion oF FLoop Rock, 
New York Hargovr. 

Only 600 of the 13,700 cartridges used in this 
large explosion were exploded by electricity, the 
remainder being exploded by the concussion pro- 
duced by the ignition of these 600 cartridges. The 
electric fuzes were arranged in twenty-four circuits 
containing twenty-five fuzes each, and the elec- 
tricity was supplied by a bichromate of potash 
battery of 60 cells. The method of firing the charge 
was by connecting the terminals of these circuits in 
cups of mercury, and a bent wire hung over them 
by a string containing electric fuzes fired by means 
of a key from a battery on the shore, and connected 
to the fuze in question by a submarine cable. This 
closing of the key also operated the shutters of 
cameras which took instantaneous photographs of 
the explosion at intervals of one second. Thesame 
action of the key also sent a signal to several obser- 
vatories, so that the amount of the vibration of the 
earth’s surface and its rate might be noted. Asthe 
explosion was delayed some fifteen minutes, some 
observers had ceased waiting for the signal, while 
others kindly recorded seismographic vibrations of 
the earth’s surface at the appointed time, but some 
quarter of an hour previous to the actual occurrence 
of the explosion. At the observatory of Howard 
University, 220 miles north-east of New York, a 
tremor of the earth was observed which began 
24 minutes after the time of the explosion, and con- 
tinued for about 25 minutes. 


Exectric ILLUMINATION IN MILLs. 

The introduction of electric illumination into 
textile mills has been followed by some of the most 
favourable results, both in regard to the quantity 
and quality of the manufactured goods, and also 
the health of the operatives. The value of light in 
mills is not to be measured by its cost, but by its 
worth in contributing to the production of the 
mills. Within late years, mills have been con- 
structed with high rooms and broad high windows, 
in a manner which incurs additional expense for no 
other reason than to obtain a better distribution of 
sunlight. On some classes of figured cloths, it is 
considered that goods manufactured in summer 
stand higher in the market than those made during 
the svinter months, when the short days require 
more artificial light, when by reason of the less 





thorough illumination, a greater proportion of im- 








524 


ENGINEERING. 





[Nov. 27, 1885, 








perfect work is made. The introduction of the 
electric light in mills has been followed by numerous 
favourable results in regard to the principal matters 
involved in its consideration. The ability of con- 
centrating upon fine or coloured work, any desired 
amount of light of a quality capable of disclosing 
shades of colour, yields its result in the character of 
the work produced. The use of the electric light 
being unattended by any heating or vitiation of the 
air of a room has conduced in a material degree to 
improve the physical condition of mill operatives, 
and asa result of better health, they have been able 
to constitute a more perfect working organisation, 
whether consideration is given to the slight ailments 
that merely interfere with the power of continuous 
labour, or to greater difliculties sufticient to in- 
capacitate persons from work for days at a time. 


Cueap Sopium. 

The manufacture of cheap sodium by an electro- 
lytic process has been announced in France. An 
engineer of Lyon, M. Lossier, states that he will 
soon be in a position to sell sodium in large quanti- 
ties at a price of about 25 centimes per kilo., not 
much over one penny a pound. There would be no 
necessity for such an extremely low figure to be 
reached to insure a very large demand for the mate- 
rial. The process of M. Lossier consists, it appears, 
in decomposing, with an electric current, the 
chloride of sodium at a temperature of 900 deg. C., 
and it appears incredible that by any such process 
the price named is not absurdly low. In France, 
indeed, sea salt, which costs about 24 centimes the 
kilo. to obtain, is sold wholesale at 10 centimes the 
kilo., the duty being considerable. It appears that 
3 kilos. of salt are required to produce one kilo. of 
chloride of sodium. It follows that, at current 
prices, the sodium not extracted from the combina- 
tion is worth 30 centimes the kilo., to which must 
b2 added the cost of fuel for melting and heating 
the salt, the expense of producing the current, 
general expenses, profits, interest, and depreciation, 
which would be extremely high. The price of 
25 centimes appears therefore to be far too low, 
even if the salt be valued at the prime cost of pro- 
duction. It may be remarked that marine salt is at 
once one of the cheapest and mostabundant materials 
known in commerce. If we assume a moderate 
area and depth of that portion of the globe covered 
by the ocean, the quantity of salt that it contains is 
estimated at six times the volume of the Alps. 
Unlike coal, the supply of which is being gradually 
but surely exhausted, marine salt is absolutely in- 
exhaustible. It is therefore essentially a raw ma- 
terial of high value, for which many applications 
have yet to be discovered. 


Sea TEMPERATURES. 

The National Fish Culture Association proposes 
to start observations on the temperature of the sea 
at the Seven Stones, the Royal Sovereign, and the 
Outer Dowsing lightships. The association may or 
may not know, it does not seem to matter, that these 
are on the long list of the sea-temperature stations 
of the Meteorological Office. Other localities are to 
be visited from time to time by observers who will 
investigate the surface and bottom temperature of 
the sea, the density and transparency of the water, 
the temperature of the air, and numerous other un- 
necessary observations. The association may or 
may not know that myriads of these observations 
must be lying uselessly on the shelves of the 
Meteorological Office. Something must be done 
with the money supplied by the subscribers, but 
it does seem a misapplication of private funds to 
duplicate work being done by a Government 
department. ‘‘ Those stupendous collections of 
meteorological records which thus far have proved 
such utterly useless loads on office shelves,” as 
Proctor says, will be still further uselessly increased. 
The Scottish Meteorological Society also intends to 
investigate the temperature of the sea round Scot- 
land, chiefly with the view of constructing isother- 
mal maps of the sea for each month round the 
Scottish coasts, and no doubt furbish up old dis- 
coveries as new. The society seems quite oblivious 
to the fact that this work has been very thoroughly 
done in the Meteorological Atlas issued by the 
Meteorological Council. Cannot these societies 
apply their funds to more directly original and 
useful work ? Observations are not so much needed 
as discussions of those already made, but no 
encouragement is given in this direction. A writer 
of a small treatise on this very subject, upon asking 
a Fellow of the Royal Society what he should do to 
get it published, was advised to chuck it in the 





fire, as everything of the kind done by any one out- 
side the scientific coteries was tabooed, and the 
public only bought scientific text-books. 


MINING CoNFERENCE AT WARSAW. 

The mining proprietors of Poland have been 
holding a conference at Warsaw in response to an 
invitation from the Russian authorities. For some 
time past the iron and coal industries of the pro- 
vince have been in a very. flourishing condition 
owing to the large development of strategical rail- 
ways, the existence of the best network of maca- 
damised roads in the Russian Empire—constructed 
to put down the Polish revolt of 1864—and the 
influx of German and other foreign capitalists. One 
of the new comers—a Franco-Italian company that 
started operations a few years ago—now produces 
from its mines 300,000 tons of coala year. It is 
this development of the coal trade that so favourably 
affects the iron industry of West Russia. In the 
Ural Mountains and Middle Russia the iron trade 
has retrograded because the works depend on a de- 
creasing supply of charcoal and cannot compete in 
the market with the cheaper foreign coke-smelted 
iron. The Polish ironmasters have had the advan- 
tage of accessible coal, but none the less the supply 
of coke is not abundant enough and sufticiently 
cheap to meet their requirements, and the Warsaw 
conference passed a resolution that the Minister of 
Finance should be asked to rescind the duty on 
foreign coke during the whole of the period of 
twelve years the 15 copeck duty on manufactured 
iron is to prevail. A second resolution was also 
carried that the minister should be invited to givea 
premium of 10 copecks the pood, or 13s. the ton, 
for the first million poods of iron smelted by means 
of coke locally prepared. The remainder of the 
conference was occupied in discussing schemes for 
improving the railway system of Poland and lower- 
ing the freights. It is reported that the Govern- 
ment is disposed to act upon the recommendations 
of the conference with regard to the premium on 
coke-smelted iron. 


SLaG AS THE Basis OF CEMENT. 

Some time ago (January 23rd) we noticed a Port- 
land cement made from slag as one of its con- 
stituents, and we found a second at the late In- 
ventions Exhibition. This is made in Germany 
according to the process of Mr. L. Roth, and 
appears to be ofa superior quality. According toa 
report by Mr. H. Faija, it is a cement which attains 
great strength in a very short time, and appears to 
increase greatly in strength with age, and is further, 
a perfectly sound and safe cement to use. The 
average of five samples gave a tensile strength of 
561 lb. per briquette after three days, 706 lb. after 
seven days, and 855 lb. after twenty-eight days. 
Turning, for the sake of comparison, to the results 
laid by Mr. J. Grant before the Institution of Civil 
Engineers, we find that when one part of cement is 
mixed with three of sand, the best ordinary results 
do not exceed 200 per square inch with test 
pieces twenty-eight days’ old. Roth’s cement, 
tested under the same conditions by the German 
Government Inspector of Building Materials, gave 
an average result of 310 lb., showing an increase of, 
at least, 50 per cent. upon the above figures. By 
using a sieve of exceptional fineness (2580 meshes 
per inch) Mr. Grant raised the strength for cement 
from 158 1b. to 202 Ib. persquare inch. Nine experi- 
ments, in which the cement was sifted through 5806 
meshes to the inch, showed an average increase from 
143 Ib. to 1951b., while three experiments, in which 
the sand was sifted through 32,257 meshes per inch, 
showed an average increase from 150 |b. to 299 Ib., or 
about 100 per cent. Yet Roth’s cement surpasses 
the average thus obtained by the employment of 
exceptional means. It entails no special difficulties 
of manufacture, while the cost is relatively very 
small, for the materials exist in the greatest 
abundance in many parts of this country. The in- 
vention is represented in this country by Mr. 
Charles Stromeyer, of 10, Southampton-street, 
High Holborn, W.C. 


Tue Use or LiquerieD AND SoLIpIFIED 
Carson DIOXIDE. 

At a recent meeting of the German ‘‘ Verein zur 
Beférderung des Gewerbfleisses” some interesting 
details were given by one of the speakers as to the 
uses and the manufacture of liquefied carbon 
dioxide, which is becoming quite an extensive busi- 
ness. The idea of raising sunken vessels by means 
of carbon dioxide was spoken of, but it was stated 
that this notion had not been so far successfully 
carried out. It is well known that Krupp, at 





Essen, employs liquid carbon dioxide asa means of 
exercising great pressure on steel castings during 
solidification. Another use is that of removing the 
outer rings from condemned ordnance. Experi- 
ments were made at Essen by warming the entire 
gun, and then cooliug the inner tube intensely and 
rapidly by means of liquid carbon dioxide. Com- 
plete success was obtained, the inner tube con- 
tracting so much that the outer rings could be 
easily removed. It was mainly owing to the im- 
provements in the method of manufacturing the 
liquid dioxide which were worked out at Essen, 
that its systematic supply on a commercial scale has 
been developed, first by the firm of Kuhnheim and 
Co., of Berlin, and later by a company which has 
taken up their business. It is being largely used 
in the preparation of sodu-water, &c., and for press- 
ing beer from the casks in the cellars to the taps 
where it is sold. At present the company are 
delivering eighty bottles per day of liquid dioxide, 
each bottle containing 8 kilogrammes, and costing 
16s. This daily manufacture is equivalent to 
320,000 litres of gas. The bottles are of wrought 
iron, and are tested to 250 atmospheres pressure. 
Solid carbon dioxide is made by allowing liquid 
dioxide in a container to become gaseous and rush 
out through an outlet over which a porous bag is 
secured. A large portion of the gas escapes as such 
through the sides of the bag, but so much heat is 
absorbed that another portion solidifies, and is 
caught in the bag like snow. This can be made, by 
pressure, into a substance like chalk. 


FRENCH MErALiurGICcAL INpUsTRY. 

Some interesting official returns have just 
appeared in illustration of the progress of metal- 
lurgical industry in France in 1883. It appears 
that the consumption of iron minerals by the French 
works in 1883 was 4,794,600 tons, of which 
3,193,600 tons, or 67 per cent., were French 
minerals, 308,300 tons, or 6 per cent., Algerian 
minerals, and 1,292,900 tons, or 27 per cent., 
foreign minerals. The production effected by the 
French blast furnaces in 1883 was 2,069,000 tons, 
of which 1,550,000 tons were refining coke-made 
pig, and 352,000 tons casting coke-made pig. The 
number of blast furnaces in existence in 1883 was 
197, of which 143 were worked with coke, 38 with 
charcoal, and 16 with both combustibles. The 
principal French metallurgical department is the 
Meurthe-et-Moselle, which in 1883 had 42 blast 
furnaces, with a productive capacity of 783,066 
tons. The Nord came second with 14 blast fur- 
naces, and a productive capacity of 254,264 tons. 
The average annual production of each coke-worked 
blast furnace, which stood in 1882 at 13,100 tons, 
rose in 1883 to 13,900 tons. The number of blast 
furnaces in the Meurthe-et-Moselle increased from 
29 in 1873 to 42 in 1882; in the Nord, from 11 in 
1875 to 14 in 1882; and in the Gard, from 5 in 
1873 to 10 in 1883. On the other hand, the num- 
ber of furnaces in the Sadne-et-Loire declined from 
10 in 1873 to 7 in 1883. The output of pig in- 
creased in the Meurthe-et-Moselle from 265,146 
tons in 1873 to 783,066 tons in 1883. in the Nord 
from 112,319 tons in 1873 to 254,264 tons in 1883, 
in the Sadne-et-Loire from 138,965 tons in 1873 to 
160,462 tons in 1883, and in the Gard from 58,361 
tons in 1873 to 134,431 tons in 1883. If follows 
that the average production of each furnace in- 
creased in the Meurthe-et-Moselle from 9143 tons 
in 1873 to 18,644 tons in 1883, in the Nord from 
10,211 tons in 1873 to 18,162 tons in 1883, in the 
Sadne-et-Loire from 13,897 tons in 1873 to 22,925 
tons in 1883, and in the Gard from 11,672 tons in 
1873 to 13,443 tons in 1883. The great increase in 
the average production of each furnace will not 
escape attention ; it has been obtained by increas- 
ing the capacity of the furnaces, and also by raising 
the temperature of the blast. The consumption of 
fuel by the French blast furnaces in 1873 was as 
follows : Coke, 2,513,000 tons ; coal, 40,000 tons ; 
charcoal, 66,000 tons ; total, 2,619,000 tons. 


THE Bower-Barrr Process FoR PROTECTING 
Tron. 

The Bower-Barff process for protecting iron from 
rust, by covering it with a skin of magnetic oxide 
of iron, appears to be steadily gaining in favour in 
Germany. It is not infrequently mentioned in 
German technical journals, and always with 
approval. Recently at a meeting of a branch of the 
German Engineers’ Society, at Hanover, a paper 
was read by one of the members, in which he very 
strongly recommended the process to engineers and 
architects. Speaking of the fine blue-grey colour 











Nov. 27, 1885.] 


ENGINEERING. 


525 _ 








of the coating formed, he said that this was always 
the more beautiful the cleaner the surface of the 
articles operated upon. The coating adheres very 
strongly to the metal, but still not so strongly as to 
allow of working iron so coated beyond a very 
limited extent. Thus wire cannot be bent without 
cracking off the oxide formed on it. Therefore all 
articles to be protected should be finished before the 
oxidation takes place.. As regards the strength of 
iron treated by the process, the results of experi- 
ments go to prove that wrought iron does not in 
any way suffer by the oxidation, and that cast 
iron gains in strength, inasmuch as the outer 
surface is to a considerable extent changed, and 
made like malleable cast iron, gaining in toughness. 
There is a gain in weight of about one-half of one 
per cent., owing to the oxidation, and a scarcely 
perceptible increase of volume. The protection is 
very perfect, as has been proved by burying test 
pieces for one year in the ground in very damp and 
unfavourable places. The coating is liable to have 
its appearance injured by handling, and for objects 
where this is a matter of importance, it is better to 
brush the surface over with grease or wax, which 
is absorbed into the oxide and remains in it, per- 
manently protecting it. Another property of 
objects coated with the oxide, is specially pointed 
out as of great value for some purposes, especially 
for objects of art. The oxide coat easily takes 
enamelling, silvering, gilding or platinising. The 
enamel, or the solution, can be put on direct upon 
the oxide, and then after firing adheres _per- 
fectly and has not the tendency to crack off, as in 
the case of its application to the bare iron. Then 
a coating of bronze or other metal can be given to 
objects in the simplest manner by brushing them 
over with a brush made of the metal in question. 
So much of the metal penetrates the oxide coating 
that the result is perfectly permanent. 


THE TRANSPORT OF PETROLEUM IN BULK. 


The first shipload of petroleum which ever crossed 
the Atlantic in bulk, has lately been discharged in 
the Regent Canal Basin, Stepney. It came over in a 
sailing vessel, the Crusader, which, under the com- 
mand of Captain C. H. Scott, left New York on 
September 24, and entered the River Thames on 
October 27, after a voyage which had been lengthened 
by unfavourable winds. The cargo amounted to 
177,000 gallons (English), and was contained in 
forty-five cylindrical tanks, about 6 ft. in diameter, 
stowed away horizontally in the holds and lower 
decks. It was taken on board at New York from 
tank barges, which were filled at the refinery and 
floated alongside of the ship. From the barge it 
was raised by a pump to a house on the ship’s deck, 
and distributed thence by a system of mains in 
communication with each of the tanks. All these 
mains end in the deck-house, and each is provided 
with valves by which it can be connected at will to 
the pump. When the tanks were filled they were put 
in communication with an auxiliary vertical tank 
situated on deck, and fitted with a long gauge glass, 
which showed the position of the oil within it. So 
long as the fluid could be seen in this glass it was 
evident that the tanks below were quite full of oil, 
and that their contents could not respond to the 
motion of the ship. To provide against leakage, and 
the variations of volume due to alterations of tem- 
perature, seven other tanks were provided, three 
full and four empty, the idea being that should 
the gauge tank run empty, its contents could 
be renewed from the store, while should it over- 
flow, the empty tanks would serve as a receptacle 
for the surplus. The former contingency would 
suggest itself to any one, as paraffin is notorious for 
its ability to find its way through joints which are 
apparently tight, but the latter might easily be 
passed over unnoticed. But the arrangement of 
tanks and expansion chamber just noticed con- 
stitute a gigantic thermometer, and a small differ- 
ence of temperature shows a very considerable 
variation in the deck tank, and might very easily 
cause it to overflow. The vessel, which is owned by 
Mr. L. V. Sone, who is also the patentee of the 
system, discharged her cargo into tank barges, which 
were floated up the Regent’s Canal and pumped 
into reservoirs. Great expectations are entertained 
that this system of transport will help the Ameri- 
cans to face the anticipated competition of the 
Russian petroleum. When a pipe line is laid from 


Batoum to Baku we shall certainly see oil steamers 
plying from the Black Sea to Western Europe, and 
there will be a struggle as to whom the market shall 
eyentually belong. 


If the Americans are to hold 





their present monopoly they will need to learn from 
their enemies, and build vessels specially for the 
trade. The Crusader is only an experiment. The 
hull of the vessel is untouched, and if her fittings 
were removed she would be ready for any other 
trade, and it is only fair to presume that a vessel 
specially built for the purpose would give even more 
economical results than she does. The cargo was 
consigned to Mr. F. Conlin, of 34, Great St. Helens, 

oe 

GASOLENE VAPOUR FOR FoRGEs. 

Gasolene vapour generated by passing a current 
of air through naphtha is extensively used in the 
United States for isolated gas plants, for dwellings 
at a distance from town or city gas works. The 
light from such a plant is very pleasing, and under 
intelligent care can be made reasonably safe, and 
notwithstanding the frown of the underwriter it is 
in some instances used for the illumination of mills, 
although some of the American factory mutual 
insurance companies inscribe lighting by gasolene 
vapour in their index erpurgatorious and refuse to 
write on property so illuminated The vapour is 
not so strongly odorous as gas made from the dis- 
tillation of coal, but the chief danger is due to its 
greater specific gravity than air and consequent sub- 
sidence into cellars and depressions, such as the pits 
of turbine waterwheels, where it has been ignited 
by lights used to guide those engaged in repairs. 
The reservoir of vapour is placed at some distance 
outside of any building, and below the surface of 
the ‘ground. Thence it passes into a series of 
small chambers filled with fibrous material, and 
air blown through these chambers becomes satu- 
rated with the vapour, passes into pipes, and 
is burned the same as any illuminating gas. 
The air is forced by a positive blower partially sub- 
merged in water, and turned as the gas is con- 
sumed by means of a heavy weight, which is wound 
up from time to time as necessary. The number 
of such gas machines in use may be estimated from 
the fact that one gas machine concern in the United 
States sends 50,000 barrels of gasolene annually to 
customers using their machines. This gas is in a 
few instances used for heating small metal works, 
as the manufacture of jewellery and spectacles, but 
it has been recently used at the United States 
Arsenal at Springfield, for the larger forgings re- 
quired in the manufacture of rifles. The results 
have been of a most favourable nature, the gasolene 
is delivered to the works at one-third the cost of 
the coal hitherto used, but the saving in labour 
of attendance, uniformity of heating, and matters of 
general convenience, reduce the expense to about 
half that of coal. The dies in the drop forges do 
not scale, and last much longer than heretofore, 
while the room is clear from dust and smoke. The 
change was carried out by Colonel Buftington, the 
commandant of the Arsenal, and suggested itself to 
him during a visit to the iron districts of Western 
Pennsylvania, where he had an opportunity of in- 
specting the advantages resulting from the use of 
natural gas in the manufacture of wrought iron and 
steel. 





LOCOMOTIVE CRANK AXLES. 
To THE EpiToR OF ENGINEERING. 

S1r,—Seeing that no one else takes up the above sub- 
ject in reply to your esteemed correspondent, Mr. Stret- 
ton, whose letter appeared in your issue of October 2, I 
beg to do so. ‘ ‘ 

Accepting the interesting figures given by him, I ob- 
serve on the face of it there appears a steady rise—since 
1881—of the mileage made by the whole of the failing 
axles (with the exception of steel ones in 1884) which is no 
doubt due to improved manufacture. 

The figures, however, set in comparison thus appear to 
me to prove nothing. One of the factors is missing, viz., 
the number of iron and steel axles running in each 2 
ticular year. If this were known a comparison could be 
made with the figures given, and the result would most 
probably be a decreasing ratio of failures, and this per- 
centage would perhaps be the best data upon which to 
base the relative merits of iron and steel. 

The average lifetime of iron and steel axles, as shown by 
your correspondent, tells against steel, and I think this 
ought not to be so, for whilst iron was as well manipulated 
say ten years ago as it is to-day, we must admit there 
has been great progress in the quality of steel ingots. 
The question then arises, Why are not steel crankshafts 
equally superior in proportion ? 

This shows that it is not so much the material as the 
manufacture that is at fault. Ithink it is an acknow- 
ledged fact that if an ingot be tested for tensile strength, 
then put through the process of a thoroughly sound ham- 
mering so as to penetrate the heart of it, and then again 
tested, it will be found to withstand an increased strain of 
say 200 per cent. 

ow as many forges undertake to do work far beyond 
their powers in regard to size, the result is that a very 








heavy proportion of the blooms and forgings produced 
are but slightly hammered on the skin ; the vibration of 
the hammering does not penetrate to the centre, the heart 
of the forging therefore remains unaffected. 

Some people, it would appear ignore this improvement 
by hammering. I have heard of one firm casting cranks 
in the desired form and giving them no hammering at all. 
The difficulties are immense in the way of dealing with 
heavy ingots, and producing therefrom slabs for solid 
block cranks ; in comparison therewith I put the ease with 
which a straight shaft can be produced from an ingot of 
equal weight by the same hammer, the blows of which 
will thoroughly penetrate the mass long before the opera- 
tion of drawing out is completed ; this is owing to the form 
of it, and will show in part the reason why a bent 
crank has so much better chance of being a sound 
and reliable forging; besides, every forgeman knows 
the much greater benefit to the forging from the ham- 
mering of a square bar equally on two sides at a right 
angle, and the hammering of a slab on two opposite sides 
only, even if the vibration of the blows do penetrate the 
—_ of it, which is frequently not the case with a large 
slab, 

I take it that the relative merits of iron and steel 
are not yet to be ascertained; it is premature owing to 
data and the present average state of the manufacture. 
Isolated instances where the quality of the manufacture 
is known I believe to be the best guides. I am not parti- 
cularly sanguine that steel is going to beat iron in the 
end ; there are valid reasons to be urged on both sides. Of 
one thing I am certain, there is plenty of room for im- 
provement in both. Yours respectfully, 

Gro. Brown. 

6, Angers Terrace, Grantham, November 21, 1885. 








BOILER INSURANCE. 
To THE Ep:Tor oF ENGINEERING. 

Srr,—It would be presumptuous on my part to step into 
the controversy between you and Mr. M. | rosie Pe but I 
presume your desire is to obtain a thorough knowledge of 
**boiler insurance,” as at present conducted by the 
various companies and associations, with a view to attain 
the most efficient inspection combined with insurance. 
Without troubling you with details of “‘ system of inspec- 
tion,” I will contribute my quota towards the ‘‘ procedure 
of insurance” by giving an instance of boilers proposed 
for insurance with the Yorkshire Boiler Insurance and 
Steam Users’ Company. 

In April, 1885, the owner of five boifers proposed to 
insure them. I ascertained from him that they had been 
insured with another company up to a recent date, but 
had not been thoroughly examined during the preceding 
twelve months. I at once explained that we do not issue 
a policy until we are assured by a thorough examination 
that they are fit for required working pressure ; to cover 
the owner against pecuniary loss, we immediately issued a 
protection note, receiving a deposit on premium as consi- 
deration. This protection note intimates that the com- 
pany is liable for £ for damage to boilers, property, and 
life, caused by explosion, or by collapse of flues, until the 
company decides to accept or decline the risk. If ac- 
ceptable then a policy will be issued. 

I then arranged a day in May, on which one boiler 
should receive a thorough examination. This was done, 
and a report forwarded to owner intimating that the flues 
were too weak for the required working pressure, and 
advising him to put in cross tubes. The client at first re- 
fused to do this, or to credit our statement that flues were 
weak, but after much writing and more talking, our advice 
was followed. The flues were so strengthened, and a few 
other defects attended to. Then we issued a simple cer- 
tificate setting forth that No. 1 boiler had been tho- 
roughly examined on a certain date, and that it was fit 
for b. working pressure, 

In July we examined a second, with just the same 
results, and attended to similarly, and a certificate was 
issued for No. 2. 

In August a third was examined, and reported satis- 
factory, a certificate being at once issued for No. 3. 

In August a fourth examined, and found to be in 
similar condition to Nos. 1 and 2; attended to as before, 
and certificate issued for No. 4. 

In September a fifth was examined, with the same 
results as 1, 2, and 4, except that, not being required for 
engine purposes at present, the strengthening of flues was 
deferred, and the owner agreed to work it at consider- 
= lower pressure for heating purposes. Certificate for 
In October a policy was forwarded, insuring the boilers 
up to Midsummer, 1886. 

We shall examine all the boilers externally about three 
times = to Midsummer, and on every report will be 
found the date of the last thorough examination, and 
under that date is printed, in large type, a notification 
that all boilers should receive at least one thorough ex- 
amination every twelve months. Now in this instance 
we shall, in all probability, renew the insurance next 
June without having thoroughly examined more than one 
boiler during 1886, 2.c., a second thorough; and suppose 
the owner, through negligence or any other cause, should 
not arrange for the others receiving thoroughs during the 
continuance of policy from Midsummer, 1886, to June, 
1887, the company will pointedly refuse to renew in 1887 
until they have received thoroughs—in fact, will treat it 
as in April, 1885. 

This, Sir, is an example of our system of insurance. If 
it will assist you and your readers to attain the required 
object, well and good. My opinion is that (with certain 
modifications in the terms of guarantee) the ‘“‘ Steam 
Users’ Association of Manchester,” with its inspection 
fee of 1/. 11s. 6d. per boiler, and its guarantee of 1000/., 
for twelve months from date of the thorough examination, 
is better than any of the insurance systems of the joint 
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stock companies, and I think that every large centre of 
manufacture ought to have its own Steam Users’ Associa- 
tion, working upon the same lines as the one at Man- 
chester. 

Sir, en passant, I had an intention of making some re- 
marks on the postscript of Mr. M. Longridge’s letter, but 
am afraid of trespassing too much on your time and space, 
and, indeed, the postscript scarcely needs any comment— 
it speaks for itself: Boiler examined April, 1881, in- 
sured from December, 1882, to November, 1883, by 
another company ; re-insured by first company in Novem- 
ber, 1883, and renewed in December, 1884; exploded in 
October, 1885; never received a thorough examination 
from April, 1881, by either of the companies insuring. 

Yours respectfully, 
RocER SMITH, 
Agent to Yorkshire Boiler Insurance and Steam 
Users’ Company, Limited. 
Bradford, November 23, 1885. 








THE BOILER EXPLOSIONS ACT. 
To THE EpiTor oF ENGINEERING. 

Sir,—This Act has been in operation for over three 
years, and we should now be able to form some idea of its 
value in preventing accidents. One thing seems to me 
certain, that explosions among boilers under the care of 
insurance companies have increased since the Act was 
passed, This is not to be wondered at, seeing the war of 
rates that is going on among the companies. I am told 
one company professes to inspect and to insure 500/. on 
each of a large number of boilers for a premium of 10s. 6d. 
per annum per boiler. At one time companies used to 
make a pretence of examining a boiler—externally, at all 
events—before accepting the insurance, but now all re- 
gard for decency seems to be gone. Agents, I believe, 
take the premiums and accept the risk at once. Follow- 
ing the marine practice in insuring unclassed ships, the 
business has degenerated into sheer gambling, in which 
human life is risked. The explosions that occur tell us 
something of what is going on, but a Royal Commission 
would, I am sure, disclose an extraordinary state of 
things. It is high time the Government stepped in, or 
the action of these companies will neutralise all the good 
done by the new law. When an accident occurs to an 
insured boiler from want of inspection, the owner and the 
company each struggle to show that the other is to blame. 
Both profess, after the accident, their great anxiety for 
the safety of the boiler and their earnest desire to have 
it properly examined, while all the evidence goes to show 
they are both shams. But the jury are puzzled, and find 
themselves unable to fix responsibility on any one. One 
thing is plain as daylight : boilers cannot be inspected at 
10s. 6d. each per annum, let alone taking risks of 500/. 
In such a case, if a fatal accident occurred, and I were a 
juryman, I should have small sympathy with either party. 

I am, yours truly, 


Manchester, November 11, 1885, OBSERVER. | 








COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Sir,—I am greatly obliged to your correspondent 
** Argus” for having in your last issue replied to my in- 
quiries as to his views on the compounding of locomotives. 
I now find that he is a believer in compounding such 
engines, and that he prefers what he calls the Worsdell— 
but which I consider should be more justly called the 
Mallet—system, to that introduced by Mr. Webb. As 
to the first point, ‘‘ Argus” and I are in agreement; but 
as to the second we differ, and I must state plainly that 
** Argus’s” somewhat lengthy explanation of his pre- 
ferences for the Mallet system do not in the least induce 
me to alter my views. 

Before speaking further on this question, however, I 
shall be glad, with your permission, to say a few words 
respecting ‘‘ Argus’s” comments on my suggestion as to 
the compounding of a “* Precedent” for experimental pur- 
poses. I think that it must have been quite plain that 
in my former letter I advocated this compounding of one 
of the London and North-Western engines of the ‘ Pre- 
cedent” class for a special purpose, and not at all with 
the view of creating a new type of engine, and this being 
80, it is evident that any objections founded on questions 
of cost fall at once to the ground. When a compounded 
** Precedent” has been tested, and its economical value 
(or otherwse) proved, it would be time enough to raise the 
question of cost. My object in making the suggestion 
was to secure a compound locomotive which could be em- 
ployed without experiencing difficulties at starting, and 
the performances of which could be fairly compared with 
those of a well-known type of non-compound engine. 

So much for my suggestion, as a suggestion for an expe- 
rimental engine, but I am prepared to show that on other 
grounds ‘‘ Argus’s” criticisms of the compounded “ Pre- 
cedent” are not justifiable. First ‘‘ Argus” says that the 
alteration would necessitate shifting the leading wheels 
and giving the engine a longer wheel base, thus rendering 
a radial axle box desirable, &c. This isa mistake; the 
outside cranks of the ‘‘ Precedent” class have 10 in. throw 
and there is plenty of room to get in outside cylinders of 
20 in. stroke without shifting the leading wheels. If 
necessary these cylinders could be inclined a little to the 
horizontal, but I do not think that even this would be 
required. Insome respects, however, the inclining of the 
outside cylinders would be an advantage inasmuch as it 
would facilitate the transverse staying which would be 
required between them. 

Next as to the size of cylinders. I should advise making 
the outside cylinders 144 in. in diameter, which (allowing 
for the difference in stroke) would give them a capacity of 
alittle over 60 per cent. of the low-pressure cylinders. 
This proportion would give ample starting power, and 
when the engine was running at those points of cut-off at 











which it would have to do the major part of its work, the 
total range of temperature of the steam would—roughly 
speaking—be divided fairly between the two sets of cy- 
linders. 

As to ‘Argus’s” remark that my proposal means 
coming ‘‘ back from one cylinder with 13} in, journals to 
two cylinders and 94 in. ones,” surely he must have for- 
gotten the effect of the pistons of the two cylinders acting 
on two cranks at right angles. Ifhe takes this into ac- 
count and works out the resulting pressures on the 
journals, he will find that the bearings oh in. long will com- 
pare well with the 134 in. journals subjected to the strains 
due to a large single piston, ‘‘ Argus’s” remarks as to 
increased surface of bearings and axle-boxes being un- 
necessary, are sufficiently contradicted by his own state- 
ment respecting the repairs required by the ‘‘ Precedent ” 
class. Moreover, I think that no locomotive superin- 
tendents will deny that ‘‘all you can get” is the proper 
amount of surface to give to these parts. 

As to coupling rods, ‘‘ Argus” appears to think that the 
cost and maintenance of the rods themselves is all that is 
got rid of by their abolition. This of course is not so. 
The great points are to obtain a freer running engine and 
to save wear of tyres. When a pair of single drivers is 
re-turned, the size when finished is governed by the tyre 
which is worst worn ; when aset of coupled wheels are re- 
turned the whole four (or six, as the case may be) have to 
be finished to size of the most worn tyre of the set. At 
Crewe I believe that very special care is taken to sort the 
tyres for coupled engines out in sets, according to the 
chemical composition of the steel and consequent pro- 
bable hardness, but even with this care unequal wear will 
occur, and consequent waste in re-turning. 

‘“* Argus” says that I shall no doubt agree with him that 
the wheels of a locomotive always slip a little when 
running; I cannot, however, do anything of the kind. 
The very careful experiments on this point made both in 
France and America—and the results of which have been 
published in your columns—prove most decisively that 
such slipping is quite imaginary. I may add that experi- 
ments which I myself made some twenty-five years ago on 
an express engine with single drivers gave the same 
results. 

As for M. Petiet’s four-cylinder locomotives tried some 
twenty years ago on the Northern Railway of France, I 
knew them well; and I may say that their failure was 
due to causes which would not exist in the case of a four- 
cylinder compound locomotive designed on Mr. Webb's 
system. 

Mr. Ziese’s letter, published in your issue of the 13th 
inst., is of great interest, and judging from what he says 
the compound locomotive question must have been dealt 
with by Mr. Schichau with great care. I am sure that 
many of your readers besides myself would be glad to see 
one of Mr. Schichau’s latest types of compound locomotive 
illustrated in ENGINEERING. 

In conclusion I may say that I think it is much to be 
regretted that Mr. Webb has so far held aloof from the 
correspondence which has taken place in your journal on 
this compound engine question. I feel sure that a letter 
from Mr. Webb himself, or from some authoritative 
member of his staff, could throw a very different light on 
certain allegations of failures which ‘* Argus” and others 
have made—allegations the correctness of which must be 
eventually generally assumed in the absence of any official 
contradiction or explanation. 

I am yours truly, 


Glasgow, November 23, 1885. INQUIRER. 





To THE EpiTor OF ENGINEERING. 

S1r,— Writing to you under date 5th November, Messrs. 
Tait and Carlton said that I was totally incorrect in 
alleging that the G.E.R. compound engines were taken 
off the St. Pancras working because they had difficulties 
in climbing one of the banks. And in proof of this they 
said, that if I would go to St. Pancras I should find these 
engines were working there. Now my letter was dated 
October 23, at which date I am almost certain that the 
compounds were not running into St. Pancras. Indeed, 
it is only about a week after I had called attention to 
them, at the beginning of November, that the compounds 
were replaced on the St. Pancras working, and it is not 
till November 5 that your correspondents write to contra- 
dict me. I understand that on two or perhaps three 
occasions these engines stuck between Tottenham and St. 
Pancras, that they were then removed, that they re- 
mained so removed for at least two months, and that 
they were not brought back again till a week after my 
letter, and then a day or two after this occurred, your 
correspondents wrote the letter I now refer to. I do not 
think these facts can be disputed, but if they can, I hope 
Messrs. Taite and Carlton will correct me, as it is not my 
wish in the slightest to ‘‘injure the reputation” of Mr. 
Worsdell’s engines, and especially by statements not 
strictly and undoubtedly accurate. 

In my letter of October 23, ‘‘ only 6 1b. per mile” should 
have read ‘‘ only 0.6 lb. per mile.” 

Yours obediently, 


ake 


SEWAGE PURIFICATION AT GUILDFORD. 
To THE Eprror or ENGINEERING. 

Srr,—On September 6 last I brought before the cor- 
porate authorities of this town the subject of my recently 
patented process for the disinfection and purification of 
sewage, and explained the manner in which recom- 
mended its application to the sewers and cesspits of Guild- 
ford. The mayor and the borough surveyor, Mr. Henry 
Peak, were then appointed as a sub-committee, to arrange 
with me for the practical application of the process, so 
far as to obtain proof of its efficacy or the reverse. 

Samples of the sewage and of the water of the River 
Wey, which runs through Guildford, and falls into the 
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Thames above the intake of the London water companies 
were taken in the first instance. Some of these samples 
were kept for reference, and others were analysed by Mr 
G, M. Taylor, C.E. and F.C.S., of 27, Great George. 
street, Westminster. The outflow of one sewer into the 
— was found to contain 797 grains of impurities per 
on, 
’ By November 18 a small iron tank, which had been 
constructed according to the specification of Mr. Conder’s 
patent, was fixed near the junction of two sewers, at 200 
ards above the outfall of the united efflux into the river, 
The sewers in question carried down the fecal refuse of 
from 180 to 200 persons, besides the refuse and waste 
water of the large and important brewery of Messrs, 
Lascelles and Tickner. The tank was fed by a supply of 
water from the water works of the Corporation. “At 
2.40 p.m. on the 18th, the tank was charged with 5 lb. 207, 
of disinfecting material, 5lb. of which consisted of sul- 
phate of iron. The water was run through the tank at 
the rate of 15 gallons per hour, dissolving and carrying 
with it 25 grains of sulphate of iron per minute. 

The sample of the outflow taken at 8 a.m. on the 18th 
was so thick and foul that it was anticipated that a con- 
siderable time would elapse before any appreciable effect 
was produced by the treatment. It was then only by 
way of precaution that a sample of the efflux was taken 
at 5.45 p.m., or about three hours after the commence- 
ment of the process. This sample, however, proved to be 
not only perfectly sweet, but absolutely clear, sweeping 
with it a deposit of fine sinter, such as had been obtained 
previously in the laboratory experiments. The flow of the 
sewer varied considerably from time to time in volume, 
but whether it were large or small the eflluent remained 
clean and sweet, and the smell at the mouth of the river, 
which had been very offensive, was entirely gone. 

The process was continued at the same rate of supply, 
and with the same results, until the close of the week, 
when it was stopped to allow of an arrangement being 
made for the more ready and convenient inspection of the 
mouth of the sewer. The original foul effluent reappeared 
as soon as the admission of the iron ceased. 

The main dangers and difficulties that arise as to the 
disposal of urban sewage are : 

1. The sewer gas and other offensive exhalations, 
which are the causes of typhus fever, typhoid fever, and 
diphtheria, 

2. The infusorial forms of life, and the germs which 
develop in the water, and which are the means of spread 
ing cholera and other diseases. 

3. The putrescible matter contained in the effluent, 
whether raw or treated. 

4. The putrescible matter contained in the precipitate. 

5. The bulk of precipitate formed, which contains (1) 
the matter thrown down from the sewage ; (2) the matter 
added as precipitant ; and (3) the water, amounting to 
from 50 to 83 per cent., entangled with the precipitate in 
the form of sludge. 

By the various processes now in use : 

1. The sewer gas is only excluded from the house by 
the water valve, which is useless against a high pressure 
of gas. Where ventilating outlets are added to the sewers, 
the sewer gas is discharged into the air, which it pollutes, 
and that generally about the level of the sleeping apart- 
ments. 

2. Is not in any way regarded. 

3. Is left to the chances of oxidisation by running 
waters. 

4, Is stored up and frequently putrefies. 

5. Is offensive, costly, and unmanageable. 

sy my process ; 

1. Is destroyed absolutely in the nascent state. 

2. Are absolutely destroyed. 

3. Is resolved in gaseous elements. 

4, The same. 

5. The bulk of the precipitate is less than that of the 
matter suspended in the sewage, plus the precipitant 
added. It isthe minimum possible, contains no sludge, 
and is easy to handle, and available as manure. 

Iam Sir, your obedient servant, 
Francis R. Conner, M. Inst. C.F. 
Guildford, November 25, 1885. 


STEAM FROM LOCOMOTIVE BOILERS. 
To THE Epitor or ENGINEERING. 
Sir,—Can you or any of your readers tell me of any 
published tests of the quality of steam generated by loco- 
motive boilers doing such duties as that recorded in Mr. 
Stroudley’s paper on ‘* The Locomotive,” which appeared 
in the Transactions of Civil Engineers, or in a torpedo 
boat boiler when at full power ? 
Yours truly, 
5S. GROGHEGAN. 
St. James’s Gate Brewery, Dublin, Nov. 25, 1885. 


THE ENGINEERING PROFESSION. 
To THE Epiror or ENGINEERING. 

Sir,—In distributing the prizes to the students of the 
Institution of Civil Engineers the other day, Sir Frederick 
Bramwell wished them success in the profession they had 
been “‘rash enough” to adopt. It is quite certain there 
are fewer prizes to be won now-a-days, in the exercise of 
the profession of civil engineering, than in the preliminary 
training for it, and the reason is not far to seek. When 
Sir John Rennie was President, he conveyed the cheerful 
intelligence to the 194 members and 302 associates, who 
then constituted the Institution, that ‘‘ last session Acts 
of Parliament were passed for 3573 miles of railway, 
requiring a capital of 129,229,767/.” 











If Sir Frederick 
Bramwell had thought fit to refer to the subject, he would 
have had to inform the 4668 members of all classes, that 
about 5,000,000/. represented the expenditure on railways 
authorised last session. Yours truly, 





Noy. 27, 1885. | 
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LAUNCHING CONTINUOUS GIRDERS. | 
To THE EpIToR OF ENGINEERING. | 

S1r,—I shall be obliged if you will give space in your 
very esteemed journal to the following short article, as it | 
contains the first published solution of this problem. 

Yours truly, 
Rosert Torru, Engineer, Resicza, Hungary. 
Stresses produced in Continuous Girders during Launching. | 

In most cases when continuous girders are used in 
bridge building it is customary to build them on shore and 
launch them by means of suitable apparatus. 

It is of noless importance to know the reactions pro- 
duced on the several piers during this process than to 
know the bending moments, acting on every part of the 
girder, for this knowledge enables us to judge if, in a given 
case, launching is permissible at all, without injury to any 
part of the construction. . 

Inthe following paragraphs it is shown in a very simple 
manner how the bending moments and shearing forces | 
are to be calculated, each being dealt with separately. 
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I. Influence of the free suspended part J). 

Let Fig. 1 be a continuous girder of the length L= 
1,+1,+l2+l, supported by the piers 0, 1, 2, 3, and suppose 
the length /p of this girder be sus nded free without any 
support at A, then the girder, by the influence of the 
weight of this part (7) <ul Ge the shape as indicated by 
Fig. 2, orthe span J; will be bent upwards, that of J, 
downwards, and that of /; upwards, if we suppose for an 
instant all the parts of the girder, excepting the part /,, to 
by without weight and linked to the piers in the points 

To demonstrate the amount of the bending influence pro- 
duced by the heavy part J, alone, let the element of 
weight g dl (Fig. 3) act in a distance x from (0), and apply 
at the same distance tothe right of (0) the same element 
y dl acting up and downwards. Then the element g dil, 
which acts in the span /; upwards, produces the bending 
of this span in the same direction, and consequently bends 
the second span (/2) downwards, the third upwards, and 
so forth ; the other two elements g dl, which act down- 
wards on the two sides of (0) at equal distances, produce 
in (0) the reaction =2 M dl, 

Therefore, to get the whole bending influence of J, pro- 
duced in the other spans, make (Fig. 4) A D = 
and let the total weight of this length act upwards along 
the length A D. 

_ (a) Let M,' be the bending moment in (1) and Mo! that 
in (2), then, 

(1.) 2M,'(, +4) + MJ2=N"h \ 

(2.) My! t2 + 2 Mo! (2, + ty) =0 


and, 








— _ g (242? — 1h?) 2 
(3.) N= Tet 


and by the aid of these equations we easily find the values 
of M,! and M,4 

(8) Influence of the forces acting downwards symme- 
trically on account of (A). The greatest bending moment 
will be produced in (A), and has the value: My) = 4/7 9, 
and the values of the several moments acting on the whole 
length of 4) and symmetrically to it, willbe found by 2 

rabole A BO and A BC having their heads at (O) and 
C), and A B being = My. 

I. Influence of the weight of the three spans J), 7,, J. 
As for the bending influence of weight of the three spans, 
it may easily be found 4 the well-known formule of 
Clapeyron (vide “‘ Winkler Vortrage uber Bruckenbau”) or 
by the graphical method of Culmaun-Mohr (vide “ Ritter 
Elastische Linie.”) 

Let, again, M, denote the bending moment on the piers 
(1), and M, that on the piers (2), and gy the weight of the 
unit of length, then we find : 


(4) 2M, (4 +0.) + Mal =— 39 (h3 +19). 
(5.) My ly +2 Ma (lo +%) = —349 (U3 + 3). 




















From which we derive the values of M, and Ms». 

Deflection of the end (A) of J. When the girder is 
under the influence of (II.) the span 7, will be bent down- 
wards, and the line of elasticity will make the angle a, 
with the horizontal line 01; if the girder is only under 
the influence (I.) this same span /, shall be bent upwards 
and produce the angle a, in (0). 

For the values of these angles we find : 


GE W tg a,= —4 (Mi +391?) 


6EW ta, = —-] (a + 91? Gh=wr). 
2 
Where W means the moment of inertia of the mean 
section of the girder and E the modulus of elasticity, and 
Y=h ty (— 4) +390 

The formule are used in the following way : 

Draw the horizontal line A D (Fig. 7), make A M,=l, 
M, M,=/,, M, D=l;. Draw in the middle of each span 
the vertical lines h), ho, hs, make hy=391,;2:H; h,=hg ly? 

: H, and h,=491;?: H, where H may be the constant 
height of the girder or its multiple, then draw the para- 
bol hj, ho, hz as indicated in the same figure, deduce the 
values of M, and My, by the aid of the equations 4 and 5, 


2 


hi ake 8 = —? 
then make 8 i 


and 3, = at and finally draw the 


straight lines A B, BC,CD. Then the hatched sur- 
face represents the graphical form of the bending 
moments on every place of the girder weighted as indi- 
cated by (II.) 

As for the shearing forces produced by this mode of 
weighting, make GJ= 2 hy, &c., draw AJ and make 
K L=H and at last draw E L|| AB, then A E is the 
shearing force acting vertically in A and E F the shear- 
ing force produced in M,. The course of these forces is 
represented in the same diagram. 

‘o represent graphically the influence of the mode of 
weighting mentioned in I a, draw, as shown in (Fig. 8), a 
congruent parabola to parabola A M,, make T V=), calcu- 
late the values of M,' and M," by the aid of formule (1) and 
(2). Draw the tangent P R, then draw the straight line 


TRWY, make S R= Me Wx ca join the points 


S X and X Y by straight lines and you get the shape of 
moments for this charge as the hatched surface indicates. 
As for the shears we have only to repeat the method 
described before : make ko=K O, draw (oF) parallel to 
tangent T, then co || P R and finally &'o0|| TS, then Af 
gives the reaction in T A and ek'is its value in RS. We 
see that they have opposite sense with A Eand EF re- 


spectively. 
Moments of (I. 8). As regards the moments produced 





by this charge make A B = 7 (Fig. 9), and then draw 


the two parabole as described in (I 8); for the shears 
produced in this case make in (Fig. 9') d r=l,, mr=g ly, 
and rz =gly. 

We have, at last, only to add together the different in- 
fluences acting on the same place with regard to their 
sign, and we shall get diagram (10), giving the course of 
moments and shearing forces when the girder has been 
launched into the position represented by Fig. 1. 

hese operations will then be repeated for four or five 
positions of the launched parts. 





CHINESE INDUSTRIAL PROGRESS. 

Sm,—A ponange in your publication of May 8, 1885, 
runs as follows: ‘‘The Chinese Government is at last 
about to adopt European methods of coal mining, and has 
applied to the Société Cockerill for experienced workmen.” 

his is rather apt to mislead most of your readers. 

It is now over seven years since H. E. Tong King Sing 
commenced —s of coal on foreign principles. The 
result being that the Kaiping Colliery is now raising be- 
tween 900 and 1000 tonsa day. I beg to hand to you a 
photograph recently taken of Nos. 1 and 2 shafts showing 
yard arrangement. * 

The communication with the Société Cockerill to which 
you refer, was owing to certain difficulties at that time 
experienced in getting English overmen who could or 
would work high dip seams on the Belgian and French 
system. 

The colliery was located by the late R. R. Burnett, 
M.I.C.E., and since his departure some few years ago to 
the Yangste Mines has been in charge of the former resi- 
dent engineer, C. W. Kinder, A.M.I.C.E. I also hand 
you a photograph taken on the railway, which is the first 
standard gauge line built in China, and although only 
seven miles long, and originally lightly built for mule 
traction, has worked very successfully. 

TI remain, Sir, yours truly, 


LianG Poo Cuan. 
Kaiping, North China, July, 1885. 
Notr.—The total output to date of the colliery has been 
over one-half million of tons, at an average of 12s. a ton. 





PNEUMATISING COPPER REGULUS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have again to crave your indulgence to correct 
an erroneous impression under which ‘‘Cuprum” and 
probably others labour with regard to this subject. 

I maintain that no sulphuretted ore of copper and iron 
can be melted without at once obtaining regulus or matte ; 
and no furnace or converter has yet been invented by 
which the preliminary heating by carbonaceous fuel can 
be avoided. In all Mr. Hollway’s reported experiments 
he operated on regulus, not ore ; and in none of them do I 
find that the form of coarse powder in which it comes to 
market was adopted for feeding. Up to a certain limit in 
size such an ore can be treated in my furnace. 

The distinction between ‘* pneumatised copper regulus” 
and “‘ Bessemerised copper ore” is therefore to my mind 
without a difference. 


Adelaide, October 5, 1885. 





Yours truly, 
JOHN Dixon. 








EVAPORATIVE SURFACE CONDENSERS. 
To THE EpiToR OF ENGINEERING. 

Str,—I should be grateful to any of your subscribers 
who would kindly give me some information on the sub- 
ject of evaporative condensers for a stationary triple-ex- 
pansion engine of about 150 indicated horse-power. 

As to the best diameter and length of pipe required per 
indicated horse-power or per pound of steam condensed 
per hour, and the amount of water needed to flow over it. 

Also if any of them could inform me what, in the above 
type of engine, should be the relative capacity of receivers 
to cylinders to obtain the best results. 

W. R. PrpceEon. 


LOCOMOTIVE FOR THE PAULISTA 
RAILWAY. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. Fox, having allowed the necessary time, two 
months, to write to Brazil to consult, or perhaps to make 
a rapid journey, writes in your number of September the 
2nd, contesting the result of the trial made by the Paulista 
locomotive published by you on July 10, 1885, 

This is well, because out of discussion comes truth, the 
—_ had in view when the trial was made, Messrs. 

rs and Barker, the general manager and engineer, 
allowing the trial on these grounds, hence Mr. Fox’s sug- 
gestions of brag are rather out of place. The trial was to 
see which was the more powerful, an engine with 18 in. x 
24in. cylinders and 46 tons on the wheels, or one with 
20 in. x 24in. cylinders and 40 tons on the driving wheels. 
Nothing was dreamt of as to whether a tank engine or a 
tender engine was the better, as most engineers know 
that each has its place, and certain conditions exact tank 
engines, while others require tenders. 

The result was: The Sad Paulo 18in. x24in. engine 
moved with difficulty a load, engine 54 tons+278} tons 
wagons=332 tons, while the Paulista 20in. x 24 in. en- 
gine moved with ease engine and tender 68 tons+2784 
tons wagons=3463 tons. From this we deduce that the 











* [We publish on page 518 a view prepared from this 
photograph. The view will we think be regarded with 
much interest as showing the progress made in the intro- 
duction of European mining plant in China.—Ep, E. ] 
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Paulista engine moved with ease 14 tons more than the 
Sad Paulo engine did with difficulty. This is not all, 
the Paulista was gaining on its load when arriving at 
the bank head, whereas the Sad Paulo was losing, and 
had the incline been prolonged another 2000 yards, had 
probably stopped, whereas the Paulista could have gone 
on until the water in the tender gave out. 

Mr. Fox asa theorist, with his thoughts and notions 
grown firm with time, does not allow that the supposed 
relations between the force exerted by the cylinders, and 
the adhesive power, may be wrong under certain circum- 
stances. Were he to apply his ancient theories to the 
proportions of American locomotives he would be scan- 
dalised, in fact, instead of wishing, as he did, to call the 
engine built by Messrs. Diibs and Co. ill-proportioned, he 
would come out plump with his anathema maranatha, 
regarding American engines. What-would be Mr. Fox’s 
opinion of the following engines built by the Baldwin 
Locomotive Works, which are only samples of what is done 
all through the States, whether in the snowy region of 
the north, or in the tropics of Florida? 

Locomotive for the Atcheson, Topeka, and Santa Fé Rail- 
way.—Cylinders, 20 in. by 26 in.; wheels, 3 ft. 6 in. ; 
weight on eight driving wheels 444 tons. The manager 
and engineers speak highly of the duty done by this 
machine. 

Locomotives Exhibited at the Philadelphia Exhibition.— 
Cylinders 20 in. by 24 in. ; wheels 4 ft. 2 in. ; weight on 
eight drivers 354tons. Cylinders 20in. by 24in.; wheels 
4 ft. 23 in. ; weight on eight drivers 394 tons. Cylinders 
17 in. by 24in,; wheels 5 ft. 2 in. ; weight on four drivers 
20} tons. This list conforms much more to the dimen- 
sions of the Paulista engine than of the Sad Paulo, and it 
must be borne in mind that the conditions of the perma- 
nent way in the States are much more allied to those of 
Brazil than the railways of England. Surely the engineers 
of the States know something about locomotives. This 
being granted, there must be something wrong, either in 
the English proportion or in the American, when we find 
such a difference in the size of cylinders, while the same 
boiler pressures are used. 

On English railways, which have less curves and steep 
inclines, and where the permanent way is of a much more 
solid description than those of America, and where the 
lines are nearly all double, we can but accept the propor- 
tion of cylinders and weights as quite correct; but in 
America and most mountainous countries, the lines often 
being single ones, demand that under all circumstances 
the locomotive shall be master of its load, and able to 
start on any incline should it be stopped by any cause ; 
this, the engine about which Mr. Fox was consulted, 
could not do, for were it to be stopped, its only resource 
would be to cut the train, leaving part with bere on 
and spragged in charge of a guard, while it made the 
journey to the next station and returned; or it could 
(contrary to all rules for safe working on single lines) 
lower away down the incline on to the level again, and 
then rush at it at express speed, as the Sad Paulo engine 
did at the trial mentioned. 

Now, daily practice with full loads has proved that 
the Paulista engine can meet every emergency, the in- 
creased resistance of a sanded rail on a slippery day being 
easily overcome, and any accident with the fire causing a 
lowering of steam being compensated by the larger 
cylinder. Again, large cylinders admit of more ex- 
pansive working, so cannot be other than advan- 
tageous within certain limits. Mr. Fox’s horror at 
the fact that our adhesive power has no margin 
over the tractive force, is an exploded notion, as the re- 
gulator and the reversing apparatus in the hands of a 
competent driver can accommodate this (error according 
to Mr. Fox), but heavy weights on the wheels, with in- 
sufficient cylinder power, as in the Saé Paulo engine, can- 
not be remedied, except by fixing down the safety valves, 
and by hard firing. 

The trial has produced food for thought among engi- 
neers, in that the load taken by the Paulista engine with 
ease, was only in proportion to that daily taken in wet 
weather or fine by the Paulista engines, on 1 in 60 and 
1 in 50 inclines, whereas the Sad Paulo daily load cannot 
possibly be the same as that taken up at the trial, as the 
engine only first overcame the incline, after running at it 
at express speed, and being flogged the whole way up, and 
this by the driver who daily runs the engine on the same 
piece of line. Had the Paulista engine rushed wildly at 
the incline as the Sad Paulo engine did, it would have run 
over the bank with still more apparent ease, which seems 
to prove that a little extra cylinder power is beneficial. 
However, to fully appreciate the doings of the two engines, 
it may be well to mention that the Sad Paulo engine has 
small journal bearings, and the ordinary Stephensonian 
gearing and steam chest are more or less cramped, in order 
to use inside cylinders, whereas the Paulista engine, also 
with inside cylinders, is remarkably simple and get-at-able, 
owing to using Joy’s valve gearing, which allows the slide 
valves to be on the outside of the framing, while the cy- 
linders are close together inside, things which have per- 
mitted the Paulista journal bearings to be 25 per cent. 
larger than the Sad Paulo. 

Mr. Fox’s rule-of-three engineering may be all very well 
for general estimates of the cost of railways, &c., but for 
nothing more, and as to the proportion of cylinders to the 
adhesive force of the wheels, when we find the practice of 
America with its 130,000 miles of railroad uniformly 
divergent from that of England, there must be some reason 
other than caprice. 

If in your description of the doings of the locomotive 
for the Paulista Railway, built by Messrs. Diibs and Co., 
you wrote eulogistically your words were quite true, for 
no engines could give better results, for they have not 
entered the shops since first they began to run, and their 
loads are regularly twenty-nine loaded wagons weighing 
362 tons upa gradient of 1 in 50, which ends in a short 
stretch of 500 yards 1 in 48, and thirty-six loaded wagons 





weighing 450 tons up long gradients of (1 in 60. As con- 
venient machines for the working of traffic they are un- 
rivalled in this country, being as easy to work as the 
smallest passenger engine. And in having the whole of 
the working parts so easily got at, both for cleaning and 
repairing, it is certain that they will be most economical 
in repairs, and as regards consumption of fuel they can 
already compare very favourably with any engines doing 
an equal amount of duty. 

If the locomotives of America have generally larger 
cylinders than is the practice in England, and if, as was 
clearly demonstrated in the trial of the two engines, the 


one with — cylinders worked more freely and dragged 
its load with greater ease, withal it had six tons less 
weight on the drivers, can Mr. Fox raise one sound ob- 


jection to adopting larger cylinders for mountainous lines 
such as those of the Province of Saé Paulo, where the 
climate is nearly always either dry or wet, and rarely 
greasy or ere like that of England ? 

In conclusion, I shall be most happy to use my influence 
in bringing about a trial for a fortnight as Mr. Fox sug- 
gests, and if he wishes to compare the expenses both of 
running and of repairing of this engine with his, so that 
the world may be truly wiser, and may know that there 
was no reason for the sneering insinuations, and heavy 
stage father regrets of Mr. Fox that I should have been 
so audacious as to order, and Messrs. Diibs and Co. so 
unmindful of their own interests as to build the magnifi- 
cent engines you described on the 10th of July. 

I am, Sir, your obedient servant, 
Watter J. HAMMOND, 
General Manager and Engineer Paulista 
ailway Company. 
Iundiahy, Province Saé Paulo, Brazil, 
October 21, 1885. 








THE NEW PATENT LAW. 
To THE EpitoR OF ENGINEERING, 

Srr,—I am glad you have taken up the patent question, 
as I think your articles on the subject will serve to open 
the eyes of inventors, who would otherwise in all pro- 
bability lose much by relying blindly upon the examination 
system. Those who have had anything todo with patents 
must know how difficult it isto draw up agood specification. 
It is one thing to have a practical mind, and to clearly 
understand what it is one wishes to patent, and it is quite 
a different thing to reduce one’s ideas to paper in such a 
form as to effectually secure the desired rights. A clever 
inventor may express his ideas in writing in a form which 
he believes to be sufficient to cover all his wants, and yet 
when he comes into a court of law he may find that the 
legal construction to be placed upon what he has written 
is totally different from his own interpretation of his de- 
scription and claims. So far as my experience goes, the 
patent agent usually gets at the truth of the matter by a 
species of examination of the inventor, such as would not 


.| be practicable or desirable if attempted to be carried out 


by a Government department. So far, however, I have 
considered the case of an inventor possessing a certain 
amount of education, and able to express himself in fairly 
good English. But what isto happen in those very numerous 
cases in which the inventor, however skilful in the line to 
which his invention pertains, is nevertheless altogether 
incapable of expressing his ideas in writing? I need not 
remind you, Sir, how many such there are. Now what 
can be the utility of enabling inventors of this class to 
send in applications for patents through the post? And is 
itnot unfair to tell them that the intervention of an agent is 
not necessary? If they send in a description that cannot 
be understood, or one that inadequately expresses their 
views, how is the matter to be set right? Surely not by 
correspondence. Ifit be attempted to clear up the doubts 
by correspondence the only result likely to accrue will be 
mystification. The more the department writes for ex- 
planation the more confused the inventor will become. 

The upshot of the matter therefore must be either the 
refusal of the patent (which might be a great hardship) or 
the granting of a patent on a specification which the de- 
partment itself must recognise as insufficient. We know 
that men otherwise intelligent have frequently made a 
lamentable mess of drawing their own wills. Their in- 
tentions have been inadequately expressed, and the result 
has been very different from what they would have 
wished. Precisely the same will be the result in a 
majority of cases where inventors attempt to take out 
their own patents. Such at any rate is my opinion as an 
outsider. It may be reasonable to allow an inventor to 
prepare his own docnments, and to send them through 
the post, but when he is told that the intervention of an 
agent is not necessary is he not thereby misled ? 

Does he obtain that which he is induced to expect, 
namely, protection for his invention? Surely, it seems to 
me, he does not ; and this being the result of not —. 
ing an agent it follows that to obtain what he really 
desired (a valid patent right), the intervention of an agent 
was necessary, and the inventor was misled when he was 
told the contrary. 

I an, Sir, your obedient servant, 
GrorGE A. BARCLAY. 

, 59 and 60, Chancery-lane, W.C., 

ovember 19, 1886, 


Newstone Buildin 





To THE EpiTorR oF ENGINEERING. 

Sir,—I have been much interested, and somewhat 
amused, by the correspondence whieh has been elicited by 
my short letter in your paper of October 23. 

y think the patent agents and their “‘ Institute” must 
feel very grateful to me for giving them so excellent an 
opportunity of ‘* blowing off steam” and “‘ utilising” the 
said steam for ‘‘ blowing their own trumpet,” but I am 
afraid that, according to the dictum of your corre- 
spondent, ‘‘ Caveat Emptor,” the patent agent ought not 





“s ‘an to patent both these “ inventions” in one 
patent. 

Tam afraid that the discussion has rather wandered 
from the original question, which was, Whether some- 
thing cannot be done to save us from being “now so often 
induced to take out two patents where one ought to be 
sufficient ”” and I fear that, ‘ up to now,” it does not seem 
that we (the patentees) are likely to receive much 
volunteered help in this from the patent agents. Your 
correspondent instances a case where a “wrought-iron 
disc pulley” was one of the parts of an invention of a 
“‘corn-grinding mill,” and he seems to think it very 
wicked thatthe inventor should claim his new pulley if 
it is used for anything else than a “ corn-grinding mill.” 

But I cannot see who is injured by this, and if this were 
to be made law, surely many patents for inventions of 
complicated machines, which almost necessarily comprise 
a dozen or more claims, would be rendered so expensive as 
to be impossible for any but very rich men, and if one or 
more of such claims are useful and new, as applied to 
other purposes, it is surely just, and for the public ad- 
vantage, that the inventor should have the patent for 
them as so used, and no one can suffer except the patent 
agents, who were not supposed to be the parties for whose 
especial advantage the new law was made. 

I venture to go further, and to say that there are some 
points where the interest and advantage of the patent 
agents are not exactly identical with the interests of e‘ther 
the patentees or the general public, and the point I have 
referred to is one of these cases. 

The distinctly declared intention of the law officers of 
the Government who passed the new “ Patent Law” was 
that no alteration of the law was intended on the ques- 
tion of the power to claim in one patent the various parts 
of any one invention, and I hope that, before long, the 
officials appointed to carry out the law may be induced 
to do so in accordance with the intention of those who 
passed it, and if so they will not find any temptation in 
the way of patent agents (who, after all, are human) to 
consider their own interest and profit of more importance 
than the interests of their clients, the patentees. 

As to the fresh introduced subject of the mistake made 
by some that under the new law a patient is more valid on 
the ground of any official examinatiou, I was not aware 
that any one supposed that any effectual examination of 
the validity of a patent specification was intended by the 
new law, and I thought the idea of any such effectual 
examination was strenuously opposed by most of the pro- 
fessional men who were interested enough in the matter 
to give utterance to their opinions, 

Yours amusedly, 
A PATENTEE, 





DEACON’S WASTE-WATER METER 
SYSTEM. 


ToTHE EDITOR OF ENGINEERING, 

Srr,—I am sure you would not willingly allow in- 

accurate statements to appear in the ane articles of 

our valuable journal. et the article which appeared 
in last week’s ENGINEERING under the above head con- 
tains many inaccuracies, to the chief of which I beg leave 
to refer. 

It is not true that Mr. Deacon devised a waste-water 
system which was adopted in Liverpool. I formerly resided 
in that city, and —— to be acquainted with all the 
facts, and if you will allow me I will state shortly how 
the so-called waste-water system originated. The late 
lamented Mr. John Hays Wilson (of the firm of J. H. 
Wilson and Co., engineers) had long taken an interest 
in the question of waste of water as a member of 
the Town Council. He was elected chairman of 
the Water Committee and began a determined and 
systematic attack upon the waste. He divided the town 
into districts, and established a waste-water department 
which did many remarkable things. The ‘‘ system” was 
in operation a considerable time , Mr. Deacon in- 
vented the waste-water meter. The new meter being 
much cheaper than the meters previously in use, was 
adopted by the Corporation on Mr. Wilson’s recommenda- 
tion, and was manufactured by the trained staff of 
mechanics in the Corporation workshops. 

The idea of forming meter districts was, I believe, due to 
thelate Mr. Thomas Duncan (a former Liverpool water en- 
gineer), and the night soundings for discovering under- 

ound leakages were, I understand, devised by Mr. 

arry, also an engineer on the Liverpool staff. 

The Waste-Water Meter Company has been established 
to manufacture the Deacon meters, and this company is 
now applying to other towns the experience gained by the 
Liverpool Corporation. The meter is a very ingenious 
instrument, and nobody did more for its success than the 
late Mr. Wilson. It is too bad now to seek to deprive him 
and others of the credit to which they are entitled. 

Tam yours, &c., 

November 23, 1885. J. A. 





To THE EDITOR OF ENGINEERING. 

Srr,—In fairness to other makers of meters it ought to 
be explained that the company formed for the manufac- 
ture of the Deacon meter have no exclusive property in 
the information collected by Mr. Deacon in his capacity 
as borough and water engineer, and by his fellow officers. 

I submit, too, that it isa bad practice, and likely to lead 
to much abuse, for the officers of local authorities to have 
an interest in the sale of machines which they invent and 
use in the course of their public duties. So long as they 
occupy official positions they ought not to be allowed to 
compete with engineers who are in business on their own 
account, 

T am, Sir, 


your obedient servant, 
November 24, 1885, w.D 





Nov, 27, 1885.] 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; ohne aie ts ae the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

come of Ley 7H may be obtained at 38, Cursitor-street, 

hancery- , £.C., either personally, or by letter, enclosing 
amount of and postage, addressed toH. Reapzr Laox, Esq. 

The date of the advertisement of the acceptance of a complete spe- 

i i given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the te let i i 





ver’ i) of a ip specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


BOILERS. 

13,183, J.M. Stanley and T. B. Stanley, London. 
Steam Boiler Furnace. (6d. 1 Fig.) October 4, 1884.— 
The smoke or volatile and incandescent gases formed in the fur- 
nace are, with the necessary oxygen, conveyed through separate 
flues into a combustion chamber provided at the back of the fire- 
place in which these gases meet and unite at a high temperature, 





thereby effectually insuring 1 (Sealed October 
16, 1885). 
13,312. E, C. C, Stamford Dalmuir, 


Dumbarton. 
Com tion to Act as a Non-Conductor of Heat. 
{4d.] Octcber 8, 1884.—This composition is applicable for coating 
in cases where very high temperatures must —— for, as 
in the uptakes and smoke stacks of marine and other boilers. 
Silicate of soda, potash, or ammonia used as a medium for agglu- 
tinating, is mixed with charcoal. The composition cannot be set 


fire to and is waterproof. It is applied like paint or tar. (Sealed 


October 16, 1885). 
14,014. C. Honychurch and A. H. W. Brown, Lon- 
don. Steam Boilers and Furnaces, (6d. 5 Figs.) 


October 22, 1884.—The products of combustion, on passing from 
the furnace to the combustion chamber, are caused to pass over 
the bridge into and through a series of passages at the end of the 
furnace formed of a number of fireclay blocks with corrugated 
surfaces, arranged at such distances apart as to form these 
channels, The products of combustion pass partly in a horizontal 
direction and partly downward through these passages into the 
combustion chamber. The two streams are caused to meet at the 
back of the combustion chamber, ; they then pass through fireclay 
tubes placed in the mouth of the boiler tubes, thus again delivering 
up a considerable portion of their heat. (Sealed October 20, 1885). 


14,254. W. Potter, Silvertown, Essex. Stopping 
Leakagein Boiler Tubes. (6d. 3 Figs.) October 28, 1884. 
—By means of this apparatus expansible rings can be forced out- 
wards by screwing up a shield to prevent leakage in boiler tubes 
without materially interfering with the passage through the tube. 
A tube is provided at each end with a screw thread fitted with an 
adjustable nut having inclined faces to engage against and expand 
two rings of any soft metal so as to bulge them outwards, Abut- 
ting rings and a kind of sleeve capable of moving on the threaded 
tube are arranged between the expansible rings. A shield is fitted 
on the outer ends of the threaded tube to take against the face of 
the boilerto protect the person using the apparatus. The opening 
through the threaded tube allows of the boiler tube being con- 
tinued in use after the apparatus is fitted to the tube. (Sealed 
October 20, 1885). 


14,309. F.S. Morris, London. Multitubular Steam 
Boilers, (6d. 5 Figs.) October 29, 1884.—According to this 
invention tubes known as ‘ Field” tubes are inserted within the 
fire tubes of steam boilers, an annular space being left around the 
“*Ficld” tubes. The ‘‘ Field” tubes hang from a plate forming the 
top of a secondary combustion chamber, from the bottom of 
which are suspended the fire tubes, their lower ends being ex- 
= into the bottom tube-plate which forms the top of the fire- 

x. The extremities of the ‘‘ Field” tubes are flush with the 
bottom tube-plate, and directly exposed to the action of the 
flames. The products of bustion upon being conducted through 
the annular space around the “ Field” tubes become thoroughly 








divided before they reach the dary b ber, and 
finally pass out by an uptake connected with this chamber. (Ac- 
cepted October 13, 1885). 

14,390. G. Stevenson, Steam 


Airdrie, Lanarks. 

Boilers. (6d. 4 Figs.) October 31, 1884.—The main body of 
the boiler is composed of two horizontal en shells arranged 
one above the other, and a vertical cylindrical shell joined at 
the bottom to the ae horizontal shell. The horizontal shells 
which are connected at numerous points are always full of water, 
whilst the vertical shell is partly filled with water, its upper part 
forming the steam space. The furnaces are arranged at the sides 
of the horizontal shells. The gases on Jeaving the several fur- 
naces are united near the bottom of the vertical shell in combus- 
tion chambers filled with chequered brickwork, in which currents 
of air meet and strike on the gases, thus securing complete inter- 
mixture and prevention of smoke, From the combustion chambers 
the fire gases pass into flues formed with brick partitions between 
the upper sides of the furnace roof tubes, and the undersides of the 
upper flue roof tubes. The fire gases then pass into flues di 
helically round the vertical shell. A displacement vessel is placed 
in the vertical shell below the water level to reduce the quantity 
of water required to fill the boiler, and to allow of steam being got 
up the more rapidly. (Accepted September 22, 1885). 

14,493, J. Proctor, Burnley, Lancs. Mechanical 
Stokers, (6d. 2 Figs.) November 3, 1884.—The objects of this 
invention are to prevent the noise and shock caused by the stopping 













at ee 














of the shovel of mechanical stokers and to render the feed of the 
coal more regular. Fig. 1 is a vertical section of the shovel box. 
The shovel spring a@ which throws the coal upon the fire, is so 





arranged, that when the spring is distended (as indicated by the 
dotted lines) and released to throw on the fuel, the tension of the 
spring always pulls the shovel d back to its original position. This 
arrang t di with the noise and shock caused by the 
sudden impact of the shovel levers c c against the buffers hitherto 
in use. In Fig. 2, the fuel is supplied to the shovel boxes d from 
the ram box e, the coal being agitated by the to-and-fro motion of 
the ram g. A hinged flap g! which rests on the coal, prevents the 
latter from faling too quickly, whilst at the same time it can yield 
and a the coal from becoming jammed. When lumpy coal is 
employed the upper part f* is made in the form a flap, as shown 
by dotted lines. (Sealed October 23, 1885). 


15,562. J. Blake, Newton Heath, Manchester. 

team Generators. (6d. 6 Figs.) November 26, 1884.— 
The object is to increase the steam producing capacity of boilers 
of that type for which Letters Patent were granted to applicant 
under No. 5254 of 1878. The upper and lower portions of the 
outer shell of the boiler are composed of spherically moulded 
plates a a, which are. united by a cylindrical belt b. At the front 
of the boiler the spherical and cylindrical portions unite with a 
flat plate which is inclined outward at its upper end c’ ; this for- 














mation furnishes increased steam space and also increases the 
strength of the plate. There are provided three furnaces d, e¢, é, 
the front end of each being constructed like the mouth of a jar; 
the holes cut in the plates are thus reduced in size. The furnaces, 

bustion chambers, and fire tubes can be completely rivetted 
up, secured to the tube-plate and inserted bodily into the shell ; 
the construction of marine boilers is thus considerably facilitated 
and sound workmanship more easily attained. (Accepted Septem- 
ber 29, 1885). 

16,108. J, Shaw, Southport. Boiler and other Fur- 
maces. [6d. 9 Figs.) December 8, 1884.—The object is to in- 
crease the heating capacity of furnaces and economise the fuel 
employed. Conical air passages are formed in fireclay blocks, the 
air being admitted to these blocks by passages which communicate 
with the front of the boiler, the entrance being controlled by an 
adjusting damper. The flame and products of combustion from 
the furnace on their way to the chimney are caused to impinge on 
the blocks and thus to heat the air passing through the blocks. The 
air will escape into the furnace ina highly heated state by outlets 
which are either turned down or protected by a deflecting shield 
designed to prevent the heated air suddenly rising to the bos of 
the flue. These air chamber blocks are suitable for internal] or 
side flues and also for main flues. (Accepted October 9, 1885). 


16,448. W. Ball, Blackburn,Lancs. Rocking Bars 
of Furnaces. (6d. 5 Figs.) December 15, §1884.—Rocking 
motion is imparted to the grate bars by means of a lever connected 
to the bars for the purpose of breaking up the fire. (Accepted Oc- 
tober 9, 1885). 

16,561. H. Turner, Claughton, Ch team 
Boilers. (10d. 4 Figs.) December 16, 1884.—This invention 
relates to steam generators of the return tubular type, with dry 
furnaces formed with the sides and crowns of brick. The boiler 
shown consists of a cylindrical shell A, and two combustion cham- 
bers B at the back. The furnaces L, flame es El, and air 
passages a are all formed of fireclay. The plates b b! separate the 
air casings M and air passages @ from the air passages M! and air 








holes a'. The air passes from the casings M through the holes a 
into the furnaces, and from the casing M' through the end holes a! 
into the flame passages E!, The heated air is caused to mix with 
the gases as soon as they are given off, thus insuring perfect com- 
bustion. The use of a BS ees boiler with the combustion 
chamber at the back considerably reduces the liability to breakage 
owing to the injury done to the plates and rivetted joints by ex- 
pansion and contraction, (Accepted October 13, 1885). 


16,588. C. J. Dunn, Cork. Covering for Pipes and 
Vegsels to Prevent Radiation of Heat. (6d. 3 Figs.) 
December 17, 1884.—To render the rapid application and removal 
of covering for steam pipes possible, the lagging is constructed in 
separate sections, eachcomprising a wooden or iron box consisting 
of a frame to suit the shape of the surface to be protected, and an 
inner and outer covering of sheet iron or other suitable material. 
The boxes are filled with non-conducting material, such as plas- 
terer’s hair, ashes, or sand. (Accepted October 6, 1885). 


16,608. J. Johnson, Liverpool, (J. 4. Orme, Montreal). 
Preventing Priming. (6d, 2 Figs.) December 18, 18$4,— 





Horizontal corrugated plates are arranged in the boiler near the 
water line, and extending from the sides of the generators parallel 
to the longitudinal axis of the furnace. The plates are held by 
stays or brackets rivetted to the shell of the boiler. The water 
thrown up by ebullition is arrested by the plates and thrown back. 
(Accepted September 29, 1885). 


16,961. D. Riley and W. Lee, Bradford. Firebars 
and Smoke Prevention. (6d. 3 Figs.) December 19, 1884.— 
Water is drawn from the bottom or coolest part of the boiler 
through the firebars on tothe top of the furnace tube crown, 
thus insuring a desirable circulation of water. The hollow furnace 
bars are secured to hollow boxes one at each end of the bars, the 
front box being connected by one or two pi to the bottom of 
the boiler, while the back box is similarly connected to the crown 
of thefurnace. The spaces in front’ under the firebox and in the 
back end ofthe furnace on the top of the bars are blocked up, 
thus compelling the air admitted in the door to pass through the 
fuel from the top to the underside of the bars, and thence for- 
ward to the chimney. (Accepted October 13, 1885). 


16,830. J, Hodgkinson, Salford, Lancs. Mechanica 
Stokers. {6d. 17 #igs.]) December 23, 1884.—This invention 
relates to a mecharical stoker, for which Letters Patent were 
granted to applicant under No. 3042 of 1879, the object being 
to render the action of the apparatus more certain and efficient. 
The hine is posed of a hopper opening into a crusher 
box, in which is arranged a helical rotating crusher and adjustable 
flexible spring plate for crushing, measuring, and delivering fuel 
periodically to the distributor, whence it is automatically scattered 
over the surface of the fire. The bars are arranged parallel as 
in an ordinary firegrate, and are moved singly, one after the 
other, by cams whicn revolve with a shaft, and come in contact 
with pivotted levers attached to the bars. (Accepted October 20, 
1885). 


17,023. C. C. S. Knap, London. Joints for Water 
Tube Boilers. (8d. 7 Figs.) December 30, 1884.—In con- 
necting tubes of boilers to each other, the joint consists essentially 
of a double cone-ended ferrule expanded about its middle so as_to 
admit of change of figure on expansion or contraction. The 
conical ends are inserted within bulged socket-like conical seats, 
preferably formed from the tubes. The joints are made of a 
metal which expands more under heat than the tubes to which it 
is applied, so that increasing heat and pressure only tighten 
the joint. (Sealed October 2, 1885). 


J. H. Johnson, London. (4. Normand and Co., 
Havre). Tubular Steam Boilers. [6d. 2 Figs.) Feb- 
ruary 13, 1885.—When the smoke tubes are inserted into the firebox 
tube-plate, the surface is frequently weakened ,through over heat- 
ing, and consequently leakages frequently occur at the point of 
junction. According to this invention the diameter of the smoke 
tubes is reduced in the vicinity of the tube sheet of the firebox, a 
greater space for water is thus obtained, and the escape of the 
steam produced is facilitated. (Sealed November 13, 1885). 


H. J. Allison, London. (S. Dohimann and Co., 
Substance for Lining or Covering Steam 

pes. {2d.) April 8, 1885.—Sawdust, cork, or 
bark is carefully mixed with soluble glass and chalk or lime. The 
mixture is formed into pieces and boiled in a solution of chloride 
of calcium, magnesium, or barium, or of sulphate of alumina. It 
is then washed in boiling water to remove the soluble salts. e 
resulting material is admirably adapted for covering steam boilers 
and pipes, being not only a good non-conductor of heat, but also 
light and cheap, incombustible and insoluble in hot water ; it also 
has no injurious effect on the metal it covers. (Accepted Septem- 
ber 22, 1885). 





6625. R. A. Hardcastle, Leeds. Fireboxes of Steam 
Boilers. (6d. 2 Figs.) June 1, 1885.—The plates of fireboxes 
are provided with embossments at those parts into which the 
stays are screwed, thus rendering the threads less liable to be 
stripped, and imparting greater strength to the firebox. (Sealed 
November 13, 1885). 


10,020. W. Malam, Edgemoor, Delaware, U.S.A. 
Steam Boilers. (4d. 3 Figs.) August 24, 1885.—The object 
is to increase the heating surface ’of locomotive boilers, to dis- 
pense with the crown bars for the firebox, and to so construct the 
smokebox casing as to render any elaborate staying of the same 
unnecessary. Firebox water-legs J extend transversely across the 
firebox and are rivetted to the opposite side plates of the same 























The plates K are made of the arched form or are corrugated in 
order to impart greater rigidity to the crown of the firebox. The 
tubes a add materially to the heating surface and also serve to 
stay the water-legs J. The smokebox casing F is corrugated and 
is inclosed by the boiler. The supply of steam for the engines 
is drawn from the drum N inclosing the stack M. (Accepted Sep- 
tember 29, 1885). 
BOILER FEEDING. 

13,904. W. Hartcliffe, W. H. Malkin, and T. H. 
White, Salford. Injectors. [6d. 2 Figs.) October 21, 
1884.—d is the steam nozzle, c the water inlet, d the outlet to the 
boiler, and e the ordinary overflow ; / is an extra overflow chamber, 
communicating with the ordinary overflow and fitted with a hand 
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valveg. When steam and water are both turned on, the attendant 
opens the valveg, allowing the steam to freely through the 
overflow until the water is lifted, when by closing the valve the 
injector will be started. In the event of any stoppage or failure in 
the working of the injector before steam is shut off, the apparatus 
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ean be restarted hy opening the valve g until the water is 
again lifted, when the valve gis closed and the water is forced 
through the outletd. To insure the efficient action of the injector 
a small extra steam passage may be employed for connecting the 
nozzle b to the extra overflow chamber fas shown. Steam passing 
through this passage tends to neutralise the retarding influence 
exerted by the vacuum in the chamber f on the jet of water 
seen). is being forced through the outlet d. (Sealed October 13, 
1885). 


14,256. T. Lishman, London. Apoegnins for Heat- 
ing, » and Su e Feed Water to 
Steam Boilers. [6d. 5 Figs.) October 28, 1884.—The water 


is forced through the inlet branch A into the apparatus, and a 
current of hot water is thereby caused to flow from the boiler 
through the circulating pipe d. The feed water rises in the appa- 
ratus absorbing heat from the pipe e, and comes in contact with 
the bell-shaped cover f which causes the impurities in the water, 








including the carbonates and sulphates of lime, to be precipitated 
and collected in the lower portion of the apparatus, whence they 
may be blown off by the cock g. The water having passed the 
cover f, is finally caused to flow into the boiler B through the pipe 
e, and in its passage will absorb additional heat from the pipe d. 
The apparatus may be modified in many ways to suit circum- 
stances. (Sealed October 20, 1885). 


15,015. T.H. White, Salford, Lancs. Apparatus for 
Supplying Water to Steam Boilers. [6d. 4 Figs.) No- 
r 4, 1884.—This invention relates firstly to apparatus, as 
shown in Fig. 1, for putting an injector automatically into action 
when required, and for arresting its working when sufficient water 
has been supplied to the steam boiler. The casing a@ incloses a 
chamber b which contains a float c, to the lower end of which is 
attached a valve d, while the upper end is connected to two valves 
fg, which — or close simultaneously. The pipe k is in commu- 
nication with the injector, while the pipe j is connected to the 
steam boiler and must be situate below the ordinary water level in 
the steam boiler. When the water in the boiler rises above 
the level of the entrance to the pipe J, it will enter the appa- 
ratus, the float c is forced upwards, and the valve j will prevent 
steam passing along the pipes jk; but when the water in the 
boiler descends below the level of the pipe J, steam will enter the 

















apparatus, allowing the water to run out through the openings n, 
when the float will sink, opening the valves f and g, and allowing 
steam to flow on through & to actuate the injector. The invention 
further relates to an automatic injector illustrated in Fig. 2. w is 
the steam nozzle, x the combining tube. The delivery cone y is 
capable of sliding longitudinally in a socket formed in a plug, so 
as to serve as a valve by arriving at times against the end z'! of the 
combining cone 2. The delivery tube y has the usual overflow open- 
ing y4, The steam admitted by thenozzle w will escape partly through 
the space between y and 2! and partly through the overflow y4 
until, when water is drawn into the chamber C, sufficient pressure 
will be produced to force the sliding cone y against the end 21. 
When the combined steam and water pass through the receiving 
nozzle 1 into the boiler, a partial vacuum is formed in the cavity H. 
(Sealed November 10, 1885). 


14,729. S. Borland, Manchester. Injectors. [6d. 
9 Figs.) November 8, 1884.—b is the steam pipe, c the water 
pipe, e the delivery pipe, and d the overflow. The discharging 
cone h, which is formed of a separate tube, is driven into the com- 
bining tube f. When the cap i is screwed tightly in, the pro- 
jection i engages with that of f3 on the tube f, but in unscrewing the 
cap makes one complete revolution, and is thus first loosened before 
it acts to loosen the tube f. The small tube b° inside the steam 





nozzle carries a small spindle b®, which is provided with a cone at 
its end, and is surrounded by a spring b7, which is compressed by 
the current of steam; the end of the spindle 65 is thus caused to 
enter, and fill more or less the discharging box of the steam 
nozzle, thus regulating the steam supply according to its velocity. 
Fig. 2 is a cross-section of aself-starting injector. The fluid from 
the space g* passes through /* and slits /! to the annular space «3, 
and out at the overflow branch d. There is a disc k on the end of 

tube k!, which slides frecly on the combining tube g ; k? are 





holes to allow the overflow to pass to the outlet d. When the jet 
is established the disc k closes communication between the 
chamber g* and the overflow. (Sealed October 27, 1885). 


359. J. Tweedy, Walker, Northumberland. Appa- 
ratus for Hea Feed Water of Marine Boilers. 
(6d. 3 Figs.) January 10, 1885.—The feed water, on its way from 
the feed pumps to the boilers, passes through a condenser, into 
which the steam to be condensed for ship’s use is admitted, most 
of the heat of the steam being thus conveyed back to the boiler. 
The temperature of the condensed steam is further lowered by 
maprong it through a second condenser supplied with cold water 

y one of the pumps. (Sealed October 6, 1885). 


2058. S.R. Hawke, Ventonleague, Hayle, Cornwall. 
Injectors. [6d. 2 Figs.) February 14, 1885.—A supplementary 
water reservoir situated above the level of the injector is ar- 
ranged for supplying water to the injector at starting. The in- 
jector being well at work it is connected to the ordinary water 
supply. The apparatus will then lift water from a considerably 
greater depth. (Sealed October 28, 1885). 


7172. J. Womersley, Liversedge, Yorks. Feed 
Water Heater. (id. 1 Fig.) June 12, 1885.—The feed water 
is heated in pipes carried through the exhaust steam before it 
comes to the condenser. (Accepted September 18, 1885). 


8098. H. H. Lake, London, (F. Brunbauer, Vienna). 
Injectors. [6d. 8 Figs.) July 3, 1885.—Steam from the boiler 
enters the injector at its upperend a, while its lower end forms 
the delivery passage and contains a back pressure valve a,. The 
water enters at cz; the overflow is discharged through the valve g. 
The steam nozzle consists of two concentric tubes ; the outer when 
acted upon by a starting lever, allows as much steam to enter as 
is necessary to lift the water, while on the further motion of the 
lever steam is admitted to the inner nozzle, allowing sufficient 
steam to pass to force the water into the boiler. 0 is a fixed 
nozzle ; the nozzle ¢ which} slides longitudinally is provided with 
steam passages ¢2. When the nozzle c is raised a certain distance 
by the lever e the outer end of the lever is arrested by the tappet 
e', and the said lever is turned upon its pivot opening the valve d. 
The valve dy shown in the figure may te dispensed with, When 





the hand lever (shown dotted) is turned through an angle of 
30 deg., the tube c is raised to open the annular steam passage at 
c6 ; the water is thus set in motion. Water and steam enter the 
cone i, and thence into the collecting ‘chamber surrounding 
the nozzle ; from this chamber water at... 2ondensed steam escape 
through the cock g, which is partly open. On further turnin the 
hand lever through an angle of 30 deg. the valve d is opened and 
the cock g is closed, whereby the velocity of the jet is raised 
sufficiently high to overcome the pressure in the boiler so that 
the valve a? is forced down and the water fed into the boiler. The 
remaining 30 deg. of play of the hand lever allows for regulating the 
area of the waterway in the combining cone i by more or less raising 
the receiving tubec. The injector may be adapted to be operated 
by exhaust steam. (Sealed October 20, 1885). 


SAFETY VALVES. 


1683. W. P. Thompson, Liverpool. (H. Ochwadt, 
Saarbriieken, Germany). ater Gauges. [6d. 4 Figs.) De- 
cember 23, 1884.—The water gauge consists of a metal casting 
which is provided with a plug and fixed to the front plate of the 
boiler. The casting is provided on its front with a gauge glass 
into which the water of the boiler enters freely through the 
stop-cock. Ifthe glass should burst, a plate valve will prevent 
the escape of water from the boiler by the opening. The gauge 
offers the advantage, that the water level in the boiler can be 
directly observed through the glass; it can therefore never be 
obstructed or mark false indications, (Accepted October 2, 1885). 


16,957. W. N. Nicholson and A. T. Allcock, Newark, 
Notts. Safety Valves, (6d. 3 Figs.) December 27, 1884.—This 
invention relates to valves in which any additional weight placed 
upon them beyond that at which they are set to blow off, will open 
a secondary valve and discharge steam until the overweight is Ae 
off, The main valve is in communication with the boiler while the 
secondary valve G! is in free communication with the atmosphere. 
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The valve B! opens downwards to the atmosphere, so constituting 
an equilibrium valve. N! are stops formed on the plug and engaging 
with similar stops Non the valve B', so that when the latter is 
rotated by means of its spindle C it will carry the valve A with it 
and turn it on its seata. By connecting a float in the boiler to 
the end of the valve lever, the valve may also be used as a low- 





water alarm, steam being discharged from the boiler until the 
water has again risen to its proper level. (Accepted October 9, 


1885). 
LOW-WATER ALARMS. 


8354, W. S. Gardner, Painswich, Gloucestershire, 
and A. H. Sheppard, Hove, Sussex. Low-WaterAlarm 
for Steam Boilers. (6d. 3 Figs.) July 10, 1885.—A valve 
floating by its buoyancy is inclosed in a cylinder in communica- 
tion with the boiler. The valve is so constructed as to keepa boss 
fixed to its upper surface normally in contact with a seating in 
the cylinder cover, but when the water inthe boiler, and conse- 
quently in the cylinder, sinks below its proper level, the valve 
is opened and consequently an alarm sounded. (Accepted October 
9, 1885). 


10,615. A. H. Reed, London, 
U.S.A.) Feed Water Aupere: an am 
Boilers. (6d. 6 Figs.) September 8, 1885.—Steam from the 
boiler has access, by means of a pipe, to the interior of a weighted 
float situated in the boiler. Another pipe forming the stem of 
the float communicates with the interior of the float and acts upon 
avalve. When the water in the boiler rises the valve shuts off 
steam from the pump. If the float sinks to a certain point an 
alarm valve is open Under normal conditions, however, when- 
ever the float sinks down to the mean water line, the feed pump 
is started, and an almost uniform water level is maintained in the 
boiler. If the pressure in the boiler rises beyond a certain point 
an alarm isalso given. (Accepted October 16, 1885). 


MISCELLANEOUS. 


4,684. M. P. W. Boulton, Tew Park, Oxford. Ap- 
tus for Produc: Motive Power by Steam or 
‘apour, Applicable to Engines. (8d. 4 Figs.) 
November 6, 1884.—Letters patent were granted to applicant and 
E. Perrett under No. 1788 of April 14, 1882, and No. 5797 of Decem- 
ber 18, 1883, for a heater for superheating steam or vapour, which 
is allowed to passthrough the apparatus. According to the pre- 
sent invention, a heater of this kind is arranged in combination 
with a boiler and engine in such a manner that the heater is sepa- 
rated from the boiler by a cylinder and its valves, so that the 
steam from the boiler performs work in the cylinder before it 
enters the heater, and after passing through the heater and acquir- 
ing heat therefrom, it performs further work in one or more cylin- 
ders. The steam from the boiler A passes through the valve V 
into the space b in cylinder B, in which it acts upon the piston P 
at a moderate temperature; it is then discharged into the 
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chamber D connected with and forming a cool part of the heater. 
The steam hereafter passes through the annular sage e, thence 
through the interstices of the firebricks F, and afterwards by the 
pipe f to the lower end of the cylinder B and causes the piston P to 
make its upstroke. b is a shield provided for the piston, if the 
heat requires it. During the downstroke of P the steam from this 
cylinder passes into the chamber H and thence it proceeds to the 
double-acting cylinder L, in which it « letes its expansi In 
cases where the steam issues at a high temperature from the 
cylinder B, a chamber furnished with thin plates like those of a re- 
generator may be oe between the cylinders Band L. The 
steain on passing to the cylinder L gives up heat to these plates. 
As the expansion proceeds, the temperature of the steam falls, and 
the steam again takes up the heat previously abstracted by the 
plates. (Sealed October 2, 1885). 


15,055. T. H. White, Salford, Lancs. Ejector Con- 
densers and Agpercess for Raising and Forcing 
Water. (8d. 9 Figs.) November 15, 1884.—Fig. 1 is a section 
of the ejector condenser, b is the ateam nozzle, d the water 
chamber, and e the delivery tube ; the latter communicates by 
slots g with the chamber /, provided with an opening /? which is 
controlled by the valve k. This valve prevents air from being 
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drawn in when the condenser is at work, while it allows the tem- 
porary escape of steam or water. Fig. 2 shows the application of 
the apparatus for raising and forcing water, steam of a pressure 
greater than that of the atmosphere being required. The steam 
and water escaping through the space D, opening 11, and oom the 
valve 12, is conducted by the passage 14, chamber 15, to the pipe 
17. (Accepted September 11, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINERING, 35 and 36, Bedford- 
street, Strand. 
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DAVIS’S LOCKING GEAR FOR RAILWAY SIGNALS. 






CONSTRUCTED BY MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON. 





(For Description, see Page 536.) 
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SOLAR HEAT. 


Sorar light and heat reach the earth’s surface | 
after diminution by the absorptive property of the | 
atmosphere. The dark heat thus acquired by the 
earth is in its turn radiated skyward, but is almost 
entirely absorbed by the atmosphere, which owes 
this property to the presence of diffused water and 
vapour. Hence meteorological measurements of 
heat, depending on the accidental condition of the 
sky, have a significance entirely different to that of 
physical measurements, in which such accidental 
conditions are carefully avoided. Many profound 
investigations depend upon a knowledge of the 
radiant energy continually poured upon the earth 
by the sun; but this must be measured when the 
sky is perfectly clear and the absorption of the 








atmosphere at its minimum. 
Let Ss be a small portion of the earth’s surface, 
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and EH the upper limit of the atmosphere. Let S 
be the observer’s station ; then E'S is the direction 
of a ray from the sun in the zenith ; FS, GS, HS, 
the paths of the rays as the sun sinks lower. Let 











FS=2ES; GS=3ES, &c. Let A equal the heat 
outside the atmosphere, p the co-efficient of trans- 
mission through ES. Then heat at §, after passing 
through ES, becomes Ay. When the heat passes 
through F'§ the amount which reaches S is A p p= 
Ap, &. If the observed heat be called b after 
passing through F'S, and ¢ after passing through 
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HS, then A p?=b, and A p'=c; whence A and p 
become known. The general equation for e strata 
is A p*=t. It is assumed that p isa constant. But 
the coefficient of transmission is truly constant 
only in the case of the absolutely homogeneous ray, 
which the thermometer cannot in the least discri- 
minate ; and hence, Professor Langley reasons, 
‘* the original heat of the sun and the amount ab- 
sorbed cannot be ascertained correctly by this in- 
strument and this rule.” This rule was given by 
Bouguer, in 1760, in Traité dela Lumiére. Pro- 
fessor Langley has recently experimented on at- 
mospheric absorption of heat in approximately 
homogeneous rays and has discussed his observa- 
tions in a work entitled ‘ Researches on Solar 
Heat,” which has just been issued from the United 
States Signal Office. With an instrument termed a 
bolometer invented by him, and which may be 
briefly described as a linear thermo-electric pile, 
‘¢ the heat in some approximately homogeneous ray 
(that is in some separate pencil of rays of nearly the 
same wave length) is measured in the pure and 
normal spectrum at successive hours of the day, and 
the calculation of the absorption on Bouguer’s prin- 
ciple (justly applicable to strictly homogeneous rays) 
gives the heat outside the atmosphere in this ap- 
proximately homogeneous portion with a degree of 
approximation depending on the actual minuteness 
of the part examined. The process is then repeated 
in another limited set of rays, and another, until 
the separate percentage and the separate original 











heat is found for each heat pencil directly or by 


interpolation, and then finally the whole heat by 
the summing of its parts, the result being that the 
solar constant is much greater than it was believed 
to be and the absorption of the atmosphere much 
greater. With whatever pains we measure, how- 
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ever, we remain at the mercy of the fluctuations of 
our lower air and are compelled to make assump- 
tions which we would gladly avoid. Thus, we are 
compelled to assume that the absorptive powers of 
the air are the same throughout the day, though 
this is at least doubtful, even in the case of the 
most absolutely pure sky. We are obliged to assume 
that like masses of air produce like absorptions, 
which is doubtful, even when the ray absorbed is 
sensibly homogeneous ; and we must assume that 
the air above us is disposed in concentric strata, 
while our observations tell us little of its true dis- 
position. On these and many other points we know 
just enough to distrust our own enforced assump- 
tions without being able to positively verify or dis- 
prove them. Besides such difficulties as these 
arising from our ignorance, we are met with almost 
insuperable physical ones coming from the incessant 
clouds, mist, and changes of our lower atmosphere, 
which the observer knows only too well, and which 
make it literally true that not one day of unexcep- 
tionable conditions is to be found in an average 
year, while yet daily observations must be’ com- 
menced with every clear morning, since we never 
know which is the day which may prove fair to its 
close.” 

This method of approximating to the solar con- 
stant, and the atmospheric coefticient of absorption, 
he terms the study of the selective absorption of 
the atmosphere for heat. The special object of his 
investigations was to determine not only the amount 
of heat in each ray of the solar spectrum, but the 
separate absorbent action of the atmosphere on 
each. Perhaps a more painstaking encounter with 
difficulties not only relating to instruments, theories, 
and formule, but also to locality, time, and compu- 
tation of observations has never been exhibited. 
The work is a large quarto extending to 230 pages, 
with numerous plates. It would be quite impossible 
to give an account of these difficulties in any space 
which could be allowed here. It is proposed merely 
to call attention to some of the results, and those 
who desire more must consult the work itself. 

The luminous rays of the spectrum suffer a larger 
absorption before they reach the earth’s surface 
than the dark rays. The absorption by the atmo- 
sphere is larger and the solar constant greater as 
found by the method of selective absorption than 
by any previous methods, either by means of the 
pyrheliometer, actinometer, or solar thermometer. 

Sir J. Herschel devised his actinometer in 1825 ; 
and at the Cape of Good Hope in 1836, he obtained 
191.4 actines, 1.39 calories, for radiation at sea level, 
and for the heat outside the atmosphere 2.09 
calories. 

Pouillet’s pyrheliometer dates from 1838. He 
adopted for the heat unit, the quantity of heat 
which the sun radiates normally upon the surface of 
one square centimetre exposed at the surface of the 
earth’s atmosphere during one minute, called the 
calorie ; and he found 1.7633 calories for the solar 
constant, or the amount of heat-at the upper limit 
of the atmosphere, and for the heat of sea-level 1.4 
calories. This value corresponds to an amount of 
heat which would melt a stratum of ice 31 metres 
thick over the whole earth annually ; but he ad- 
mitted that the amount of heat required to main- 
tain the surface of the earth at its known tempera- 
ture is that which would melt a stratum of ice equal 
to 57 metres thick annually. Forbes, in the Phil. 
Trans. 1842, deduced for the solar constant 388.4 
actines, equal to 2.85 calories, and for the heat at 
the sea-level 1.52 calories from a vertical sun. 
Soret, Violle, Ericsson, and Crova have been sub- 
sequent investigators in this subject. Violle de- 
duced 2.54 calories, and Crova 2.32 for the solar 
constant. 

Langley uses Pouillet’s formula, slightly modified, 
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where C is the observed heat in calories, E the heat 
outside the atmosphere, a the coefficient of trans- 
mission where unity is the mass of vertical air 
supporting 7.6 decimetres of mercury, M is the 
secant of the zenith distance, the vertical path of 
the ray being unity, B the barometric height in 
millimetres. Taking z—the sun’s zenith distance, 
d=declination, l=latitude, h=hour angle, 
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warm one gramme of water ldeg. Cent. From 
actinometer observations made on Mount Whitney 
and at Lone Pine at its base, the value deduced for 
the solar constant was 2.382: calories. A great 
many things being taken for granted, very much is 
rendered incomprehensible; for instance, it is 
stated, in the usual way with these matters, with- 
out demonstration, that the calorie equals 138 
actines ; also that Forbes found for the solar con- 
stant 388.4 actines, or 2.85 calories; but these 
figures are arithmetically inconsistent, and the 
question is, Where is the error? Then, again, it is 
stated that 1.7633 calories corresponds with an 
amount of heat which would melt a stratum of ice 
31 metres thick over the whole earth annually, 
without showing how this result is arrived at. 

By the study of selective absorption, Langley has 
found that out to the utmost limit of invisible 
infra-red solar spectrum, though the heat itself 
diminishes, the proportion of that heat grows pro- 
gressively more transmissible, but that there are 
regions of special absorption known as telluric lines 
or cold bands. He discovered a great extension of 
the infra-red spectrum. Comparing the absorption 
between the mountain and the valley, the heat is 
more transmissible the more the depth of the atmo- 
sphere is diminished. ‘‘ As we ascend in the atmo- 
sphere we find in general that the coefticient of 
transmission for any ray grows larger and larger 
for like air masses, so that even for any given 
homogeneous ray there is a different coefticient for 
every stratum in the atmosphere, and we could 
only represent the actual state of affairs by using as 
our coefticient of transmission an integration of all 
these differential coefticients, an integration which 
we have no suflicient data for making. The more of 
these independent coefficients we can actually 
determine, the more accurate will be the re- 
sult, and as we employ fewer our result will in- 
crease, being largest when we employ but one 
(which is the usual practice). Since we have 
succeeded in determining but two independent 
coeflicients for any given ray, the assumption (which 
we are forced to make by our limited observation) 
that these represent accurately the result that such 
an integration would give us, must obviously give a 
result somewhat too large, though, as obviously, 
we got a closer approximation to the truth than if 
this assumption had not been made. So far as de- 
pends on these considerations, then, the value of 
the constant thus obtained is too great.” The in- 
tegration of the selective absorptions found by the 
bolometer observations, yields 3.505 calories for 
the solar constant, as a maximum value, 2.63 as a 
minimum, and 3.07 fora mean. Previous investi- 
gators, who have. used the exponential formula, 
have given values for the solar heat smaller than 
Langley’s determinations in which the selective 
absorption is taken into account, and the same 
conclusion applies to light. 

A hot-box, contrived to observe the temperature 
which could be attained by the unconcentrated 
solar rays, was used on Mount Whitney, 12,000 ft. 
above the sea, and the inclosed thermometer rose 
to 233.3 deg. on September 9, 1 p.m., 1881, the 
shade thermometer then reading 59.8 deg. Fahr. 

For the same altitude of the sun, and the same 
air mass traversed, the total heat absorbed increases 
with the amount of water vapour in the air. At 
Lone Pine and Mount Whitney the heat absorbed 
by the actinometer in the morning surpassed that 
in the afternoon with the same altitude of the sun. 
It is presumed that this is due to the increase of the 
absolute quantity of moisture in the upper atmo- 
sphere, produced by evaporation at the earth’s sur- 
face with ascension of the vapour by diffusion or 
connection currents, an increase which goes on as 
long as the sun shines even in the driest regions. 
Thus, at Calcutta, rainfall is most frequent at 
2 p.M.; at Philadelphia at 6 p.m. ; at Prague at 
4p.m. The observations with bolometers are not 
yet sufficient to discriminate what particular rays 
the action of aqueous vapour most affects. They 
show, however, that in proportion to the presence 
of vapour the heat radiation, as a whole, is dimi- 
nished, and that this effect is most marked for the 
rays of short wave length. Says Professor Langley: 
‘* Having been led by the study of selective ab- 
sorption to think that the portion of the sun’s 
radiation reflected by particles of dust or mist, or 
otherwise dispersed in our atmosphere, is far larger 
than is commonly supposed, and that the little- 
known processes by which it is thus withheld, are 
of importance in their bearing on problems of the 
widest interest, we commenced in 1880, at the 





Allegheny Observatory; the study of the solar heat 
by an instrument, the bolometer, specially invented 
with the object of doing for this heat what the eye 
in the visible spectrum does for light, of discrimi. 
nating between one heat ray and another, and we 
have been able to use it so as to determine, together 
with the hitherto unknown wave-length of a great 
number of dark-heat rays, the hitherto unknown 
amount of heat actually observed in each of these 
near the sea-level, and to tell approximately the 
hitherto equally unknown amount of heat in each 
of these dark rays before it was absorbed by our at- 
mosphere. The result of these investigations went 
toshow that the heat in most of the known dark- 
heat wave-lengths, instead of being absorbed by 
this atmosphere, was most freely transmitted by it, 
a conclusion directly opposed to the common belief, 
and, if true, of importance, for all the known ob- 
servations of physicists seemed to prove the con- 
trary, and (meteorologists had generally accepted 
these supposed observations. Continuing the heat 
measurements in the ‘ light’ region, I found that the 
heat existed there indeed in greater quantity than 
in the ‘dark-heat’ region, and yet that it had been 
already greatly more absorbed, so that the original 
quantity of heat here must have been enormous as 
compared with that in the dark-heat region.” . . , 
‘The simple law which we seem to have established, 
is that (with the exception of the cold bands and in- 
terruptions analogous to the black lines of the 
spectrum), the larger the wave-length the greater is 
the transmissibility, down to the utmost limit of 
the solar heat spectrum which has been observed, 
and that here the transmissibility suddenly ceases,” 

‘* At the goal of our expedition we found one of 
the most perfect climates of the globe for our pur- 
pose, where the observations of high and low sun at 
either station could sometimes be made in seemingly 
almost ideal conditions of tranquillity and constancy 
throughout the day. Apparently we have found 
that there is a systematic error in high and low sun 
observations at one station. This seems to be de- 
monstrated in a convincing manner by calculating at 
the lower station, from our high and low sun observa- 
tions there, the heat which should be found at a 
certain height in the atmosphere ; then actually as- 
cending to this height, and finding the observed heat 
there conspicuously and systematically yreater than 
the calculated one. But we find also, by direct 
ascension in the atmosphere, that there is another 
important point which apparently can never be 
settled by vbservations at a single station. We 
find, as we ascend in the atmosphere, its transmis- 
sibility (weight for weight) markedly changing, so 
that on the whole, quite independent of its lessen- 
ing density, the air becomes more and more trans- 
missible as we directly ascend in it. We find the 
transmissibilities, as determined only by actual ob- 
servation, and without the use of any formula, 
confirm in the most absolute manner the conclu- 
sion that, with the exception of the cold bands 
already noticed, the transmissibility increases 
throughout the spectrum when the wave length in- 
creases, the violet being more transmissible than 
the ultra-violet, the blue than the violet, the green 
than the blue, the yellow than the green, the red 
than the yellow, and the border of the dark heat 
than the red, until when we have gone still farther 
down the spectrum the transmissibility will become 
almost complete, except for sudden great interrup- 
tions of it—thecold bands, the largest of which was 
discovered on Mount Whitney. We find, also, how- 
ever carefully determined the transmissibilities are 
at any single station, that the ratio of these trans- 
missibilities to each other may be very different 
when determined by direct comparison of the 
results above and below. We mean that, for in- 
stance, the transmissibility of the red ray may be 
nearly the same whether determined at one station 
or by the comparison between two, but that* the 
transmissibility of the blue ray as determined at any 
single station, even an elevated one, is altogether 
greater than that determined by combination of 
observations made at an elevated station with those 
at a lower one.” 

‘‘It is observed at the same time as we ascend 
that the transmission of each ray on the whole 
grows greater for like air masses, but that the pro- 
portion in which it grows greater appears also to 
vary very much between the extremities of the 
spectrum. The fact that like air masses grow more 
transmissible as we ascend, and the fact that non- 
homogeneous rays as a whole are less transmissible 
than we calculate from our present formule, are 
not isolated from each other, but have a bond of 
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union in a third fact, that the selective absorption 
of our atmosphere is largely due to distinct particles 
present in the lower air in greater quantity than 
in the upper.” 

With our present knowledge it is impossible to 
fix any precise value of the solar constant, though 
Langley seems to have shown that it is greater than 
has ordinarily been believed. His conclusion is 
that we can adopt three calories as the most probable 
value of the solar constant, by which is meant that 
at the earth’s mean distance, in the absence of its 
absorbing atmosphere, the solar rays would raise one 
gramme of water 3 deg. Cent. per minute for each 
normally exposed square centimetre of its surface. 
Expressed in terms of melting ice, it implies a solar 
radiation capable of melting an ice shell 54.45 metres 
deep annually over the whole surface of the earth. 
Somewhat less than two-thirds of this amount 
reaches us at the sea level ordinarily from a zenith 
sun. 

‘‘The observations which have been detailed 
could hardly have been made at a better site than 
they were, and I know of none in the country as 
good, All the comparisons of the work cited herein 
as done at the sea-level (at Allegheny), with that at 
agreat altitude, enhance our estimate of the im- 
portaace to meteorology of systematic observations 
at a very great elevation. It would be of the greatest 
service to solar physics and to meteorology if an 
observatory for these objects could be established 
on Mount Whitney, and I strongly recommend the 
site, for the purposes named, as among the most 
desirable on the North American continent. Until 
such a permanent observatory is established, obser- 
vations made under the extreme difficulties at- 
tendant on such an expedition as the present cannot 
possess the accuracy otherwise attainable, and 
everything which has been described as to the hard 
conditions under which these were carried out will 
dispense me from claiming for the results, where 
novel, a higher character than that of useful first 
approximations in a field of research where so much 
of the highest interest yet remains.”’ 

It is understood that the Government of the 
United States has decreed a site on Mount Whitney 
for a physical observatory, and that steps will 
be at once taken for its establishment on a magni- 
ticent scale. 
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A Manual of Topographical Drawing. By Lieutenant 
R. S. Situ, U.S.A. Revised and enlarged by 
CHARLES M‘MILtan, C.E. New York: John Wiley 
and Sons. 


Every one acquainted with the admirable work 
turned out by the United States Coast Survey 
Department, will realise that the draughtsmen 
employed must have enjoyed an exceptionally 
favourable system of instruction in thoroughly good 
methods, and the little work before us gives an in- 
sight into the course of topographical drawing 
followed on the other side of the Atlantic. The 
book in its original form is not a new one, having 
been published in 1854, but the present issue is an 
enlargement and revision of Lieutenant Smith’s 
work of thirty years ago. Since that time many 
changes have, of course, been made, and many im- 
provements in processes and materials have been 
introduced. Commencing with drawing appliances, 
the method of using instruments, scales, &c., the 
most convenient way of plotting, and the various 
items which are, or ought to be, the common know- 
ledge of every draughtsman, several chapters are 
filled in a readable way, the author’s treatment of 
his subject being sufliciently novel to an English 
reader to form a pleasant contrast with the hack- 
neyed manner in which the same thing is treated in 
the numerous similar hand-books produced here. 
Proceeding then toa consideration of the plotting 
of large surveys, minute instructions are given ina 
very clear manner for the laying down of meridians 
and parallels of latitude by various methods : by 
rectangular projections, in which the meridians are 
laid out parallel ; by trapezoidal projection, in which 
the meridians converge, but are treated as straight 
lines ; by conie projections, and De Lisle modifica- 
tion of the latter ; by Bonne’s projection, in which 
the parallels of latitude are represented by concen- 
tric circles, and meridians by curved lines concave 
towards the central meridian; and by polyconic 
projection which is employed in the United States 
Coast Survey. Directions for laying out all these 
systems, with the formule for each, are given, and 
the chapter containing this information possesses a 





considerable interest apart from its value to the 


topographical draughtsman. This concludes the 
first part of the book, and the second part is devoted 
chiefly to the technicalities of the draughtsman’s 
art. The chapter on conventional signs contains 
nothing worthy of note, if we except the fact that 
although quite familiar, being practically the same 
as are used in this country, there is a sufficient dis- 
tinction in them to impart a foreign appearance. 
The representation of slopes is treated of at 
great length, and indeed accurate contouring 
is one of the first necessities of successful topogra- 
phical work. The horizontal and vertical methods 
are carefully described and considered, and very 
minute instructions are given to the reader as 
to the proper spacing of the lines according to in- 
clinations. The author leans towards the vertical 
system, which"properly executed undoubtedly gives 
the most pleasing effect, though it certainly does 
not offer the same facilities for reading levels at 
different points as the contour system. Carried out 
thoroughly the vertical system involves a vast ex- 
penditure of time and patience. The author defines 
it as the method of representing ‘‘ the inclinations 
of a hill-side by means of its lines of greatest de- 
scent, which may be described as the paths along 
which balls would roll or water would flow, along 
the hill-side. Each of these lines is perpendicular 
to the contour, and indicates the true direction of 
the slope.” But besides the direction it is also 
necessary to indicate by conventional signs the 
degree of inclination, and it is the combination of 
these two requirements that involves the labour 
above referred to. This degree of inclination is re- 
presented by working to a scale laid out with one ex- 
tremity representing horizontal ground which would 
reflect the greatest amount of light, and with the 
other indicating an angle of 45deg. Between these 
extremes shown on the scale by white and black re- 
spectively, there is a regular gradation in the thick- 
ness of the lines employed. In working onthis system 
the following rule is given for finding the ratio of 
black to white for any given slope: ‘‘ Subtract the 
given inclination from 45 deg. for a denominator, 
and take the given inclination as a numerator,” 
then the fraction will indicate the proportion of the 
surface that must be observed for that particular 
slope. Of course with a properly constructed scale 
the different thicknesses of lines can be laid off, but 
even with this facility the correct execution of any 
elaborate work must be tedious in the extreme. 
The chapter on colouring drawings requires little 
comment, and that on lettering, which is perhaps 
needlessly minute, would have been better illustrated 
by type examples than by the lithographed sheet that 
accompanies this chapter; it may be mentioned, 
however, that the rules for graduating the writing 
on maps are very good ones. The chapter on field 
sketching is good as far as it goes, but is very brief, 
and the book concludes with a few useful geometri- 
cal problems and tables. We have said enough to 
indicate the scope of this work and the author's 
mode of treatment, which rises far beyond the ordi- 
nary hand-books of the same class. 





A Concise Dictionary of the English Language; Literary, 
Scientific, Etymological, and Pronouncing. Containing 
a Copious Vocabulary with Careful Definitions, Explana- 
tions of Phrases, Proverbial Expressions, dc. Brief 
Notes on Synonyms and Grammatical Constructions, and 
useful Appendices. By CHARLES ANNANDALE, M.A., 
LL.D. Based on Ogilvie’s ‘‘ Imperial Dictionary.” 
London, Glasgow, Edinburgh, and Dublin: Blackie 
and Son. [Price 10s. 6d.] 

A very few words will serve to notice this dictionary. 
It is a marvel of cheapness, and concise though it 
be, it occupies nearly 1000 pages, beautifully printed 
in small but very legible type, care being taken 
throughout to introduce distinctive characters as a 
guide to the eye. Of course it cannot be compared 
with the great ‘‘ Imperial Dictionary” issued by the 
same publishers, but as a book of general reference 
for every class of reader it leaves nothing to be 
desired. 
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DEACON’S WASTE-WATER METER 
SYSTEM.—No. II. 

Havine described the waste-water meter of Mr. 
Deacon,* we will now refer to the waste-water 
meter system under which it is employed, and by 
which the waste going on in the water supply of 
towns is not only detected, measured, and recorded, 
but is permanently reduced, and it would be 
difficult to say which is the most to be admired, 
the very perfect and ingenious system of dealing 
with this béte noir of water companies, or the 
beautifully simple and efficient apparatus by which 
that system is carried out. 

The Deacon waste-water meter system may be 
described shortly as follows. The town which is 
to be supplied ‘with water is divided, accordin 
to its population, into a number of districts, oa 
the water at its entrance to the town branches off 
to the different districts, at the entrance to each of 
which it passes through a meter of the same descrip- 
tion as that which we described and illustrated in 
our last article ; in certain special cases these districts 
may be divided into sub-districts, each provided 
with its waste-water meter. Now it is clear that, 
with such an arrangement, the difference between 
the reading of a large meter on a main, and the 
sum of the readings of the smaller meters upon 
branches which are fed by that main, must be a 
measure of the quantity of water withdrawn from 
those branches by use, misuse, and waste, and if 
readings be taken at a time when no water is being 
drawn off for use, then the record will indicate the 
amount which is flowing away to waste, and will be 
on the diagram a horizontal straight line, whose 
distance from the zero line is a measure of the 
number of gallons per hour running invisibly 
to waste. In order to eliminate from the record the 
indications of water being drawn off for use two pre- 
cautions are taken. In the first place the readings 
for waste are taken during the night, when con- 
sumers are in their beds, and when waste from 
leakage is at its maximum, and secondly, the valves 
leading out of the main under examination, are first 
closed at recorded times and then opened again, the 
time of such opening also being noted, and a 
similar process is gone through for the smaller 
distributing mains; the service valve between them 
and the houses being opened and closed, while 
simultaneous readings are recorded by the meter at 
the entrance to that sub-district. The opening 
and closing of these valves is done by night 
inspectors, who carry good watches, block plans of 
the district to be inspected, and report books, and 
whose duty is to go through the district between 
the hours of 11.30 p.m. and 5.30 a.m., to sound the 
stop-cocks in rotation by placing one end of the 
stop-cock turning key against the top of the valve 
and the other against his ear, after the manner of 
a stethoscope. By this means in almost every 
case of defective valves or pipes the sound of the 
escaping water is distinctly heard flowing through 
the valve. When this sound is heard the night 
inspector closes the valve, noting in his book the 
exact time at which he does so, and he 
notifies the spot by a chalk-mark on the pave- 
ment in order to attract the attention of the 
day inspector the next morning. It some- 
times happens that the sound continues after a 
stop-cock is closed ; this indicates that leakage is 
taking place from the main, or between the stop- 
cock and the main, and the sound in that case is 
generally to be heard at several stop-cocks, and the 
defect is localised by the relative loudness at each 
stop-cock. The road and footpath are then sounded 
until a spot of maximum loudness is found, and at 
that spot the inspector makes a chalk-mark, and 
the day inspector with his labourer, going his rounds 
the next day, seldom fails to find that close to that 
spot there is a pipe burst or a defective ferrule. At 
the end of from two to four hours, the inspector, 
having closed all the sounding stop-cocks in a dis- 
trict, has completed his round, and finds himself 
near the meter whence he set out; he then closes 
the main stop-valve at the meter for a few mi- 
nutes, and then, beginning with this valve, he re- 
traces his steps and opens again all the stop-cocks 
which he had closed in his first round, noting in his 
book the times at which he closes the valves ; he 
then returns to the night inspector’s office where he 
enters with copying ink, ina book specially ruled 
for the purpose, the particulars of his inspection. 
During all this time the meter} is automatically 
recording the flow of water into the district, 


t Ibid, 





* See page 489 ante. 
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marking upon its diagram every variation of flow 
due to the opening and closing of the stop-cocks by 
the night inspector in his rounds. At nine o’clock 
the next morning the day inspector receives a press 
copy of the night inspector’s report, and taking with 
him a labourer, he visits those premises, and those 
only, in or under which waste is reported to be 
actually taking place. Having completed his rounds 
he returns to the office and enters in red ink on the 
opposite page to the report of the night inspector 
(to which we have referred above) the results of 
his own inspection, and he issues notices to the 
occupiers of premises to have the necessary repairs 
and renewals effected. 

The following is a copy of a folio of the inspector’s 
book withthe report of the night inspectorside byside 
with the result of the day inspection the next day. 

The same day that the day inspector makes his 
round, the water manager has brought to him the 





DRAPER’S SELF-RECORDING METEOROLOGICAL 


(For Description, see opposite Page.) 


diagram from the meter of the district that has been 
under inspection, and Fig. 2 (see ante page 489) is 
an example of such a diagram, from a district of 
5500 inhabitants. 

On inspecting the diagram, the water manager 
can see the time during which the night inspector 
was continuously engaged, and he can see at a glance 
the exact amount of useful work performed in that 
time ; he can also from the same diagram estimate the 
total amount of waste detected, and by superposing 
upon it a second diagram, taken after the day in- 
spector has remedied some of the defects, he can 
see the permanent reduction of the waste which has 
been effected throughout the district. Referring to 
the diagram in Fig. 2, the lighter or upper band of 
indications shows the quantity of water which had 
to be sent into the district to supply 5500 persons 
before the waste had been attended to, amounting 
to no less than 115,500 gallons per day, or 21 gallons 


METER DISTRICT, Gripert-street, APRIL 4, 1882. 














+, | Night Inspector's | m,. | Night | Day | Results of Examination by Day 
Street. No. Report. | Time. | Inspector. Inspector. Date. Inspector. 
Marsh Lane (house) .. ~ Noise 11.54 | Griffiths. | Jones (April 5 | Ball-cock store cistern, noticed. 
me * os --/102 ” 12.2 | ms _ » 5 | Burst lead pipe under passage, 
| | | | | | _ noticed. 
Lodwick-street (warehouse) ..| 2 -* | 12.5 | “ * | ,, 5 | Ball-cock store cistern, noticed. 
ae (house) oof 187 ae 12.10 | sb as | io» ot oe tap in scullery, re- 
| | | | | paired.” 
a Bs .| 27 | 4 | 12.16 | a ms | ,, 5 | Pipe burst under parapet, repaired. 
cS oe oe aA | 12.20 x4 Aa | ,, 5 | Ball-cock double valve, regulated. 
Trueman-street (house) -.| 5 | Noise, open or shut! 12.31 | - is | ,, 5 | Iron pipe burst, repaired. 
ai (warehouse) >| 19 Noise | 12.48 | a e | 5, 5 | Ballloggedinstorecistern, noticed. 
= ax ..| 22 Noise, open or shut; 12.55 | on as | ,, 5 | Ferrule leaking, renewed. 
és (house) ..| 28 Noise 12.58 | mK a | ,, 5 | Tap in wash basin, noticed. 
fe a So ee 1.6 | es ve | 5, 5 | Ball-cock washer, replaced. 
a os 42 os | 221 | ree oi | 5, 5 | No waste at visit. 
ze a 45 is 1,14 | me rae », 5 | Pipe burst under cellar, noticed. 
ae <e ..| 52 ne 1.21 | ne me », 5 | Tapin bath-room, noticed. 
Clayton Lane (Lawrence Hotel) 29 *” | 1.40 | ae a » 5/| Ba a store cistern, fixed new 
| | | _ washer. 
= (12 cottages) ..| 22 » } 1.43 | ” i » 5 | TwoB.S.S., noticed. 
re (house) .. os] a9 6 1.47 ue a », 5 | Tap in wash basin, repaired. 
aa as -.| 14 os |} 1.61 | ne - » 5 | Crack in lead pipe in cellar, 
| | | | noticed. 
be na Pe ”» | 1.66 | ” Pe » 5 | Bath-room tap, water-closet supply 
| | | valve, noticed. 
_ ... 6 Noise, shut or open) 1.59 | re | ‘ | » 5 | Service pipe burst, noticed. 
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per head per day, of which the waste alone is equal 
| to 91,190 gallons per day, or 16.58 gallons per head 
| per day. The darker or lower diagram shows the 
amount of water flowing into the district after the 
day inspectors had remedied the principal leak 
(shown on the diagram at a little before 1 a.m.); this 
amounts to 55,440 gallons per day, or 10.08.gallons 
| per head per day, of which 5.02 gallons per head per 
| day are running to waste, the quantity to supply 
the district has therefore been reduced by 60,000 
gallons per day, or 10.92 gallons per head per day. 

The effect of the night inspector’s operations is 
well shown on this diagram between the hours of 
12.30 a.m. and 4 0’clock, the sudden fall of the in- 
dications in the ‘upper diagram at 12.50 showing 
that a stup-cock leading to a defective pipe had been 
suddenly shut off and the diagram falls away in steps 
as one stop-cock after another is closed. At about 
3.30 the main valve close to the meter is shut off 
and the indication falls to zero, and after that the 
diagram records the re-opening of the stop-cocks in 
succession between that hour and 4 o’clock on the 
morning when the night inspection was finished. 

It is obvious that Mr. Deacon’s system of waste- 
water detection possesses the greatest possible 
advantages over the old, clumsy, expensive, and 
inquisitorial system of house-to-house visitation, for 
in the first place the inspectors are working only in 
the most wasteful districts and visit only those houses 
in which serious defects actually exist ; secondly, the 
time occupied in inspection is enormously reduced ; 
and thirdly, the invisible as well as the superficial 
and visible waste is detected and measured. 

In illustration of the value of Mr. Deacon’s waste- 
water meter system we would point out that it is at 
work in upwards of fifty towns in this country and 
is becoming much adopted in foreign countries. 
Nearly the whole of Bombay, with a population of 
800,000 people, is under the system, and Mr. Krupp, 
the great gun manufacturer at Essen, is now adopt- 
ing it in his works. In Carlisle, where it has been in 
use for upwards of eight years upon a constant service 

for all purposes, the supply has been reduced from 
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42 gallons per head per day to 20 gallons, and this 
has been effected at a very small cost of application. 
In Gloucester the supply has, under this system, 
been reduced in eighteen months from 947,000 
gallons per day, first to 601,000 gallons and since to 
470,000 gallons per day for the whole population 
and on a constant service system for all purposes. 
In one district of Birkenhead containing 303 
houses the supply was, within seven days of first fixing 
the meter, reduced from 42.2 gallons per head per 
day to 16.1 gallons per head per day, on constant 
service, and in another district of the same town 
thirteen days after fixing the meter, the supply was 
reduced from 39 gallons per head per day to 11.4 
gallons per head per day. In Portsmouth, where 
the system has been in use, the supply to 60,000 
inhabitants (about one-third of the population 
of the whole town) has, under Mr. Deacon’s 
system, been reduced from 41 gallons to 19 gallons 
per head per day, thus effecting an actual saving to 
the water company of 1,320,000 gallons per day. 
The adoption of the system in Glasgow has enabled 
the authorities to effect a saving of about 14 gallons 
perhead perday inthe meter districts, and the system 
has been largely extended in that city, while in 
Liverpool the whole city is under the system, there 
being over two hundred meters in actual operation. 
In our last issue (page 528 aite) we published 
two letters from anonymous correspondents re- 
specting our last article upon this highly interesting 
and ingenious system. Our correspondent ‘‘ J. A.” 
is in error in reading our article as if we had stated 
that a systematic attempt to deal with waste water 
in the water supply of towns, originated with Mr. 
Deacon, and we do not doubt that the gen- 
tlemen referred to in our correspondent’s letter, 


took a prominent part in the investigation of this | 


very important question. The object of our article 


was to describe one particular waste-water system, 
viz., that in which the very beautiful differentiating 


























and recording meter of Mr. Deacon is employed, 
and from the very nature of that invention a system 
founded upon its employment must be essentially 


different from all others. If Mr. Deacon invented 
that meter, as ‘‘J. A.” admits he did, we are un- 
able to follow our correspondent’s statement that 
| **The ‘system’ was in operation a considerable 
| time before Mr. Deacon invented the waste-water 
| meter.” In reference to the letter of ‘‘ W. D.,” 
| our correspondent is perfectly correct in his state- 
ment that the manufacturers of the Deacon meter 
‘*have no exclusive property in the information 
collected by Mr. Deacon in his capacity as borough 
and water engineer, and by his fellow officers,” 
' and we may add that we have never heard that such 
a claim has been made either by or on behalf of the 
makers of the Deacon meter. 





METEOROLOGICAL INSTRUMENTS. 

THE Meteorological Observatory of the city of New 
York is an independent institution, and not under the 

| Signal Service Department of the United States. The 
instruments used there are all the inventions of the 
director of this observatory, Dr. Daniel Draper. As 
the instruments are designed to record on the spot, 
Mr. Draper has exclusively relied upon his mechanical 
ingenuity in devising his apparatus; and in view of 
the results of comparative tests with normal instru- 
ments, those for instance used by the Signal Service 


electricity for their action. That the mechanism 
has not become too complicated by the exclusion of 
electrical expedients, will be evidenced by the follow- 
ing concise description, in which we frequentiy repro- 
duce Dr. Draper’s own words. 

| Dr. Draper’s self-recording barometer (Fig. 1, page 
| 534) is of the ordinary mercurial type. The glass tube 
A B has a total length of 36 in., its upper part A, in 
| which the fluctuations become apparent, has a large 
internal diameter, } in. ; the remaining 26 in. of the 
‘ tube Bare of } in. bore, The tube dips into the tubular 


Department, there appears to be no reason to regret | 
that Dr. Draper’s self-recorders do not depend’ upon | 


| sheet. 
| the tracing of the pencil will magnify the mercurial 
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reservoir C, which is suspended from the fixed brass 
frame D by means of two spiral steel springs E E. On 


| the open end of C there is turned a flange by which it 


is held in a brass frame F, to which are fastened the 
lower ends of the springs E E ; it also carries anink 
pencil G which touches the ruled paper on the board 
H H, the board being drawn from right to left by the 
clock I at the rate of 4in. per hour. The reservoir C 
is suspended by the two spiral springs E E, and has 
freedom to move upand down. When the atmospheric 
pressure diminishes, a portion of the mercury flows 
out from the tube B into the reservoir C. The latter 
becoming heavier, stretches the springs and causes the 
ink pencil I to mark downwards. If the pressure in- 
creases, the reverse takes place. There isa third spiral 
spring E! of the same length and strength, also fastened 
to the frame D, and stretched by a weight to a length 
equivalent to 30in. on the barometer scale. The object 
of this spring is to provide a correction for temperature 
for the springs which sustain the reservoir. Heat has 
a slight effect on these springs, causing them to 
lengthen about #; in. for 90 deg. Fahr. A pencil at 
the lower end of E' marks the temperature fluctuations 
on the upper line of the register sheet. The instru- 
ment thus gives the correction for temperature by 
weighing the mercury, instead of measuring its length, 
which is affected by heat. The paper register is 
fastened to the board H H by small brass clamps K K. 
The board is hung by rollers to the thick steel rod 
fastened to the sides of the case, on which the paper 
is carried from right to left by means of the pulley on 
the hour arbor of the clock I. The wire which eon- 
nects the register board to the clock is soft steel (No. 
28), and having only one turn round the pulley it 
readily slips, so that the board can be pushed sideways 
for the adjustment of time, or for the renewal of the 
The longer the spiral springs E are, the more 


variations. Dr. Draper’s barometer at the observatory 
multiplies by two. This barometer has been compared 
with a Smithsonian mercurial standard barometer (No. 
1550), both instruments being exposed in the open air. 
The greatest variation noticed during a year was ;4; in. 

As to thermometers, Dr. Draper decided, after long 
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experiments with brass and glass, hard rubber and 
glass, &c., for zinc and iron, the best results being 
obtained when two-zinc strips were rivetted to one of 
iron. Fig. 2 represents the dry and wet thermometers 
fastened to the same iron frame and projecting out of 
a window towards the north. The loose ends point 
towards the room and are connected by link rods to 
the short ends of two levers which carry the ink pen- 
cils at their other ends. The curved bar A A consists 
of two strips of zinc, 20 in. long, 1 in. wide, and ;'; in. 
thick, rivetted on the same side to a similar single 
piece of iron. Zine being the more expansible of the 
two, the bars curve from the zinc side on warming. 
The right-hand bar represents the wet-bulb thermo- 
meters ; it is supplied with several small wooden 
troughs B with cotton threads to convey moisture. If 
there was only one long trough, this would resist the 
bending of the bar in case of freezing ; hence several 
smaller ones areused. The bars A are firmly fastened 
to an iron bar ©, which on its other end, and inside the 
room, bears a little pillar D acting as a fulcrum to the 
slender brass levers E E. These levers perform the 
registrations ; at one end they are connected by links 
F F to the free ends of the thermometer bars A A, and at 
their other end they carry the pencils GG. These pen- 
cils, the one filled with red, the other with blue ink, 
trace lines upon a sheet divided into degrees, not by 
straight lines as before, but into hours by curved lines 
such as are required by the circular movements of the 
lever pencils. Mr. Draper asserts that his thermo- 
meters respond very readily even to sudden changes in 
temperature. 

The sunshine thermometer is constructed on the 
same principle. An iron pipe A (Fig. 3) extends from 
the room through the roof. There it carries the bar 
B, and fastened rigidly to the latter is the thermometer 
bar D, whose bendings are by means of a wire which 
passes through the pipe A and over a guide pulley, 
communicated to the lever E, which actuates the 
tracing pencil. The parts on the roof are incased in a 
glass tube 20 in. long and 4 in. wide, and mounted 
2 ft. above the roof. This tube serves simply for pro- 
tection against wind and rain, the air inside is not ex- 
hausted. Mr. Draper has, however, also used vacuum 
thermometers of this type, which, when manufactured 
by Casella, agreed with the Kew standard instru- 
ments, The leverage in the instrument illustrated is 
so adjusted as to multiply the indications by four. 
When the line drawn on the register sheet is zig-zag, 
it signities that many clouds have covered the instru- 
ment; a clear day would show a continuous curve 
without serious oscillations, 

The first rain gauge constructed for the New York 
Observatory was on the principle of the Tantalus cup, 
which is emptied by means of a glass syphon after col- 
lecting a certain amount of water. It happened, how- 
ever, sometimes that insects or pieces of leaves choked 
the syphon. Dr. Draper, therefore, made use of his 
train and snow gaug for the tilting bucket, providing a 
tenfold registration, so that rainfalls of ;}, in. can 
be measured. The rain gauge receiver A (Fig. 4) is 
funnel-shaped, and is mounted on a square box about 
2 ft. above the roof ; from A descends a block-tin pipe 
B, 3 in. in diameter to the triangular prismatic gravity 
bucket C, which is balanced by means of two pivots E 
in a square frame D, just above and forward of its 
centre of gravity ; F is the adjustable counterbalance 
for tilting the bucket. The just-mentioned frame D 
is suspended to two spiral steel springs G G which hang 
down parallel to the register sheet, so that the pencil 
rises from the register when the bucket is emptying 
without making a return mark. The pencil is attached 
to the vertical rod H, which projects from the frame, 
and is steadied by the bracket I. The square box above 
mentioned, on which the receiver is mounted, is 
supplied with warm air by the pipe L, ending over a 
gas burner. This is necessary to melt the falling snow, 
sleet, or hail, to make it pass down to the gravity 
bucket. A metallic bar thermometer controlling a 
valve in the hot air pipe prevents the temperature 
from rising above 40 deg. Fahr. The instruments in- 
dicate, as in the former cases, the time simultaneously 
with the rainfall, so that the beginning, the rate, the 
ending, and the quantity for each storm are determined. 

Wind observations are taken by means of three 
separate instruments, all of Mr. Draper’s device. 
How the direction of the wind is recorded will easily 
be understood from a glance at Fig. 5. Thedrum C, a 
brass cylinder round which the register sheet is rolled, 
turns with the shaft B of the vane A which is 15 ft. 
above the roof. The pencil is fastened to a weight 
D and descends vertically once in twenty-four hours ; 
its movement being regulated by clockwork ; an elastic 
india-rubber spring makes the pencil bear lightly 
against the paper. If there is no wind, the pencil 
marks a straight line downward ; if the cylinder with 
the sheet, which is divided in four vertical columns, 
corresponding to the four cardinal points, turns, the 
pencil marks in the respective quarter, whilst the 
horizontal lines on the sheet indicate the hour. A 
sudden gust from the east interrupting a south breeze, 
for instance, would show as an arc over from the south 
to the east column, As the vane generally is in con- 





stant smaller oscillations, the wind curves are naturally 
very ragged. 

The record of the velocity of the wind is produced 
by a Robinson anemometer with its four cups, which 
revolve round at a speed that is assumed to be about 
one-third of the wind velocity. The anemometer shaft 
B (Fig. 6) terminates in an endless screw which engages 
with a train of wheels connected to a cam D. The 
ink pencil rests on the edge of this cam, one revolu- 
tion of which corresponds to 15 miles in the move- 
ment of the wind. During one revolution of the cam, 
the pencil travels from the bottom of the paper to the 
top in a more or less slanting and irregular line ; 
arrived at the top, the cam lets the pen drop in a 
vertical line and the registration movement recom- 
mences. The number of times that the pencil moves 
from top to bottom, multiplied by 15, gives the number 
of miles the wind has travelled.. The sheet-board is 
drawn aside at the rate of 4 in. per hour as described 
before. The lower end of the shaft rests in an agate 
oil-cup. 

The force of the wind is measured by the pressure 
exerted upon acylindrical metaldrum. Thedrum A A 
(Fig. 7)is made of tin plate, 1 ft. high and 1 ft. in diameter, 
and is suspended by a chain B to a strong support on 
the top of the observatory. Another chain and guide- 
rod d connect this drum to a spiral spring fastened 
below in the case. The wind pushes the drum aside in 
the direction towards which it is blowing to the posi- 
tion A!; the connecting chain pulls the spring upward, 
and the pencil draws a vertical line, the length of 
which will depend upon the pressure of the wind. 
The force necessary to draw the pencil upward toa 
given point has been determined by experiments and 
expressed in pounds per square foot, and the sheet has 
been ruled accordingly. The direction of the wind 
does not influence the working, as it always has the 
same surface to press upon. 

At the observatory, velocity observations have been 
taken by Draper’s anemometer, and also by one of 
James Green’s 3-in. cup wind gauges; the readings 
agree mostly. On one November day Draper’s instru- 
ment indicated 58 miles for twenty-four hours, and 
Green’s 59 miles. With regard to his instrument for 
recording the force of the wind, Dr. Draper remarks, 
that it was found by trials with this instrument, and 
a flat surface 1 ft. square,that the scale of the recorder 
is correct, and that it is impossible to calculate the force 
of wind by its volocity on account of the lulls and 
gusts, some of them lasting for only a few moments. 

We have only a few lines to add. The ink pencils 
employed for all the instruments are made by drawing 
narrow glass tubes to a fine point ; the ink isred, or 
blue ink diluted with one-quarter of its volume of gly- 
cerine; the latter prevents the ink from drying too 
rapidly. The advantage of this form of pencils over 
lead pencils is that they require very little orno pressure. 
The instruments are placed in a top room of one of the 
town buildings in the Central Park of New York. 
The room lies high and faces east, north, and west with 
its three outer walls, the other rooms of the Meteoro- 
logical Observatory are situated on the same top floor. 








RAILWAY SIGNALS. 

Tue science of interlocking signals has gradually 
been making such progress towards perfection that at 
the present time it would seem almost impossible that 
any accident should occur through imperfect signal 
arrangements, The present aim and desire of signal 
engineers is to reduce the signalman’s responsibility as 
far as possible, and to give him such machines as will 
automatically test the accuracy of his actions. The 
locking frame provides against wrong signals or 
points being moved simultaneously, and so long as all 
the connections are sound, it is satisfactory, but in the 
event of a failure in the connections, the signalling 
devices themselves cease to follow the actuations given 
at the locking frame. 

The object of the invention which we illustrate on 
page 531, and which has been designed and patented by 
Mr. Harry L. Davis, of the Great Eastern Railway, is, 
in addition to the usual interlocking in the signal cabin, 
to interlock the signal arms ordevices themselves, so that 
should the connections between the locking frame and 
the signal indication fail (as is frequently the case in 
practice), still it would be impossible for two signals 
which conflict, to be standing inthe ‘‘ safety attitude ” 
at the same time, as the arms themselves are inter- 
locked ; and, furthermore, the signalman will at once 
perceive that some connection has failed. 

The recent accident at Earl’s Court has drawn the 
attention of railway and signal engineers to this great 
risk which still remains, and also to similar mishaps 
occurring through the fracture of rods or signal con- 
nections, and over which the signalman has no control 
or knowledge. The balanced arm toa certain extent pro- 
vides for this contingency, butexperience hasshown that 
in many instances the balancing has failed to bring’ the 
arm up to the “‘ danger attitude,” especially when the 
fracture in the rod happens at a distance from the 
signal post, and in the cases of wires becoming jammed 
or entangled, as they often do from various causes. 

This arrangement, which we now illustrate, claims to 





be the only way of satisfactorily insuring the impossi- 
bility of two conflicting signals being lowered at one 
time, and is effected, as will be seen by the detailsand de- 
scription given, by mechanically locking the conflicting 
signals on the arms themselves. . 

To illustrate this an ordinary suburban station with 
a junction is given in Fig. 1. Suppose the suburban 
starting signal A to be lowered to enable a train to 
pass from No. | road to the up through line, the inter. 
locked levers in the signal-box would in the ordinary 
way, prevent the down through line signal B, for a 
train to pass along No. 2, line being given, but should 
a failure in the connections take place, it would be 
possible for the two signals A and B to be in the 
** safety attitude” at the same time, and thus inviting 
a collision at point C. To prevent this the action of 
lowering the up-starting signal A, which is effected by 
the working rod shown in full lines, is made to actuate 
an extension of the rod to the conflicting signal B, 
shown in dotted lines, and marked *‘ Lock rod.” This 
is carried up the post, and mechanically made to lock 
the arm by the method illustrated and described below. 
Similar arrangements are provided in the case of the 
down through line home signal B, which thus 
effectually locks the up-starting signal A, or the 
locking can be done by the same lever actuatiug the 
conflicting points D, whichever may be considered 
most advantageous. 

A front and side elevation of a signal is given in 
Figs. 2 and 3 and Figs. 4 and 5, showing the rod E 
actuating the signal, and the rod F working the 
mechanical hooked bell-crank 4, Fig. 5, which is 
shown in the locked position. Figs. 4 and 5 illustrate 
the effective parts in detail, from which will be seen the 
method of directly locking the arm itself by the hooked 
bell-crank G, which must always be in the position 
shown, when the conflicting signal is lowered, as the 
same action which lowers the one locks the other, 
Having described the method of locking let it be 
supposed a fracture has occurred at X, see Fig. 1, and 
that the suburban signal A has been lowered, and re- 
mains standing off after the signalman has returned 
the lever in his box to the normal position, as the 
balancing of the arm is altogether insufficient to over- 
come the friction of the rollers in the long length of 
rod. Theaction of returning the lever working signal 
A in the frame has unlocked the signal B ; now should 
the signalman endeavour to pull off signal B he will be 
unable to move the lever owing to the position of the 
hooked bell-crank on signal A, which is shown dotted 
on Fig. 5, and butts against the vertical working rod 
of that post. 

The lock is attached to each conflicting signal, and 
it will be found, by taking any example, that which- 
ever rod breaks, no two opposing signals can be stand- 
ing off at one time, and it has the turther advantage 
of immediately acquainting the signalman that some- 
thing is wrong. 

The method can be carried out with signals of any 
type, whether worked by rod or wire, and is com- 
paratively inexpensive in its application. It can be 
applied however complicated the station or junction 
may be, and is certainly the only direct mechanical 
lock between conflicting signal arms. The locking 
device of one arm may be made to act upon and 
control the locking device of one or several other 
arms directly between the signals themselves, with- 
out the intervention of the movement of the levers, 
or the locking device on any signal arm may be con- 
nected back to the levers in the locking frame, so as to 
lock or unlock any levers as may be required. 

from the accident at Earl's Court it would appear 
that if so simple and effective a method of prevent- 
ing accidents can be applied for a comparatively 
small cost railway companies would give this matter 
their earnest consideration. Signal connections will 
always be liable to failure, for whatever care is 
taken in their manufacture, absolute security cannot 
be guaranteed by any tests of the material, so 
that a method by which these failures are rendered 
harmless is of the greatest importance, both to the 
public and also to those who are responsible for 
the safety of the hundreds of thousands who dafly 
travel on our railways. In conclusion we may state 
that the arrangement we have described is being con- 
structed by Messrs, Saxby and Farmer, of Kilburn, 
N.W 








ENGINES OF H.M.S. ‘‘SURPRISE” AND 
‘* ALACRITY.” 

WE publish this week a further instalment of our 
series of illustrations of the compound twin-screw 
engines of H.M.S. Surprise and Alacrity, other en- 
gravings of which appeared in our numbers of October 
9th and 23rd and November 6th and 20th. In our 
issue of the week after next we shall conclude the 
series and shall then give descriptive particulars, 








Coat In Iraty.—The imports of coal into Italy in 1884 
amounted to 2,605,684 tons. The corresponding imports 
in 1883 were 2,351,969 tons. English coal figured in 
sie imports for 2,055,302 tons and 2,254,129 tons respec- 
tively. 
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THE FORTH BRIDGE. 


On the Forth Bridge Great Caissons: their Structure, 
Building, and Founding.* 
Py Mr. Anprew 8. Biccart. 
(Concluded from page 513-) 

THe caissons, after leaving the launching ways (Tig. 10), 
were towed to their site and securely moored to timber 
dolphins, which served as supports, and also as guides 
to determine their correct position. After this, any 
of the ironwork still remaining was completed, and con- 
crete filled in over the floor till sufficient weight had 
been added to keep the caisson firmly on the ground, at 
all states of the tide, even after air was forced into the 
working chamber to allow the men to enter. During part 
of the time occupied in filling in the latter portion of the 
concrete just mentioned a temporary caisson was placed 
in position. It consisted of strong wrought-iron segments, 
fourteen to the circumference, each being 10 ft. high, 
bolted to each other and the permanent caisson. A tem- 
porary working platform was now thrown across the top, 
on which were placed the engines, boilers, crane, &c., re- 

uisite for the carrying on of the sinking operations. 
Three 3 ft. 6 in. diameter shafts were also carried up 
from the working chamber to this platform. On the upper 
end of two of these shafts were placed the air locks 
through which the hard material was raised in buckets, 
while on the third was fixed the air-lock for the ingress 
and egress of the men. 

Opening into the chamber were three ejector pipes led up 
from the shoe to the outer shell, and these were used for 
discharging the silt met with during the excavation of the 
first 20 ft. or thereby. A smaller pipe was also carried from 
the shaft, entered by the men, to the outside of the caisson, 
designed to clear the bottom of this shaft, and to open upa 
working space within the chamber. Water pipes were also 
led into the chamber to dilute the silt prior to discharge 
through the ejectors. At the ends within the ,chamber 
of all these pipes, was fixed a cock or valve, which, 
along with all the lower parts, was placed in position 
before the launch; the remainder, or upper parts, being 
fixed any convenient time thereafter (Figs. 8 and 9, 
page 539), 

The air was led in iron pipes from the compressors to 
near the caissons, but was afterwards conducted by a 
flexible hose to a check valve on the air shaft, where it 
was forced into the caisson. 

Water was similarly led from a raised tank to the main 
pipe on the platform and distributed as required. 

Two styles of air locks were employed, one for the men 
and the other for the buckets. They were all placed over 
and firmly bolted to the upper end of the large air shafts 
at a level convenient to the working platform. The lock 
used by the men was of the simplest form, consisting of 
two wrought-iron cylinders, the outer one being 7 ft. in 
diameter, while the inner was longer and corresponded in 
size to the shaft on which it rested. One end plate 
covered the top of both cylinders, while at the bottom, 
only that between the outer and inner cylinders was in- 
closed. Two upright plates between these cylinders 
divided the space between the inner and outer into two 
distinct compartments, each of which constituted a sepa- 
rate and independent entrance, by having placed within 
it two opening iron doors. The lock was wrought thus: 
When any one desired to descend he passed into the outer 
chamber of the air lock and closed the door behind him. 
On opening the cock communicating with the air shaft, 
air entered the chamber until the pressure was equal to 
that within the caisson. The inner door now became 
free to open while the outer one was kept securely shut 
by the pressure of the air within. Through the inner 
door a free passage was had to the air shaft, within 
which a ladder was fixed. 

The locks through which the material was discharged 
were similar in principle to the one used by the men, but 
were necessarily more complicated. The p Aico was that 
of Mr. Baker and Mr. Arrol. They were placed on the 
top of the 3 ft. 6 in. diameter shafts, and securely bolted 
tothem. Immediately over the shaft was the barrel or 
cylindrical portion of the lock, through which the buckets 
passed in their up and down movements. At one side of 
the lock barrel an airtight space was left, into which the 
top and bottom horizontal sliding doors were run, when 
drawn back to allow the bucket to pass through. About 
midway between the doors and well back, was a drum round 
which the chain used in raising and lowering the buckets, 
wound after it had passed over a swivelling pulley fixed 
to the top door. Each door was actuated directly either 
by a small hydraulic cylinder or handwheel with rack 
and pinion, placed outside the lock. The rod was common 
to both motions and passed through a stutfing-box to pre- 
vent any leakage of the high-pressure air within. Upon 
the drum shaft (passed to the outside of the lock in a 
manner similar to the rod already mentioned) was keyed a 
large wormwheel, driven by a worm fixed directly to the 
crankshaft of a small double-cylinder reversing engine, 
firmly secured to the barrel of the lock. Suitable cocks 
for admitting and discharging the air were placed on the 
lock and so arranged that it was impossible to have more 
than one open at a time. The cocks employed for working 
the hydraulics used in opening and closing the two doors, 
were so interlocked that one door could be open only when 
the other was completely closed. Additional protection 
was also secured by a locking bar, arranged so that if one 
door was open the other was held fixed till the first was 
again closed. A system of lifting rods, passing through 
stuffing-boxes and wrought by levers, raised and held the 
doors against the face of the rubber rings every time the 
lock was used, till the air pressure behind relieved them of 
their work. To prevent the overwinding of the bucket, a 
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dial with pointer served to indicate its true position to 
the person in charge of the winding engine. 

Founding of the Caissons.—The sinking of the csissons 
was always commenced by setting a few men to clear 
away the silt under the air shaft and open up a space in 
the working chamber, to allow the full complement of men 
to descend. 

As already mentioned, two pipes, with valves on the 
inner end, were led into the air shaft, for the purpose of 
removing the silt, which was effected in the following 
manner. 

Through one of the pipes, led to any desired point by 
an india-rubber hose, water was forced into the chamber 
for the purpose of diluting the mud. From the place 
where the dilution was effected, another hose led the silt 
back to the second pipe, through which it was discharged, 
by the pressure of air within the caisson. When ejected, 
the silt had all the appearance of a thick muddy water. 
To keep the water from spreading over the working sur- 
face in the chamber, a small mud trough was formed 
into which a constant stream from the pipe already re- 
ferredto wasrun. Oneman manipulated thedischarge pipe, 
by keeping the end alternately in and out of the trough, 
for such short intervals as might be required to keep the 
passage clear. As a precautionary measure, a man was 
placed at the discharge valve to regulateit, and in the event 
of anything going wrong, to close it to prevent any undue 
e:cape of air (Fig. 11). Great care had to be exercised 
during the first stages of sinking, as the gradual removal 
of the silt, from within the caisson, took away its support 
and caused it to settle down, sometimes too suddenly, as 
in one instance when it dropped 7 ft., completely closing 
up the working chamber, and even causing the silt to rise 
in the air shaft to about the same height as it had been 
when excavating was commenced. This occurred about 
low tide, the most dangerous time, because of the lessened 
displacement, but fortunately all the men were out, as a 
subsidence had been looked for owing to the silt showing 
signs of flowing within the chamber. As soon as the silt 
was solid enough passages were made to the other ejectors, 
and they in turn, if required, were brought into play till 
the whole of the silt was discharged 

While the ejectors were at work, the air pressure 
within the caisson was always kept higher than that due 
to the head of water outside. The nature of the silt 
enabled this to be done, the pressure observed at various 
times being as follows—27 lb. and 26 lb. per square inch, 
while the respective heads of water were 40 ft. and 50 ft. 
Little alteration took place in the pressure within the 
caisson during the rise and fall of the tide, as it seldom 
varied more than 2 lb. or 3 lb. in a tide of 18 ft. 

When all the silt had been removed from within the 
chamber, and the caisson had reached the boulder clay, 
recourse was had to the common pick and shovel, and as 
the ejectors were of no further practical value, the 
material was passed out in buckets, through the two locks 
already mentioned. These buckets were placedon bogies, 
and run on a light tram to the mouth of the 3 ft. 6in. 
shaft, in the chamber below. They were hoisted in the 
manner already described. The filled buckets were 
attached to the chain, unwound from the barrel B, which 
was worked by means of the worm W, on the crankshaft 
and wormwheel W', on the barrel. (See Figs. 4 and 5.) 
Water was now admitted to the lower hydraulic cylinder 
H, which closed the bottom door D below the bucket. 
This door was held to its bearing by means of tappets T, 
wrought by the lever L, and kept thus till held fast by 
the air pressure behind, which took place as soon as the 
pressure of the air within the lock was, by opening the 
cock (), allowed to equalise itself with that of the atmo- 
sphere. The upper door D! was now drawn back into its 
recess by means of the hydraulic cylinder H', and the 
bucket was thereafter free to be lifted by the crane. This 
action was simply reversed when a bucket was being 
passed into the caisson, but it will be observed the lower 
door could not be now drawn open by the hydraulic cy- 
linder till the upper has been closed, owing to the inter- 
locking form of the handwheels D regulating the cocks 
through which the water required to pass on its way to 
and from the hydraulic cylinders. 

The sinking of the first caisson was proceeding very 
slowly, when fairly into the boulder clay, a result satis- 
factory in one respect, looking at the foundation to be 
obtained, but not when the time it would take to sink 
it to its final position was reckoned, especially as more 
sr to be gone through than was at first antici- 
pated. 

Mr. Arrol visited the air chamber to see what could be 
done to hasten the work, and one of the results was his in- 
vention of a hydraulic spade. (See Figs. 6 and 7.) It con- 
sists of a wrought-iron cylinder C, having a brass casting B 
screwed on to the one end, through a stuffing-box on which 
the shaft S of the spade passes, while to the other end 
is similarly fixed a cap, capable of having screwed into it 
short wrought-iron pipes, to vary the length of the spade 
as required. The spade proper is forged on one end of 
the shaft or piston-rod S, while to the other the piston P, 
with the necessary cup leather, is securely fixed. A cock 
Qis screwed into the lower casting, communicating with 
both ends of the cylinder, and to it high-pressure water is 
led through a small flexible hose. Another hose is em- 
ployed to carry off the exhaust water. When working, 
each spade is served by three men, and the action re- 

uired is very similar to that in the ordinary hand tool of 
that name. A working face, about 15 in. deep, is neces- 
sary, above which two men (one oneither side of the spade) 
stand, while a third man is stationed immediately behind. 
The two men lift the whole machine by a cross handle, 
and place the point of the spade on the ground, a few 
inches behind the working face. The third man now opens 
the cock, and this allows the water to enter the top, 
which causes an upward movement of the cylinder, until 
the pipe screwed into the upper end bears against the 
roof of the chamber, and that immediately over a rivet 





head, to prevent it from slipping. The upward movement 
of the cylinder being thus effectually arrested, the spade 
is forced into the ground, till the piston reaches the end of 
its stroke, and then, upon reversing the cock, the cy- 
linder falls and sets free its upper end. The clay in front 
of the spade being loosened, is finally brought away by 
the men taking advantage of the leverage of the cylinder, 
which pushes the material off before the spade. What 
with difficulty was before taken away in pieces about the 
size of one’s hand, was by this spade dug out in lumps so 
large, that they had usually to be recut before they could 
with ease be lifted into the buckets. The whole of the 
ground within the chamber was accessible to the spade, 
even to that portion underneath the sloping part of the 
shoe of the caisson where it was often held to its work at 
an angle of about 60 deg. 

During the working of the hydraulic spades, an interest- 
ing point was always prominent to observers. As already 
mentioned, the exhaust water was conveyed to a hole in 
the ground, and as it rapidly accumulated, means had to 
be employed to expel it from the chamber. Advantage 
was taken of the air pressure within to effect this. Owing 
to the boulder clay in which the spades wronght being 
fairly water-tight, the pressure in the chamber did not, 
however, as a rule, exceed more than from 12 lb. to 16 Ib. 
per square inch during the time occupied in digging out 
clay. This pressure was much less than that due to the head 
of water had it been free to enter the working chamber, 
and so to expel the exhaust water recourse was had to the 
simple device of aliowing a proportion of air to escape with 
the water, varying less or more according to the difference 
between the pressure of air within the chamber and the 
height to which it had to be forced when being discharged. 
This served the purpose admirably, as in all cases the 
water was easily and efficiently ejected. It was expelled 
from the discharge pipe above high water, in spurts, as if 
coming from a plunger pump, leading one to the con- 
clusion that cores of water and air alternately filled the 
pipe, thus reducing the effective head of water in propor- 
tion to the amount of air in the pipe. Observations taken 
at irregular intervals showed the pressure within the 
chamber to be 12 ]b. and 2241]b. per squareinch, while 
the heights of discharge at the corresponding times were 
60 ft. and 80 ft. respectively. 

Before proceeding to describe the filling up of the work- 
ing chamber, it will here be in place to revert to some of 
the difficulties met with, and precautions taken, while 
sinking the caisson. 

During the excavation of the first portions of the mate- 
rial from within the chamber, the sinking of the Queens- 
ferry caissons was a matter demanding careful attention. 
If the caisson did not gradually subside as the material 
was removed, then the whole of the men were ordered out 
of the chamber at low tide, and if a subsidence was desired 
the air pressure was slowly reduced (thereby greatly in- 
creasing the downward pressure of the caisson) till the de- 
sired amount of settling had been effected. The removal 
of the men was a precautionary measure intended to 
secure them against the danger of any sudden drop of the 
caisson (which as already mentioned did occur) while it 
was still in the silt and liable to sudden subsidence. This 
precaution became unnecessary, and was therefore discon- 
tinued as soon as the caisson was fairly down into the 
boulder clay. 

Another matter of the utmost importance, and one re- 
quiring vigilant watchfulness, was the sinking of the cais- 
son vertically. If not in its true position when operations 
were commenced it was so guided as to bring it to the cor- 
rect place when down. This was generally accomplished 
by tilting its top in the direction opposite to that in which 
it was intended to move it, and sinking being continued 
while so tilted, the lower edge gradually approached its 
true position. On this being attained the whole caisson 
was righted, and if still true, was sunk vertically till it 
reached the proper depth. 

Another way of effecting the same purpose was to tilt 
the caisson as before, but immediately afterwards to right 
it, when it would be found to have moved through a certain 
distance sideways, and that in the direction required, 
owing to the side first tilted having pressed against the 
lower and harder ground, thus causing the caisson, when 
righting, to move a little in the one direction. A secon- 
dary assistance was to place heavy timbers at an angle 
against the top of the shoe. These timbers were made to 
bear against the ground, so that when the caisson was sub- 
siding their tendency was to push it from them, and thus 
help to bring it back to its true place. 

During the greater part of the time occupied in the sink- 
ing operations, concrete was being added to that already in 
the caissons to overcome the increased resistance to the 
downward pressure. So soon as the caisson reached its 
proper depth and the work of excavation was finished, and 
all the material discharged through the two shafts, the 
working chamber was filled with concrete in the following 
manner : 

Two iron tubes were fixed into the material shafts, and 
on the lower end of these shafts, plates previously prepared 
were bolted to receive the tubes through which the con- 
crete passed down to the working chamber. On the top 
and bottom of these tubes air locks were fixed to prevent 
the escape of the air within the chamber, and also for 
regulating the admission of concrete. 

The lower locks consisted of flanged steel castings, to 
the under side of each of which a balanced door, opening 
towards the chamber, was securely attached. To the side 
of these castings cocks were fixed, controlled from within 
the working chamber, and opening or cutting off commu- 
nication between the tubes and the chamber. A some- 
what similar lock was placed on the top of these concrete 
tubes, the top of which was raised a little above the level 
of the floor on which the concrete mixer, placed near by, 
rested. The concrete was passed to the chamber as 
follows: Any convenient quantity of this material was 


filled into one of the tubes and kept there by the closed 
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hinged door at the bottom of the tube. The door on the 
upper lock was now closed, and on the men below being 
signalled to, they opened the cock communicating with the 
concrete tube and equalised the pressure therein with that 
in the chamber. his allowed the lower door to be 
opened, when the contents of the pipe at once fell to the 
floor. The concrete was now ready to be laid in position, 
the portion against the roof being firmly rammed. 

The lower lock in the mean time having been closed, this- 
change was signalled to those above, who allowed the 
compressed air to escape, when the concrete tube was 
again ready to be filled. With two of these tubes, and | 
with work being carried on night and day, the chamber 
could be filled within a week. The final closing was effected 
from the men’s shaft after the air pressure had been taken 
off the caisson. 

Grout was run into all the shafts and allowed to find 
its way into every interstice between the iron roof of the 
chamber and the concrete till all was completely filled. 
The shafts were now removed, and the voids previously 
left in the concrete to facilitate this, were filled up. The 
concrete was carried up over the full area of the caisson 
to within 12 in. of the top of the permanent ironwork. 

The remaining 26 ft. of the piers was solid masonry, | 
varying from 55 ft. in diameter at the base to 49 ft. at 






the top, and consisting of an outer skin of grey granite | 


with hearting of Arbroath stone. Into this masonry were 
built forty-eight 24in. diameter steel bolts, with en- 


larged ends, protruding sufficiently above the pier to give | 
ample grip to the large cast steel nuts required to hold | 


down the steel superstructure of the piers. 

For lighting purposes candles and oil were at first em- 
employed, but ies were soon displaced by the electriclight. 
The great superiority of this light was especially apparent 


within the first chamber, for after its adoption a perfectly | 


clear atmosphere was obtained. 


Inchgarvie Caissons.—The caissons of the Inchgarvie 


group were in general outline and parts very similar to 
those used for the South Queensferry piers, but the lower 


half of the shoes, in this instance, had supporting brackets | 


instead of sloping shoe plates. These had the effect of 


stiffening the cutting edge at the bottom and facilitating | 
the excavation by allowing better access to the rock imme- 


diately underneath. 
The caissons were launched complete, and at once re- 


moved and moored to the end of the temporary jetty, | 


where they received as much of the brick ring and con- 
crete as the shallowness of the water at this point would 
permit.them to carry. 


The temporary caisson, trestles, and flooring, remainiug | 
shafts and air locks, were also added here, being those pre- | 


viously used in sinking the Queensferry caissons, if we 
except one of the temporary caissons made up cf long 
vertical plates, stiffened by circular girders. and vertical 


tees, instead of complete sections, as in the other. It | 


should be here stated that previous to launching, two 
solid built-up timber blocks, about 9 ft. square, intended 
for support, were securely fastened to the shoe of each 
caisson, and in the bottom of the river, on the site of the 
caisson, corresponding to each timber block, a bed of 
concrete and sand bags was so laid that when the caisson 
was placed on its site, and sitting level, the blocks would | 


rest fairly on their respective beds. These supports | for it, by having anchoring c 
were rendered necessary by the sloping nature of the rock, | and to blocks, sunk in the river. 


which at the lowest point, reckoning on the area imme- | 
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diately underneath the caisson, was 16ft. under the highest | and brickwork was added till it rested at all states of the 
parts. A third support for the caisson was the steel edge, | tide on the three bearings already mentioned. 
bearing on these higher parts of the rock. | No difficulty was experienced through instability of the 
The caisson being towed to its site was securely held | beds of sandbags and concrete, the blocks being firmly 
against bearings on the or iron staging prepared | and securely supported by them, while the rock bearing 
ains carried back to the rock | was quickly improved by the men going down and remov- 
: | ing the protruding parts during the short intervals the 
As the caisson was now floating in deep water, concrete | caisson rested at low tide, This levelling soon permitted 
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rock. Against the inside of these plates a wall of con- 
crete, in bags, was formed, and thereafter the hole was 
tilled up with concrete to the level of the caisson edge. 

Concrete was now filled into the working chamber and 
grouted up in the manner already described, and the piers 
are being completed in a similar manner to the South 
Queensferry group. 

Rate of Progress.—To excavate a circular hole, 70 ft. in 
diameter and 40 ft. in depth, even in open ground, would 
be a work involving the expenditure of a large amount of 
energy, but to do so in the bed of a river by means of 
caissons is a work of much greater importance. 

The times occupied in sinking the Queensferry caissons 
were, for the S.W. caisson, 99 days, the depth sunk being 
fully 39 ft. ; for the S.E. caisson, 72 days, with a depth 
of 37 ft, ; and for the N.E. caisson, 72 days, with a depth of 
43 ft. 

The increased rate of progress in the case of the two 
latter caissons was due principally to the advantages 
gained by the use of the hydraulic spades already de- 
scribed. 

For several days together (each of twenty-four hours) 
the average digging rate, while in the stiffest of the 
boulder clay, with twenty-seven men in all below, was 
1 ft. per day. During this time four hydraulic spades 
were at work, and a filled bucket was being sent above 
every five minutes. 

This represents a digging power for each spade of about 
35 cubic yards, and for each man, of about five cubic 
yards each twenty-four hours, 

Even this rate of progress was exceeded, for at one 
time, in asingle shift of twelve hours with twenty-three 
men below, a filled bucket was sent up every 4} minutes, 
giving a discharge of about 86 cubic yards, almost equal 
to 74 cubic yards per man in twenty-four hours, 

These results, considering the peculiar circumstances 
under which this work had to be performed, must be 
looked on as very satisfactory. 

In the case of the Inchgarvie caissons the times occupied 
in sinking were certainly more extended, but this was 
chiefly owing to the bed of the river being hard rock. 

Effects of Air Pressure.—To pass from air of any given 
pressure to that of a higher, or lower pressure, can gene- 
rally be performed with ease and safety, provided suffi- 
cient time be allowed to permit of the change in the 
pressure being very gradual. 

The sensation on entering of those who pass through the 
air lock for a first time varies with almost every indi- 
vidual. While on the one extreme the effect in a few cases 
is nil, on the other, and which happily is rare, fainting is 
even produced, 

The most common inconvenience is a feeling of pain in 
the ears, produced by the inequality of the pressure on 
the outside and on the inside of the tympanum or drum. 

One case which came under my notice was that of a 
young man, who had severe pain in one ear only- It was 
afterwards discovered that there was a small perforation 
in the tympanum of that ear in which no pain had been 
felt. 

After descending to the working chamber the feeling 
for a time is usually one of exhilaration; this gradually 
disappears until the only difference commonly felt from 
usual, is work more fatiguing, and more exertion in speak- 
ing ; for example, whistling is almot impossible. 

If, from any cause, the pressure was suddenly reduced, 
then all within the chamber was instantly enveloped in a 
dense fog until the pressure remained for atime stationary 
or was increased, in which latter case it rapidly cleared. 

This fog was due to the cooling effect produced by the 
sudden expansion of an atmosphere loaded with moisture.. 

So long as the pressure remained from 12 lb. to 18 lb. no 
ill effects were experienced by the men, even though they 
were working every alternate six hours each day, Sunday 
excepted, and then only throughout the day. When, 
however, the pressure rose much above this point, and 
more particularly if the ground being excavated was 
muddy, sickness appeared among the workers, the true 
cause of which is still unknown. The symptoms of those 
affected were severe pains in the legs and arms, in some 
extreme cases resembling a paralytic shock. The attack, 
as a rule, came on shortly after coming out of the chamber. 
Relief was had in some cases by returning to it ; in others, 
by a strong shock of electricity ; while in others, again, it 
came only with time; and in a few even that has not 
yet brought convalescence. 

In all cases when the pressure exceeds 25 lb., it is well 
to reduce the working hours, and to continue doing so as 
the pressure is increased. By this means the men are 
better able to keep up their strength, and consequently 
enabled to withstand the ill effects of the high pres- 
sure. The value of this precautionary measure has been 
clearly demonstrated in the case of this undertaking, as 
well as in other works where compressed air has been 
much used. 

Provided one is in good health, entering and remaining 
under a heavy air pressure for a time rarely does visible 
harm, but this may be accepted as a truism, ‘‘the more 
seldom one does so the better.” 

No. 4 or the Tilted Caisson.—On the first day of the pre- 
sent year a singular and unfortunate accident happened to 
the (Jueensferry north-west caisson. 

After launching it was towed to position, there to be 
partly concreted and to receive the remaining four 
pose of plates still required to bring it to its proper 
neight. 

Concreting was carried on till about 2500 tons had been 
filled in. This left a freeboard under the rivetted work of 
7 ft., which with two courses of 3 ft. each, bolted in position, 
raised the top of the caisson 13 ft. above the water line. 
New-Year’s Day was the day following the height of the 
spring tides. On the previous night the tide had been 
exceptionally low. This caused the caisson to take the 
ground earlier and lie over more than on any previous 





occasion. The greater list on this date was no doubt 
largely due to the mud and soft silt being washed away 
by the current from underneath the caisson as it neared 
the ground. The lowness of the tide allowed the caisson 
to rest more heavily, and consequently to sink more 
deeply, into the ground, where it was firmly held by the 
mud. The result of this abnormal condition was that 
though the tide rose the caisson remained fast till water 
began to pour into it. Ina short time all hope of the 
caisson rising was gone. A body with a displacement so 
much greater than that necessary to float it, such as this 
caisson, gives no anxiety with regard to its floating, but 
the explanation why the caisson in this case did not rise 
seems to be clearly this, that the water, owing to the 
firmness with which the caisson was bedded in the mud, 
was not able to force its way underneath ; so long as this 
lasted there could as a consequence be no tendency to 
rise. Even with the caisson filled with water nothing 
very serious was to be anticipated, as valves had been 
provided for the ingress and egress of water. These, 
however, were at this time rendered practically useless, 
on account of those in charge supposing they were fully 
opened, when in reality they were only partially so. The 
result was, that as soon as the tide ebbed the water did 
not escape sufficiently, and soon the caisson was so ns 
heavy that it gradually tilted over until it lay at an angle 
of about 30 deg. from the vertical, and remained so till 
the final pumping in connection with the raising opera- 
tions was well in hand. Lying thus, the lowest part of 
the caisson was about 6 ft. under low water. Arrange- 
ments were accordingly made to have the remaining 
plates, with a few additional ones, put on, so as to bring 
allabove high water. Struts were placed across the in- 
side of the caisson, and the water gradually pumped out 
to allow of more being put in. During the pumping, and 
before the additional strutting had been fixed, the iron- 
work on the one side suddenly gave way. After this it 
was determined that it should be raised by other means. 

The plan adopted was to completely surround the whole 
outer iron shell with a casing of 12 in. timbers. This was 
accomplished by fixing together in twos and threes pro- 
perly dressed piles, and afterwards bolting them on to the 
side of the caisson. When doing this, a few tapering 
spaces were left, into which suitable timbers were after- 
wards driven, by means of rams, thus tightening up the 
whole and preventing leakage. Owing to the angle at 
which the caisson lay, a heavier stress was produced on 
one side than on the other during pumping. To overcome 
this, and also to stiffen the timbers, a strong circular girder 
was placed against the new shell all round the inside of 
the caisson, and from it struts were made to transfer to 
the solid work of the caisson the stress produced. The 
whole of the .inside of the caisson was carefully strutted 
with timber, to assist in keeping it in form, and on the 
outside a strong steel hoop was run round and tightened 
up by means of cottars, so as to complete what one is 
tempted to calla huge barrel. 

Pumping, accompanied by dredging, on the higher side 
was now Carried on for several weeks, with the result that 
the caisson gradually righted till it became nearly per- 
pendicular. Increased pumping was now kept up, and 
one morning, quite unexpectedly, the caisson became 
vertical, and was practically floating over its true posi- 
tion. Here it lies, ready to receive a brick ring, close to 
the outer shell, and thereafter to be sunk in a similar 
manner to those alongside, composing the other members 
of its group. 

In aoe this wide subject, I desire to remind you that 
even this lengthened paper can only serve to show how 
briefly it has beentreated. A great field of minor though 
none the less important details must, for the present, at 
least, remain untouched. This we do with full confidence, 
knowing that what has been said will beget in each the 
instinctive feeling of the true engineer which tells him, 
that if he had similar work to perform, he would carry it 
to a successful issue. 

Having watched this great work through its various 
stages, and seen it almost completed, without a hitch, so 
far as working under air pressure is concerned, we are 
forced to endorse that conclusion, predicted by the emi- 
nent engineer, Sir John Fowler, C.E., in his address to 
the British Association several years ago, that the pneu- 
matic process of sinking large cylinders and caissons 
would be taken advantage of to a greater extent in the 
future than in the past ; and this I would add, in places 
which will preseht fewer difficulties than those encoun- 
tered in preparing the foundations of the Forth Bridge. 





MISCELLANEA. 


_TuE railway to Kimberley was opened last week by 
Sir Hercules Robinson amid great enthusiasm. 


The Pulsometer Engineering Company have opened 
branch offices at 74, Broomielaw, Glasgow. 


The Prince of Wales has consented to open the Mersey 
Tunnel Railway early in January. 


_ The death is announced of M. Norbert Metz, the prin- 
cipal ironmaster in the Grand Duchy of Luxembourg, of 
which he has greatly developed the trade and industry. 


The directors of the South Metropolitan Gas Company 
have resolved to reduce the price of gas to 2s. 6d. per 
1000 ft. from Christmas next. 


A Blue-book has been issued giving the annual accounts 
of the several manufacturing establishinents under the 
War Office, for the year 1883-4. It is in continution of 
Parliamentary paper No. 262, of session 1884. 

The Metropolitan Board of Works has determined to 
adopt a plan for clarifying by chemical precipitation, 
the liquid part of the London sewage with a view to im- 
proving the condition of the Thames. 





The following are the totals of the receipts into and pay- 
ments out of the Exchequer between April 1, 1885, and 
November 28, 1885, and the corresponding period for last 
year: Total receipts, 61,551,932/. ; last year, 58,903,669/, 
Expenditure and payments, 59,187,092/.; last year, 
53,906,639/. 

Last week an accident, resulting in injury to six persons, 
occurred on the Highland Railway at Mound. One of the 
leading wagons and 14 other vehicles left the rails and 
went over an embankment into the sea. The cause 
of the accident is supposed to have been the snapping of a 
wagon axle, 


Messrs. Sir W. G. Armstrong, Mitchell, and Co., 
Elswick, have contracted to build two large and very fast 
protected cruisers for the Chinese Navy. The vessels are 
to be fitted with twin-screw triple-expansion engines of 
5500 indicated horse-power by Messrs. Humphrys, 
Tennant, and Co. 


The Metropolitan Board of Works has asked for tenders 
for a vessel that will carry 1000 tons of sludge to be used 
in connection with the new scheme of dealing with the 
London sewage by precipitation. The sludge is to be 
discharged under water and not overboard. If the scheme 
succeeds other vessels will be required. 


The Great Northern Telegraph Company announce that 
the Chinese Telegraph Administration have extended 
their system to Seoul, the capital of Corea, and to its 
port, Ienchuan (Chemulpo), which two places are thus 
_— Me telegraphic communication with the rest of the 
world. 


On Saturday night a train on the Midland Railway 
which had been detached from the engine started down an 
incline on the single line and gained a high speed. Fortu- 
nately all the passengers had left the carriages, and a 
cabaes succeeded in turning the runaway carriages 
into a colliery siding, thus averting a serious disaster. 


The Chelsea Electrical Supply Company (Limited) 
notify their intention of applying to the Board of Trade 
for a provisional order authorising the company to supply 
electricity within the parish of Chelsea, and to levy rates 
and charges for the supply of electricity and the use of 
any machines, lamps, &c. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending Novem- 
ber 22, amounted, on 15,229} miles, to 1,119,674/., and for 
the corresponding period of 1884 on 14,993 miles, to 
1,138,382/., an increase of 236} or 1.5 per cent., and a de- 
crease of 18,708/, or 1.6 per cent. 


The Turkish Council of Ministers has discussed the 
proposal of Baron Hirsch to advance a loan to the Porte 
of £T1,000,000 on the guarantee of the revenues derived 
from the working of the Turkish railways. The loan, 
which will bear interest at 7 per cent., will be payable to 
the Porte after the completion of the junction of the 
Turkish and European lines. 


The report of the Agricultural Department of the Cen- 
tral Provinces on the railway-borne traffic for the year 
1884-5 has just been received. It shows that the results 
of that twelve months are a decrease of 16 per cent. in the 
amount and 27 per cent. in the value of imports, an 
increase of 9 per cent. in the amount of exports, and of 
28 per cent. in the value. 


As a number of the old armour-plates, 8 in., 10 in., and 
12 in. in thickness, and measuring 5 ft. by 12 ft., are re- 
quired by the War Department for experimental purposes, 
the Admiralty have ordered a list to be prepared of the 
old armour-plates in stock or on deposit at Portsmouth 
not required for the service, which could be supplied to the 
War Department. 


In pursuance of instructions received from the Metro- 
politan Board of Works the engineer and architect have 
presented plans of the approaches to the proposed ferr 
between the Isle of Dogs and Deptford, together with 
estimates of the first cost of the undertaking and the 
annual maintenance. The estimate for the first cost was 
265,400/., and for maintenance annually 5000/. for half- 
hour boats, and 8000/. for quarter of an hour boats. 


With a view to diminish the loss of life occurring with 
our fishing fleets—some of the vessels of which not infre- 
quently go to the bottom with all hands in a very brief 
space of time—Mr. John White, the well-known boat- 
builder, of Cowes, has designed a fishing vessel on lifeboat 

wrinciples, which, he claims, will not sink if overwhelmed 
S the sea and filled with water. Already two of such 
vessels, of 30 tons, have been sent to the coast of Ireland. 


A large amount of new tonnage was placed with the 
Clyde shipbuilders last week, the figures running up to 
something like 18,000 tons. Early in the week Messrs. 
Scott and Co. booked five steamers, with a total tonnage 
of 13,000 tons, and yesterday Messrs. Caird and Co. 
secured a contract from the Royal Mail Steam Naviga- 
tion Company of 4500 tons and of 5500 tons horse-power. 
The Glen Line also booked a steamer of 3000 tons yester- 
day with the London and Glasgow Shipbuilding Company. 


A floating irrigating plant has just been erected by Mr. 
Wentworth, owner of Burrabogie and Uardry stations on 
the Murrumbidgee River, Australia. The machinery 
was supplied by Messrs. J. and H. Gwynne, of Hammer- 
smith, and is capable of raising about 13,000 gallons per 
minute to a height of 10 ft. The engines have cylinders 
84 in. and 14 in. in diameter, with a stroke of 12 in., and 
run at a speed of 350 revolutions per minute. The plant 
is designed to raise water out of the river, and distribute 
it over the fields, 


Hoo Brook Viaduct, Kidderminster, was surveyed last 
week by Colonel Rich. The structure consists of twenty 
semicircular arches, 45 ft. span and 3 ft. thick, rising 
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from very substantial stone springers. The total length of 
the viaduct from north to south is 1100ft. The total 
height to the top of the coping of the parapet walls is 
about 74 ft. The works have been carried out under the 
management of Mr. J. E. Gabbutt and Mr. J. Richards. 


The number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade 
during the month of November, 1885, and the number of 
lives lost, are as follows: 


Description. Number. | Tonnage. Lives Lost. 








180 
22 


Sailing 


Steam.. 


58 | 
. | 





Total 202 





74 | 


The above table is a record of ‘‘ reports received” in the 
month, and not of wrecks which occurred during the 
month, 


The report of the directors of the Peninsular and 
Oriental Steam Navigation Company for the year ended 
September 30, shows an available balance of 220,897/. An 
interim dividend of 24 per cent. was paid in June, and 
it is now proposed to pay a further similar dividend and 
a bonus of two percent. The directors also recommend 
the payment of a bonus of one per cent. from the profits 
of the underwriting account, making a total of eight per 
cent. for the year. 


A Times telegram states that the United States Com- 
mittee of Congress on Ordnance, which has been ex- 
amining the country’s facilities for making heavy guns 
and armour, report that they have ascertained that 
whatever is needed, whether armour-plates for vessels 
and forts, or steel ingots for guns of any desired size, 
can be obtained within the country. The plant is al- 
ready in the country, and the only thing necessary 
is a vote in the Supply Bill. Several mills are ready 
and willing to undertake contracts at prices as low 
as are offered by any European firms, less the cost 
of ocean transportation, but with the addition of the 
difference of wages. The Committee will probably re- 
commend a vote for the manufacture of heavy guns. 


Application is intended to be made to Parliament for 
leave to bring in a Bill to extend the time limited by the 
Electric Lighting Act, 1882, or by the St. James, St. Mar- 
tin, and St. George, Hanover-square (West London) 
Electric Lighting Order, 1884, and the Electric Li7hting 
Order Confirmation (No. 3) Act, 1884. The Bill wiu con- 
tain clauses extending the time within which the company 
might be required to lay down distributing mains fur the 
purposes of general supply as defined in the order, exempt- 
ing the company from any penalty with reference thereto, 
and with reference to any of the provisions of the order 
relating to compulsory works or otherwise ; enacting that 
the provisions of Section 27 of the Electric Lighting Act, 
1882, shall not apply to the company, and prescribing the 
terms and conditions upon which any sale or purchase of 
their undertaking, or any part of it might be made. 


Notification is given of an intended application to 
Parliament for the incorporation of a company to con- 
struct two subways—from South Kensington to Knights- 
bridge, and thence to the Marble Arch. The first of the 
projected subways, it is proposed, shall commence in 
Cromwell-road and terminate in the roadway of Bromp- 
ton-road, in Knightsbridge Green, while it is proposed 
that the second subway shall commence at the end of the 
first-mentioned subway, passing thence through the 
parishes of St. Margaret, Westminster, St. George, 
Hanover-square, and St. Marylebone, and terminating at 
Old Quebec-street, at its junction with Oxford-street. 
The intended subways, it is stated, will be constructed on 
the gauge of 3ft. 9in., or such other gauge as the Board 
of Trade may approve, and the motive power employed 
‘‘will be pneumatic, or such other power (not being 
steam power) as may be from time to time approved by 
the Board of Trade.” 


In the case of Otto v. Steel, a trial relating to the Otto 
silent gas engine, which is still going on, an important 
discussion has taken place, the settlement of which may 
have an important bearing on future actions relating tothe 
validity of patents. It was sought to put in evidence a 
French scientific work on the application of heat as a 
motive power, which the defendant alleges points out 
exactly the cycle of operations used by Otto. It was 
proved that this work was in the library of the British 
Museum, and was kept as all books other than works of 
reference are, in a place not accessible to the public 
directly, but only through an assistant. It is cata- 
l gued under the name of Beau de Rochas, its author. 
lt was proved by a partner in the firm of David Nutt 
and Co., that it is indexed under the head of its 
subject-matter in a catalogue of French books for sale; 
a book which, he said, was in the hands of many book- 
s:llers in England and in several public libraries. It was 
also proved that this trade catalogue was among the books 
of reference in the reading-room of the British Museum, 
which are directly eeveantiin to the reading public. De 
Rochas’s work was also proved to be catalogued under the 
head of subject-matter in another catalogue on the shelves 
of the British Museum. Mr. Justice Pearson, who is 
trying the case, has not yet either rejected or admitted 
this important piece of evidence. 


With regard to the proposed new Canadian line to con- 
nect the central with the maritime provinces of the 
Dominion, the following are the facts as given by the 

times. The original scheme of the Canadian Pacific Com- 
pany included only the construction of a line from Mon- 
treal to the Pacific Ocean, for the company expected to 
reach Quebec through the North Shore Railway, then an 








independent company, and they looked to Portland, in 
the State of Maine, as their winter port on the Atlantic, 
which they hoped to reach through a combination with 
the South-Eastern of Canada, which formed part of the 
route from Montreal to Portland. To prevent the Cana- 
dian Pacific from reaching (Quebec, the Grand Trunk 
Company, although already in possession of a line of their 
own from Montreal to Point Levi, opposite (uebec, 
bought control of the North Shore line. The Canadian 
Government, having made up its mind to give the Cana- 
dian Pacific a port upon Canadian territory, passed two 
subsidy Acts during the last session of the Dominion Par- 
liament. The first was the declaration that unless the 
Grand Trunk sold the North Shore to the Canadian 
Pacific before September 21, 1885, a subsidy of 1,000,000 
dols. would be paid to any party formed for the construc- 
tion of a third line between Montreal and Quebec. This 
resulted in the Grand Trunk selling the North Shore to 
the Canadian Pacific by the day mentioned. The second 
vote was a subsidy towards a proposed ‘‘short line” to 
the maritime provinces, with the view of ultimately 
making St. John, New Brunswick, the winter port of the 
Canadian Pacific. Mr. George Stephen, the president of 
the line, and Messrs. Angus and M‘Intyre, are now in 
London to make the necessary arrangements. About 
fifteen months ago the terms of the lease of the St. John 
and Maine to the New Brunswick Railway were arranged 
in the interest of the Canadian Pacific Company, and 
therefore when the latter completes its communication 
with the New Brunswick Company the rest of the way is 
clear and the terminal ready. 





ROLLING STOCK ON THE ORLEANS Raitway.—At the close 
of 1884, the Orleans Railway Company owned 580 passenger 
and mixed locomotives, 472 goods locomotives, 60 shunting 
locomotives, 1051 tenders, 2512 passenger carriages, and 
23,914 vans and trucks. Orders are now in course of 
execution for 120 more locomotives, 105 more tenders, 
233 more passenger carriages, and 382 more trucks and 
vans. Pending the delivery of this additional plant, the 
company has leased some rolling stock from the French 
State Railways. 


A New Appuication oF Cotp Atk MacHINERY.— 
A novel application of cold air machinery has just been 
made in the construction of a tunnel at Stockholm. The 
tunnel passes through a hill consisting in great measure 
of a light wet gravel, on which a number of very large 
houses are built. It was practically impossible to under- 
pin the foundations of these houses on account of the 
expense, and the contractor, Captain Lindmark, therefore 
decided to attempt to freeze the gravel by means of cold 
air, the lining being put in when the material was solid. 
This has now been successfully accomplished by one of 
Lightfoot’s patent dry cold air machines, made by Messrs. 
Siebe, Gorman, and Co., London. The results have been 
in every way most satisfactory, and already several large 
houses have been safely passed under. 





Tue LaTE Mr. GreorcE Witson.—Mr. George Wilson, 
chairman and managing director of Messrs. Charles 
Cammell and Co. (Limited), Cyclops Steel and Iron 
Works, died at Sheffield on Tuesday morning. Mr. Wilson 
was a most remarkable man of business. He was the 
son of Mr. George Wilson, flax manufacturer, Broughty 
Ferry, Fifeshire, and entered Mr. Cammell’s office as a 
clerk in the iron department. There he made himself so 
useful that at a very early age he was entrusted with an 
important mission to extend the company’s business in 
America. The work was expected to take about three 
years, but young Wilson showed such extraordinary apti- 
tude that he completed it satisfactorily in six months. 
On his return to the Cyclops Works he at once assumed 
a prominent position, and on the death of Mr. Cammell in 
1879, he was appointed chairman and managing director 
of thecompany. In 1882 he initiated the bold course of 
removing the export steel rail trade from the inland dis- 
trict to the coast. This step was forced upon him by the 
increasing severity of the competition on the part of firms 
near the port of delivery, who were not handicapped by 
heavy railway rates. He induced his shareholders to 
acquire the plant of the Dronfield Steel Works and the 
Derwent Iron Company, and to combine the two at Work- 
ington underthestyle of the Derwent Steel and Iron Works. 
That enterprise was adversely commented upon at the time, 
but his foresight and prescience have been abundantly 
vindicated. The works from the small beginning in 1842 
have now increased to the Cyclops Steel and Iron Works, 
Sheffield, the Grimesthorpe, Ordnance, Tyre, and Spring 
Works, the Yorkshire Steel Works at Penistone, the Der- 
went Steel and Iron Works at Workington, and the Old 
and New Oaks Collieries. The paid-up capital of the 
company amounts to 14 millions, and close upon 10,000 
hands are employed. Mr. Wilson, who had a European 
reputation, filled many high offices in Sheffield. He was 
the chairman of the Railmakers’ Combination, which was 
formed by Emglish and Continental manufacturers to 
maintain the price of steel rails at a figure which would 
yield a profit. Some time ago he made an arrangement 
with the Russian Government for the manufacture of 
armour plates at Kolpino, near St. Petersburg, under 
Sheffield superintendence. This arrangement was much 
commented upon during the late election campaign, when 
Mr. Wilson supported Lord Edmund Talbot, the Conser- 
vative candidate for Brightside. Mr. Wilson had agreed 
to take the chair at Lord Edmund Talbot’s meeting on 
the night of his illness. He intended to defend his policy 
at that meeting; but an hour before it began he was 
struck down and remained unconscious up to a minute or 
two before his death. Mr. Wilson, who was in his fifty- 
seventh year, is survived by Mrs. Wilson and five sons 
and three daughters, — Times. 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 21, 1885. 
THE managers of two of the trunk lines and 
of some of the western railway systems, have 
placed orders for bridge plant, steel rails, cars, 
locomotives and other railway material, during the 
past week, for delivery during the winter and spring. 
‘The prices at which these orders were placed, shows 
that an upward tendency is in progress. The effect 
of this improvement has been to attract inquiries from 
other buyers who, it seems, apprehend that the firm 
prices now realised point to a still further advance. 
Steel rails were ordered in blocks this week at as high 
as 33.50 dols. The Bessemer Steel Company are in 
the market for large lots of Bessemer pig, amounting 
to some 20,000 tons. The asking price is 20 dols., 
prices bid 19.50 dols. There are offers in the market 
for 50,000 tons of steel rails, but millowners are not 
inclined to shade prices sufficiently to meet the views 
of buyers. There are offers for large lots of bridge 
iron for late winter delivery at a shade below the market 
prices. The plate iron makers have taken large orders 
in Pennsylvania mills, amounting to 1000 tons. The 
makers of steel have closed contracts for large sup- 
plies for delivery during the first quarter of the year. 
Out of 3800 nail machines west of the Alleghany 
Mountains, 600 are reported at work. All the 
eastern factories are crowded with orders. The 
wrought-iron pipe makers in their conference at 
Pittsburg this week, received reports showing a 
very crowded condition of mills both east and west. 
Brokers in the western markets have inquiries for 
large lots of old rails. Quotations are from 18 dols. 
to 18.50 dols. ld steel rails are 15 dols. Inquiries 
for spiegeleisen are made, and large sales will probably 
be effected during the coming week. Locomotive buil- 
ders are in receipt of inquiries and orders for 
engines, which will probably lead to an increased 
labour force by the first of the year. Prices in all 
branches of the iron trade continue firm on account of 
the restriction which has been placed in all industries 
for the year past. The demand for textile material, 
for mining machinery, wood-working machines, and 
for electrical appliances, as well as for pipe, wrought 
and cast, is of increasing dimensions, and manufac- 
turing interests look for a steady demand throughout 
the winter. Crude iron is selling at 15 dols. for forge, 
16 dols. to 18 dols. for foundry iron, 2 dole. to 3 dols, 
per 100 1b., for building and bridge iron ; with firm 
quotations in all kinds of machinery and motive power. 
The financial centres are burdened with money seeking 
employment, and in some the rate of interest has been 
reduced to 1 per cent. The coal producers in Pennsy]l- 
vania have been alarmed by rumours of a coming 
strike of 50,000 miners, who have been quietly orga- 
nising for a year past, for the purpose of demanding a 
restoration of wages paid eight yearsago. The lumber 
interest will probablydepart from their cautious policy 
pursued for a year or two past, in reference to produc- 
tion, and increase the supply for next year’s distribu- 
tion, on account of successive distributions this autumn 
of a large amount of accumulative lumber in primary 
markets. All indications point to a renewal of building 
activity next season on a scale of activity equal to that 
which has been maintained this year. 





THE NILE STEAMER ‘ ERNEST.” 


In the spring of the current year five shallow-draught 
steamers were ordered by the War Office of Messrs. J. I. 
Thornycroft and Co., Chiswick, for the Nile expedition. 
They were altogether of a novel design, and were to 
be constructed in great haste and sent out in pieces to 
be put together on the Nile. Three of these vessels have 
been rivetted up and tested on the Thames, and the 
Ernest, the subject of this notice, is the last of these. 
The other two vessels have been packed and stowed 
away in one of the Government depdts ready to go off 
quickly on any emergency. All five vessels are alike 
and fitted with similar machinery and appliances, so 
that the description of one serves for all. We give on 
the next page four illustrations of these vessels, taken 
from drawings kindly supplied to us by the builders. 

The Ernest is 140 ft. long by 21 ft. beam, and is con- 
structed throughout of steel with musket-proof sides, 
and }in. plating alongside her engine and boiler rooms. 
There are deck-houses with steel sides loopholed for 
musketry on the main deck and a light upper deck above 
them. The conning tower, containing the steering gear, 
is also steel-plated, and a trestle framework is 
provided so that this can be. raised high above 
the upper deck, so that the steersman may be above 
the banks of the river. The hull is divided into several 
water-tight compartments by transverse bulkheads and 
one longitudinal bulkhead between the engine and 
boiler rooms, each of which contains a complete and 
distinct set of machinery, consisting of a multitubular 
boiler with a fan engine and a pair of inverted cylinder 
engines of Messrs. Thornycroft’s usual type. 

The propulsion is effected by two of Mr. Thorny- 
croft’s guide blade propellers 32 in. in diameter, 





which work in hollow spaces formed in the bottom o 
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the vessel midway between the engine-room and 
stern. There are three rudders at the stern, all worked 
synchronously by steam-steering engines. On the 


deck near its forward end is a powerful steam capstan | 
for hauling the vessel up rapids or off the ground in | 


case of her grounding. 
can be lowered to pass under bridges. 

The 24th of October, when the Ernest was tried on 
the measured mile at Long Reach, wasa cold, chilly day. 
The vessel had to proceed down the river beneath the 
several bridges at dead low water on the previous day, 
as her upper deck and top gear stood too high above the 
water toenable her to pass at any other time. As she 
approached Greenwich pier it was noticeable how handily 
she threaded her way between the barges which were 
scudding up the river, and she was no sooner alongside 


There are two chimneys which | © 


than one of the senior naval officers of the Royal Naval | 


School, came to look at the strange craft which a | 


moment before he had thought was going to run the 
pier down. 

On leaving Greenwich she went comfortably down 
the river with her stokehold hatches open, steaming 
easily at about 12 knots an hour till the first mile- 


posts of Long Reach came into view at a distance of | 


about half a mile. The order was then passed to close 
the stokehold hatches and start the fans full speed, and 
the steam and speed then rose with wonderful rapidity, 
so that she went straight on to the first mile. She 
was then turned and re-turned rapidly after the succes- 
sive miles till she had completed her six runs in 56 min. 
from the first start. 
The log of the runs is appended. 
The mean speed was 15.10 knots per hour; the 
draught was 1 ft. 44 in. forward, 1 ft. 10} in. aft, the 
. displacement 73 tons, and the indicated horse-power 
390. On leaving the mile she turned in a complete 
circle to port in 1 min. 55sec. 
_ There was no hitch of any sort or kind from begin- 
ning to end of the run and everything worked quietly 
and well throughout. <A specially noticeable feature 
of the trial undoubtedly was the immense facilities 
which a fan draught in a closed stokehold gives for 
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Remarks as to Performances of Vessel, Engines, Boilers, &c.—Weather, a strong breeze blowing ; draught (forward), 1 ft. 4} in. ; 


draught (aft), 1 ft, 104 in. ; propeller, the guide blade type, 2 ft. Sin. in diameter; boat launched, October 13, 1885; displacement 


73 tons; indicated horse-power, 390; length, 140 ft. ; beam, 21 ft. 


rapidly raising and producing steam, and thus im- 
proving the power-producing capacities of marine 
engines and their boilers. 

One cannot but think of the vast political conse- 


quences which might have resulted, and the valuable 


lives which might have been spared, if our Government 
had sent out five such vessels as these to the Nile in the 
summer of 1884 ; they would probably have passed up 
the cataracts easily at high Nile, and one alone would 
have saved Gordon and Kartoum, and the reputation of 
England. 





FRENCH MECHANICAL INDuUsTRY.—The profit realised by 
the Naval Forges and Steel Works Company in the 
financial year ending June 30, 1885, was 76,0437. A 





| dividend of 1/. per share has been declared for 1884-), 
| while capital has been written off to the extent of 25,439/. 





CanapiaAN Rattways.—Sir A. T. Galt has given the 
necessary notice that he will apply to the Canadian Par- 
liament next session for a charter to construct a railway 
from the coalfields of Manitoba to the international 
boundary line in the direction of Fort Benton, Montana. 
Hitherto the Colonial Parliament has refused to ratify 
any railway charter which would admit of a railway 
being constructed beyond fifty miles north of the inter- 
national boundary, but now that the Canadian Pacific 
system, whose interests the Canadian Government has 
been endeavouring to protect, has been completed, it is 
understood that the authorities will offer no opposition to 





Mr. Galt’s scheme. 
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THE SIEMENS MEMORIAL. 

THE unveiling of the Siemens memorial window 
in Westminster Abbey, which took place yesterday 
week, presented a spectacle unique in this country. 
The officers and members of five great engineering 
societies, in conjunction with the Dean of West- 
minster, the canons, and minor canons, met 
within the sacred precincts of the most hallowed 
edifice in the kingdom, to do honour to a man of 
science, already two years dead, and whose body is 
laid in a suburban cemetery. If he had been a 
martial hero, one who had fought for his country 
upon the field of battle, or had braved the greater 
terrors of a modern sea fight, it would have accorded 
with precedent that religious ceremony and eccle- 
siastical pomp should be employed to do honour to 
his memory in the place sacred to national heroes, 
even if circumstances had compelled his burial 
elsewhere. Or had he been a statesman who had 
raised his native land in the esteem of the world, 
or a poet whose verse had lightened the load which 
bearsso heavily on humanity, the incident would have 
beenamatter of course. But Sir William Siemens was 
none of these. He was not even one who followed 
science with the pure enthusiasm which strives 
constantly after the truth, indifferent to all else. 
In the present temper of the times it would be 
natural that the memory of a man such as Bacon, 
Newton, or Faraday, should receive every honour 
which could be given, for the sentiment which has 
crowded our two national churches with the statues 
of indifferent commanders and second-rate poets, 
has long been waning. But Sir William was a 
man of business, the head of two great manufac- 
turing concerns, and had reaped a large pecuniary 
reward as the fruit of his genius. His commer- 
cial operations extended all over the globe; the 
Indo-European telegraph line was mainly erected 
by his firm, five cables from his works connect 
Europe and America, and the eastern seaboard of 
South America is girdled, and the Andes crossed 
with lines of his manufacture. On the ocean 
the finest vessels afloat are built of plates, which 
have paid royalty to him, while their cabins 
are lighted from electrical apparatus which he in- 
vented and made. These examples are only the 
foremost rank of his commercial achievements ; 
the recital of smaller matters would fill a column, 
and would show more clearly the immense field in 
which Sir William worked, and worked success- 
fully. 

But commercial success is not a key to open 
the doors of Westminster Abbey. On the con- 
trary, it has been a barrier to keep them closed, 
and the sentence passed against those who have 
succeeded in the struggle for wealth, has been ‘‘ They 
have their reward.” It is, no doubt, a generous 
feeling which prompts the giving of posthumous 
honours to those who have laboured more effectually 
for their fellow-creatures than for themselves, but a 
nobler sentiment of justice would demand that men 
should be judged and rewarded according to their 
deeds, and not from a sense of pity. If there were 
a national memorial to Michael Faraday, how many 
would join it, not so much from an appreciation of 
his genius as from a feeling that the world owed 
him something for his self-denial? Yet if Faraday 
had carried his electro-magnetic discoveries a step 
further, and had invented the dynamo machine, 
would his genius have been less, and if he has 
given his invention the impetus which arises from 
the temporary exclusive privilege created by a 
patent, would our obligation to him be reduced ? 
On the contrary, it would possibly be greatly in- 
creased, for by this time the electric light might 
already have received the extensive development 
which no doubt awaits it in the future. 

The reason, therefore, of our calling the service 
in Westminster Abbey unique, is that it was held 
in recognition of a man of science, whose memory 
evoked no sense of regret or contrition. It was 
inspired by a feeling of admiration and justice, 
which demands that all true genius shall receive its 
due acknowledgment, and that the man whose 





exertions add to the knowledge and beauty of life 
shall be classed among the heroes and benefactors 
of his country. Had the ceremony been held 
in Great George-street, the presence of the 
five scientific societies which inspired it, namely, 
the Institution of Civil Engineers, the Institution 
of Mechanical Engineers, the Institute of Naval 
Architects, the Iron and Steel Institute, and the 
Society of Telegraph Engineers and Electricians, 
would have been a graceful tribute to a dead 
comrade and friend, and nothing more. But the 
erection of a window in the Abbey, and its public 
unveiling with religious ceremony, not only lends a 
quasi-national indorsement to the friendly tribute, 
but marks an altered attitude towards those who 
labour in the material improvement of the world. 
A few years ago the civil engineer only called him- 
self a professional man with bated breath, and was 
expected to comport himself with due humility in 
the presence of the representatives of law and medi- 
cine. He was too nearly related to the manufac- 
turer and contractor to be kindly received. The 
scholar, the astronomer, the botanist, and the man 
of abstract science in general, was frankly acknow- 
ledged, but the privilege of turning learning and 
ability to account in the world, free from all taint 
of the shop, was confined to the barrister, the soli- 
citor, the physician, and the surgeon. That idea 
has now passed away, and the recent ceremony 
was the last stroke of its knell. Thenceforward the 
maxim ‘‘ Laborare est orare,” which is borne in 
each compartment of the window, will carry its full 
meaning, and men of science will know that the 
gratitude of posterity will not necessarily be an 
effort to soothe a conscience which finds, too late, 
that it treated a noble spirit with neglect. 

The following is the official description of the 
window : 

The design in this window is to set forth the sanctity of 
Labour, illustrating the maxim “‘ Laborare est orare.” 

The treatment of the work comprises a series uf groups 
representing, respectively, workers in Science, Art, and 
Manual Labour. 

The window consists of two lights with a sixfoil in its 
traceried head. Each of these lights is composed of three 
panels in vertical order. In the left hand light appear 
Ironsmiths, Chemists, and Agriculturists; in the other 
groups in corresponding positions show Astronomers, 
Artists, and the Professor with his scholars. 

Between these groups are in all cases Angels bearing 
labels inscribed with the words giving the keynote of the 
conception, viz., ‘* Laborare est orare.” 

In the sixfoil, at the head of the window, is a repre- 
sentation of the Sun as the source of light, surrounded by 
the words “‘ Dixit autem Deus fiant luminaria in firma- 
mento cceli,” and by the various heavenly bodies from 
which light emanates or is reflected. 

This passage of the design has special reference to the 
researches of the emirent genius to whom the memorial is 
dedicated, and whose portrait occurs in the figure of the 
Professor with his pupils in the lower group in the right- 
hand light. 

At the base is the following inscription : 

In MEMORY OF CHARLES WILLIAM SIEMENS, 

Knt., D.C.L., LL.D., F.R.S., Crvit ENGINEER, 
Born 4 APRIL, 1823: DizD November, 1883. 
ERECTED AS A TRIBUTE OF RESPECT BY HIS 
BROTHER ENGINEERS. 

The artistic treatment of the work may be described 
as generally in harmony with the architectural style of 
the Abbey. Onthe other hand, its entire freedom from 
close antiquarianism reconciles its effect with the signifi- 
cance of the subject-matter and the spirit of the times. 

The window has been designed and executed by Messrs. 
Clayton and Bell, underthe direction of Mr. J. L. Pear- 
a the architect to the Dean and Chapter of the 
é y- 

The relatives, friends, and principal members of 
the staff of the late Sir William Siemens, with the 
council and officers of the five engineering societies 
enumerated above, assembled in Jerusalem Chamber, 
and after a few words from the Dean, and a short 
eulogistic address from Sir Frederick Bramwell, 
they formed themselves into procession, and passed 
down the nave, Silas’ Elegy being played by Dr. 
J. F. Bridge. The window was then unveiled and 
prayer offered by the Dean, the proceedings being 
closed by ‘‘ The Heavens are telling” from Haydn’s 
** Creation.” 








THE REQUIREMENTS OF WAR SHIPS. 


A sHoRT time since (see page 451 ante) we pub- 
lished some criticisms of a very valuable essay on 
the ‘‘Requirements of War Ships,” especially as re- 
ferring to the United States Navy, by Ensign W. 
J. Chambers, U.S.N., and we propose to return to 
this contribution to naval literature in the view of 
extracting from it a few more points of interest 
and value which are especially applicable to our 
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own needs. According to Mr. Chambers, the 
following are the essential characteristics of battle- 
ships, and this analysis is of more than ordinary 
value, as it is definite, most writers on the subject 
being contented to indulge in generalities. 

18 knots or at least as great as any 


1. Speed ...4) battle-ship contemporary with 
them. 

2. Endurance __ § At least 15,000 miles at reduced 
speed. 

(At least two B.L.R. guns of not 

less than 15 in. calibre; six 

3. Offensive power | B.L.R. of 6 in. or 5 in. calibre ; 

(with all-round , ten rapid firing shell guns, six- 

tire) pounders ; ten revolving cannon 





or their equivalent ; six torpedo 
L tubes. 

( A disposition of armour to afford 
as much protection as that of the 


4. Defensive power...) Italian battle-ships, with parti- 
cular attention to protection 
\ against fire from astern. 
5. Seaworthiness =) 
6. — of plat- | 4, great as possib'e. 
7. Habitability : 
8. Draughtof water.. Not more than 24 ft. 


We have no remarks to make on these charac- 
teristics, except to note with satisfaction that parti- 
cular attention is invited to protection against fire 
from astern ; but we may dwell in some detail ona 
special branch of the service in time of war, that of 
intercepting ‘‘ the enemy’s food and industrial sup- 
plies in transit to the seat of government.” 

This is interesting to us, not so much as 
delimitating the class of ship to be used under the 
circumstances, as giving some views of the way in 
which a possible enemy considers that England can 
be injured through her trade and supplies. Briefly, 
the author considers that as food, &c., are not con- 
traband of war (the late experiences of the Franco- 
Chinese war with reference to rice do not support 
this view), there is nothing in the law of nations to 
prohibit their being carried by neutral ships, and 
that therefore if our opponents possessed a fleet 
capable of doing injury to the above trade, the flags 
of the carrying vessels would be at once changed 
on a declaration of war, and unless the whole 
British coast was blockaded no injury could be done, 
the effect being moral rather than practical. From 
these considerations he concludes that the damage, 
if done at all, must be done at the commencement 
of the war, before there is time to change the flags, 
or while those ships which had sailed before the 
declaration of war could be intercepted, and that 
therefore the cruisers to be used for intercepting 
purposes must be of a type such as can be utilised 
for other purposes when this change, so to speak, 
has been consummated, and the British mercantile 
flag driven from the face of the sea. Before going 
on to consider the class of vessel proposed, it may 
be as well for us to look the matter in the face and 


Stabilities of the British Merchant Navy. 
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' 
think what should be done under circumstances 
like these to protect our mercantile marine without 
changing flags, a proceeding which we venture to 
think would have more than a moral effect on our 
carrying trade. There can be but one answer to 
this question. Fast cruisers proper should be 


always stationed at the great centres of commerce, 
together with the guns and stores necessary for 
converting our fast mercantile steamers into such 
cruisers, and the moment war is declared these 
vessels should be distributed along the ocean roads 








for the interception of hostile cruisers, and con- 
sequent defeat of the destructive plans of the 
enemy. This plan was practically what has been 
adopted during a recent crisis, but no opportunity 
offered of judging the results. Had it been satis- 
factory, we should have owed it more or less to 
the lengthened negotiations which gave us time to 
prepare, and of which the advantages were by no 
means so entirely on the Russian side as many 
people seemed to imagine. With reference to this 
subject the preceding Table, which maybe taken as 
fairly accurate, may be interesting. 

A discussion of the qualities required in an 
American cruiser for the purpose mentioned above, 
we need not follow, since it is not applicable in any 
way to ourselves, as their object is simply to 
catch our slow traders, while ours must always 
be to cut off their fast cruisers. But since we 
have given the characteristics of the other two 
types, namely, the ‘‘harbour-defence ironclad,” and 
the ‘first-class battle ship,” we insert those of 
type three. They are as follow: 

. Seaworthiness, 

. Habitability. 

. Light draught. 

Moderate speed. 
Endurance. 

. Handiness. 

. Moderate offensive power. 

. Moderate defensive power. _ 

With reference to the third characteristic, we 
may mention what we have previously omitted to 
state, that the author proposes to use these vessels, 
after they have done their work on the first out- 
break of hostilities, for assisting in the defence of 
the home ports, and for service in the rivers and on 
the lakes. Turning now to more general consider- 
ations affecting reconstruction, it is laid down as an 
axiom—and to our mind a very important one— 
that no ship should be built which does not de- 
signedly occupy her place in the great scheme of 
preparation for war for national defence. 

Another axiom equally true and applicable to 
ourselves is—no ship should be built that is not 
superior, or at least fully equal, to those of any 
other nation of the same type contemporary with it. 

The problems which require consideration in the 
construction of vessels are, Mr. Chambers considers, 
as follow: 

‘*The most convenient arrangement of bulkheads, 
decks, and cells, to combine the greatest protection 
with economy of space in the arrangement of cables, 
stores, &c.”’ 

‘*The best arrangement of compartments for di- 
minishing the effect of shell explosion in a ship, and 
for neutralising the effect, or arresting the entrance, 
of water through shot holes.” 

‘*The best form of vessel and the best disposition 
of weights to combine a level with a steady platform 
without sacrificing safety, endurance, and speed.” 

‘The best type of engines and boilers, combining 
high speed with compactness, light weight, dura- 
bility, capacity for repair, and economy of fuel at 
high and low speeds.” 

‘*The best fuel suitable for war purposes, and the 
best means of carrying it.” 

‘*The best form of propelling power suitable to 
the needs of war-ships.” 

“The best full rig for small sea-going steamers, 
and the best auxiliary rig for large steamers, com- 
bining strength, simplicity, lightness, and adapt- 
—* for quick handling in reducing to fighting 

rim. 

‘* The best disposition for armour, combining least 
weight with greatest resisting power.” 

‘*The best method of mounting guns to combine 
all-round fire with facility for working under given 
conditions.” 

‘‘The best quality of metal, or combination of 
metals, suitable for ship construction.” 

‘“‘The best projectiles, combining penetrating 
power with capacity for bursting charge, and the 
best automobile torpedoes, combining power, range, 
accuracy, and simplicity.” 

All these and many minor details besides, are 
subjects which affect not only the naval officer but 
more directly the engineer and shipbuilder, and we 
would observe that were we in the van in dealing 
with these matters, instead of waiting to copy our 
neighbours (which we were told not long ago was 
the reason for our ordnance being behind), the 
prestige thus obtained would be of almost as much 
value to the nation, as the fact of having a modern 
and efficient fleet. 

Referring to shipbuilding, the author protests 
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against delay in building a ship and gives the 
following reasons, which we recommend to our 
own constructive department as worthy of atten- 
tion. 

‘1, Ships rapidly deteriorate if neglected in 
this state.” 

‘©2. They eventually cost more than their original 
estimates owing to constant alterations in their 
designs and the expense of preserving them ina 
semi-complete state.” 

‘+3. When finally complete, they do not meet 
the requirements of the age, and are almost, if not 
quite, obsolete in type.” 

The second of these reasons we know to our cost 
carries abundance of weight with it, for have we 
not experienced it in almost every instance in which 
anew ship has been built, whilst the third, if per- 
haps exaggerated, yet is so far true, that since day 
by day improvements are being made in shipbuild- 
ing, it is Impossible that any ship, which takes a 
certain time in the building, should be up to the 
most modern ideas at the moment of launching. 
The longer a ship is kept on the stocks, the more 
obsolete she must be when launched, and the few 
modern innovations which have been made in the 
original design, and for which the building of the 
ship has been delayed, are but a poor recompense 
for her obsoleteness in other matters. 

Dealing with the cost of gun construction as 
bearing on the reconstruction of the Navy, Mr. 
Chambers urges the great desirability of establish- 
ing a private gun factory (started by Government) 
in the United States. In support of this he 
points out that competition is the life of gun con- 
struction, because the demands of the individual 
governments in which gun firms are situated, are 
not sufticient by themselves to stimulate produc- 
tion and rivalry among competing firms, and the 
outside market develops the excellency of their 
work, ‘* However,” he continues, ‘‘there is a 
prime and subtle reason why we should turn our 
attention particularly towards developing private 
enterprise in this particular. If other governments 
patronise our private firms—and the trade is enor- 
mous amongst the unproductive powers—we have 
a prime assistance in defence against their aggres- 
sion, for in time of war their supply would be cut 
off and ours correspondingly increased.” This is 
very true, and would be still more forcible if there 
were only one private gun foundry in the world, 
but though the last phrase, namely, that the home 
supply would be increased, remains valid, it must 
be borne in mind that this very competition of 
which he speaks as so necessary to develop gun 
construction, has also as a result the throwing open 
of other markets to the powers whose supply is cut 
off in one special direction. The moral of this is, 
that the unproductive powers in question—which 
we may take it are all except England, Germany, 
France, Russia, and Italy—should be careful not 
to confine their orders to any, one particular firm, 
since, though other markets would be open to them, 
it is doubtful if in case of their going to war and 
wanting guns in a hurry, these hitherto neglected 
firms would put themselves and their regular cus- 
tomers to inconvenince for the sake of an outsider. 

In the course of his essay the author occupies 
some space with details having reference more 
immediately to the increase of the United States 
Navy, and which, as we see no points of similitude 
in it to our own circumstances, we pass over 
without note, the next point demanding attention 
being a formula for comparing the efliciencies of 
merchant steamers when applied to war purposes. 
This formula is as follows: 

S°0 P20? W? E 


DALE =efficiency. 


Where 


S=Maximum speed. 
O=Offensive power, i.¢., strength and capacity for 
mounting heavy guns. 
P= Protection to vital parts or defensive power. 
E=Endurance or fuel supply at maximum speed. 
W=Seaworthiness and safety or stability. 
U=Steadiness of platform. 
L=Length of ship or tactical diameter. 
D= Load draught. 
T=Time required for conversion. 
A=Age in years or a certain term of years or fraction 
of years as selected by authority. 


It will be seen from this formula that the author 
considers the time taken for conversion is the most 
important factor, followed bya great speed ; defen- 
sive and offensive power and seaworthiness coming 
third in importance. 

One more quotation and we have done. He 
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says: ‘‘The great lesson taught by wars which 
have occurred within the last decade or more, is 
that one of the chief factors of intelligent prepara- 
tion for and ultimate success in war, is a knowledge 
of the enemy’s condition, resources, strength 
tactics, and distribution of force, as well as of our 
own resources and the best methods of utilising 
them for war purposes.” 

This lesson, he tells us, has led to the institution 
of intelligence departments in connection with the 
Navy, the Germans having been the first to esta- 
blish one. A great deal might be said about our own 
naval intelligence department, and its utter inade- 
quacy to our needs. This branch at present con- 
sists of three officers, a captain and lieutenant, 
R.N., and a captain, R.M.A., all able men and 
very fitted for the duties they have to perform, but 
according to our views of the duties, work could 
easily be found for five times this number. It may 
scarely be credited, but we have it on unquestion- 
able authority, that our Naval Intelligence Depart- 
ment, though more or less informed of the torpedo 
defences of other nations, know nothing at all about 
our own, these being under the control of the War 
Oftice, a state of affairs which would be amusing 
were it not so serious. 


DOMESTIC ELECTRIC LIGHTING. 

Tue lighting of private houses by electricity is 
an attractive field to the inventor, and many 
attempts have been made, as our columns have 
shown, to devise apparatus by which the requisite 
current can be obtained by chemical means, without 
the employment of machinery. Among the batteries 
brought out for this purpose was one by Mr. 
0. C. D. Ross (see vol. xxxvi., page 586), which | 
presented many features entitling 1t to a serious 
consideration. It was founded upon well-known 
and received principles, and while differing in the 
nature of its depolarising fluid from previous 
batteries, its other elements—zinc, carbon, and 








| of using gas. 





not been attempted to light the entire house, the 
field of operation being confined to the hall, the 
dining-room, the library, and the smoking-room. 
In these there are fixed twenty-three lamps of 10 
candle-power each, mounted upon specially designed 
candelabra, which are prepared for the display of 
both gas and the electric light. The circuits are 
collected to a switchboard in the hall, where the 
lamps of all the rooms can be lighted, extinguished, 
and graduated by the insertion of resistances, at 
will. The current is supplied by four boxes of 
twelve cells each, grouped in compound parallel. 
Each cell is one square foot in cross section, and 
contains two zinc plates. It has an electromotive 
force of 1.89 volts, and an internal resistance of 
.04 to .06 ohm. It is calculated that the entire 
cost of lighting, including interest and attendance, 
is $d. per lamp-hour. This is very considerably 
more than the cost of gas, probably more than 
double, but in the class of installation we are 
considering, gas does not form the standard 
of comparison. There are in London hundreds 
of rooms, in which no sane person would ever think 
When the style of decoration goes 
beyond the conventional whitewashed or coloured 
ceiling, some means of illumination must be found, 
which does not require the renewal of the entire 
surface every two or three years. Hence lamps and 
candles still hold their own in the saloons of the 
rich, although even they are not free from the 
suspicion of throwing off a good deal of unconsumed 
carbon. The basis of comparison of cost, therefore, 
is not gas, but wax or oil, and in addition to the 
actual outlay, there must be counted the time of 
servants employed in trimming wicks, the annoy- 


|ance of an occasional ill-smelling flame, and the 


damage resulting from a dropping candle or an 
upset lamp. If all these be taken into account the 
balance against electricity is very small and would 
be outweighed by its great convenience. The 
initial expense of an installation, such as we have 
described, would not be great, the battery costing 
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acidulated water—required no test to prove their 
merits. The main point was that the arrangement | 
of the cells was modified to render them capable of 
working continuously, and of having the liquid re- 
newed readily without the dirty operation which 
formerly characterised battery cleaning. The an- 
nexed engraving shows a section of a cell. 

From the bottom of each porous compartment | 
f there proceeds a pipe d which bends upwards and 
terminates, at a higher level than the liquid in 
the cell, in a horizontal pipe g running the entire | 
length of that section of the battery. The upright | 
pipe is jointed at the bend by means of a short | 
length of india-rubber tube e, and can be inclined | 
outwards until the liquid which stands in it flows | 
over the upper edge into the horizontal pipe. All | 
the pipes of the cells constituting a section of the | 
battery, are connected together by a frame, and are | 
inclined together. The spent portion of the de- | 
polarising liquid, being the heaviest, sinks to the | 
bottom of the cell, and can be thus drawn off. 
After it has been removed fresh liquid is poured 
into the horizontal pipe from a reservoir, and the 
previous level is regained. The trough c serves for 
the introduction of the acidulated water into the 
zine cells. 

A battery of this kind has been fitted by Messrs. 
Hunter, Harrison, and Co., of 16, St. Swithin’s- 
lane, at a mansion in South Kensington (No. 27, 
Queen’s Gate), and has been at work for more than 
81x months with very satisfactory results. It has 





| than its nominal number of lamps, 


about 3/. per lamp. It must be remembered, 
however, that it may be made to serve far more 
since all 
the rooms of a house are seldom in use at once. 
For instance, in the early part of the evening the 


| inmates are gathered in the dining-room ; later the 
| drawing-room is occupied, and so on. 


In kitchens, 
passages, bed-rooms, smoking-rooms, and the like, 
gas serves very well at present and probably will 
continue to do so, but in reception rooms containing 
gilding, painting, and delicate draperies there is a 
tield for an electric light produced by chemical 
means, and if it can be shown that a battery will 
work satisfactorily through a London season in the 
charge of a man-servant, without overhauling, the 
expense of $d. per lamp-hour will not prevent its 
adoption. 








A NATIONAL ELECTRICAL 
LABORATORY. 

Ar the last meeting of the Society of Telegraph 
Engineers and Electricians, Professor J. A. Fleming 
read a paper advocating the advantages of a 
national laboratory for standardising electrical 
apparatus. Electrical engineers already find the 
want of such a place. They are using so-called 
‘*standard” instruments of their own, but there is 
no absolute title to uniformity in these, and the 
result is that their measurements cannot be accurate 


with other standards. In short, for the heavier 
kinds of electrical engineering it would seem that 
national standards were requisite, just as they are 
requisite in weights and measures. The need of 
national standards being admitted, and all the 
speakers at the meeting of the Society were evi- 
dently of this opinion, it becomes a question how 
the want had best be supplied. We are not pre- 
pared to say how far the Board of Trade would 
be likely to deal with the matter. They have 
given us an Electric Lighting Act, which will have 
to be revised ; but will they undertake to give us 
proper electrical standards? At Kew, as Lieu- 
tenant Whipple remarked, there are means for 
standardising a number of different instruments, 
thermometers, barometers, watches, and so on. 
Why, then, should not a new department for 
electrical standards be instituted there? The place 
is isolated, quiet, free from vibrations, and within 
an hour’s journey of London. Kew would no doubt 
be a very good place for the purpose ; but the fact 
that it is an hour’s journey from London is rathera 
drawback. Electrical apparatus are apt to get out of 
order, and may suddenly require to be standardised, 
without loss of time. It would therefore be mu_h 
more convenient if the laboratory were situated in 
or about London, at some spot in the parks, whe -e 
it could be readily got at by a messenger. 

As Dr. Fleming also pointed out, such a labo- 
ratory would be doing valuable work if it under- 
took researches of an unremunerative nature, re- 
searches which private individuals have neither the 
leisure nor the means to prosecute. This, however, 
opens up the question of the endowment of re- 
search, which, as Mr. Preece remarked, would pro- 
bably lead to research for endowments. It is better, 
we think, to confine the attention simply to the 
one question of a standardising laboratory. By 
doing so the matter is far more likely to be brought 
to a practical issue. 

It was suggested at the meeting that the Society 
of Telegraph Engineers and Electricians should 
communicate with other learned societies upon the 
subject, and a resolution was put and carried to this 
effect. It is understood, therefore, that a com- 
mittee of the Council of that Society will be formed 
to discuss the best ways and means for giving effect 
to Dr. Fleming’s project. Perhaps the new Govern- 
ment will be more ready to entertain such a pro- 
posal than the last ; but if not, there is always the 
alternative mentioned by Mr. R. E. Crompton io 
fall back upon, namely, the co-operation of indi- 
viduals and societies. 








THE ELECTRIC LIGHT AT THE PARIS 
OPERA. 
(Continued from page 522, 

Tue plan which accompanies this article shows 
the distribution of the electric lamps of the three 
different types already mentioned, in those parts of 
the Grand Opera where electric lighting has com- 
pletely replaced gas. These parts are : 

The open loggia, which faces upon the Place de 
lOpera. 

The foyer and its annexes. 

The grand staircase. 

The salon. 

The front of the stage. 

Gas is still employed on the stage, the artists’ 
foyer, the mirrored saloon, the passages, and the 
various minor annexes. The plan shows in thick 
lines the run of the conductors in the lower part of 
the building, and in thin lines the return circuit 
of the lamps. On the open loggia are placed ten 
Pieper arc lamps ; they are fixed against the inner 
side of the columns so that no direct light is visible 
from the Place de Opera. By this arrangement 
the fagade of the grand foyer is brilliantly 
illuminated behind the colonnade which forms 
a kind of framework, the effect being very suc- 
cessful. In the grand foyer, the Edison lamps 
are fixed in the existing chandeliers and in 
the spaces between the burners, so that the gas 
jets are replaced light for light with the electric 
lamp. The ten lustres each carry 42 lamps, and 
the two small salons leading from the foyer, are 
each lighted with four brackets of 13 lamps each. 
The foyer and its annexes have altogether 524 
lamps. This portion of the installation is now 
in operation, the foyer having been re-opened to 
the public since the wall paintings were cleared 
from the deposit that rendered them invisible. 





as compared with those made by other observers 


The effect obtained is very striking, as each 
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Edison lamp has a power of 16 candles, one-third 
more than the gas jet it replaces. The small foyer 
is lighted by five groups of 16 Edison lamps each, 
fixed to the existing gas lustres. On the staircase 
are 342 lamps placed upon the different gas cande- 
labras, while above, and fixed between the upper 
row of columns so as to illuminate the painted 
ceiling, are 12 Jablochkoff candles. The auditorium 
contains six girandoles at the level of the boxes, 
each with 15 Edison lamps. These form a part of 
the lighting of the front of the house, as well as 
120 Edisons for the foot lights; besides these the 
grand chandelier in the middle of the building 
contains 610 lamps. 

The following summary shows the amount and 
distribution of the lamps : 


10 Pieper arc lamps (loggia). 
2 Jablochkoff candles(the grand staircase). 


524 Edison lamps (foyer). 
90 


as »» (front foyer). 


342. ~«C««; 93 (staircase). 
1 »»  (footlights). 
OD. ss »» (auditorium), 
510 5; »» (central chandelier). 


Total 1776 Edison lamps. 


To this number have to be added some lamps 
burning in the cellar where the dynamos and 
engines are placed, sentinel lamps, &c., so that 
altogether there are certainly 2000 Edisons, which 
replace an equal number of gas burners, and give a 
far superior light at—it is said—the same cost. As 
the total number of gas burners used in the Opera 
exceeded 4000, it will be understood that the installa- 
tion at present is far from complete. We shall see 
further on that the mechanical and electrical in- 
stallation is adapted to supply current to a much 
greater number of lamps than are at present in use, 
and it has been definitely decided to replace, after 
the present installation has been at work for some 
time, the whole of the gas burners by electricity. 


(Zo be continued.) 








THE METROPOLITAN WATER 
SUPPLY. 

BELOow we publish a third monthly series of tests 
of the metropolitan water supply, carried out on the 
system devised by Dr. Koch, as described in our 
issue of October7. Two very important facts come 
out in the foot-note ; first, that the filtration prac- 
tised by the water companies is marvellously 
efficient in removing organisms from the water ; 
and, second, that the Thames at London Bridge 
is a pure stream as compared with the Lea. 


Tests of the Metropolitan Water Supply. 
By Dr. Kocn’s Method. 





Colonies per 
1 Cubic 
Centimetre, 
cultivated for 
three days at 
about 18 deg. 


Date and Place of 


Temperature in Centigrade 











Companies. Collection. Cent. 
Thames. | deg. 
| ( Nov. 19, cab rank, ) 
Chelsea 14 Horse Guards, 7 2 40 
( Whitehall ) 
( Nov. 21, cab rank, ) 
Grand Junction .. 4 Uxbridge-road, near 6 1 54 
( Marble Arch ) 
(Nov. 19, cab rank, ) 
Lambeth - Westminster Bridge- -| 6 9 76 
( road wen ) 
. . ( Nov. 19, cab rank, 
yee any and } 2 gt, George’s Church, lls! a | 49 
as | Borough i ) | 
- . wares ( Nov. 21,cabrank, } . 
West Middlesex t Portland-road j 6} 1 10 
Lea. (Nov. 20, Fire Brigade 
East London .. « Station, Commercial-; 6 3 22 
( road. 
( Nov. 14, service pipe, ) 
New River .. 1% 4, Hart-street, r| 9 | 53 
\ Bloomsbury 
Deep Wells. ae ee 
( Nov. 20, tap from main ) | | 
Kent .. 5 65 


( New Cross, 8.E. station ) 


. 4 pipe leading to tanks, -| 11 | 
| | 





RemMARKS.—From the above figures it will be seen that there has 
been in November no essential alteration in the purity of the 
metropolitan water supply as a whole, though the Kent company’s 
supply exhibits a slight decline as compared with the supply of 
several river water companies. A sample of Thames water was 
taken on the 20th inst. just below Sunbury Lock, close to the in- 
takes of the metropolitan water companies, which derive their 
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supply wholly or partly from the Thames. 0 
of 4 deg. Cent., and contained in one cubic centimetre eighty-four 


This compares somewhat unfavourably with the sample taken in 
October at the intake of the East London Company from the River 
Lea, the more so, if the higher temperature then egy og be 
taken into consideration, It is satisfactory to find that the com- 


capable of so reducing organised life in their supplies that they 
come without exception under the category styled ‘‘very good” 
by Dr. Koch. Another sample of Thames water taken for com- 
parison on the 20th inst. at London Bridge, about two hours after 
high water, had a temperature of 5 deg. Cent., and contained in 
one cubic centimetre 560 liquefying, or a total of 45,000 colonies, 
which is little more than 1 per cent. of the total colonies found 
last month in the river water at Lea Bridge. Here again the 


difference of a drop of the two samples of Thames water, when 
evaporated after subsidence for 24 hours, andstained by methyl- 


blue, is striking. 
Gustav Biscuor, F.1.C., F.C.S. 
4, Hart-street, W.C., November 25, 1885, 








NOTES. 
Wire Betts ror Stone-Currinc. 

THE principle of continuous motion used in the 
belt saw for wood, has been applied to stone-cut- 
ting. Instead of a flat metal band, three steel wires 
twisted together and run at a very high speed, 





form the cutting surface. Water and sand are 


It had a temperature | 


liquefying, or a total of 8200 colonies, after cultivation as above. | 


| 
| 


panies deriving their supply from the Thames are nevertheless | 


\ 
| 


higher temperature in October must not be overlooked. The | 











applied in the usual manner with the ordinary flat 
saws for stone. It is claimed that such saws ad- 
vance in marble at from 10 in. to 24 in. per hour, 
according to the hardness of the stone. It is also 
used for quarrying purposes, in dividing up masses 
of stone projecting between recesses in the quarry. 


THE MANUFACTURE OF SUBMARINE CABLES IN 
FRANCE. a 
Up to the present time there does not exist in 
France a single factory for the construction of sub- 
marine cables, and the utmost that the manufac- 
turers of electric light conductors have been able to 
do in this direction, has been the production of a 
few cables for crossing rivers. It is just announced 
that the Société Générale des Telephones is about to 
carry outa scheme, elaborated some time since by 
its engineers, for the erection, in one of the chief 
ports, of an establishment for the purpose. 


Towns at Hicu ALriruDEs. 

For many years the highest incorporated town 
in the United States was situated in the coal mining 
regions in the western part of Maryland at an 
elevation of 1400 ft. ; the recent settlements at the 
western part of the country have been in places 
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which ,are probably the highest altitudes for per- 
manent dwellings. Leadville is situated 10,200 ft. 
above the sea level; Hot Springs, 9029 ; Silverton, 
9224 ft. ; Marshal’s Pass, 10,800 ft. : these are among 
a few of the highest towns. The United States Signal 
Service observers live at a station on the summit of 
Pike’s Peak, 14,147 ft. above the sea. 
THE TELEPHONE IN FRANCE, 

The French Official Journal for the 28th Novem- 
ber contains a note relating to new telephonic com- 
munications to be opened for public service from 
Tuesday last, between Paris and Rheims. In Paris 
the transmission bureau will be at the telephone 
oftice of the Place de la Bourse, and in’Rheims at all 
the publictelephone stations. The Van Rysselberghe 
system will be employed. Persons present at the 
Bourse may be called to the Bourse telephone oftice 
either by the subscribers of the system in Rheims, 
by means of telephones established in private 
offices, or by any one, subscriber or otherwise, who 
enters any of the telephone offices connected with 
the system. The tariff charged will be at the rate 
of one franc for five minutes’ conversation, and no 
allowance will be made if the person summoned 
does not reply to the call. 


THe New Port At SEBASTOPOL. 

We are in a position to state that the Commission 
despatched by the Russian Government to Sebasto- 
pol to report upon the removal of the commercial 
port from the southern to the northern side of the 
bay, has pronounced in favour of this course, and 
that the Minister of Ways of Communication has 
received instructions to hold himself in readiness 
to carry out the transfer in the spring. This 
decision practically involves the transfer of the 
whole of the trade of Sebastopol from the South 
Harbour—the part besieged by the allied troops 
in 1854—to one of the inlets on the northern side. 
The former will then be used exclusively for naval 
purposes, and two or three years will suftice to 
render it as full of activity and as powerful as in 
the time preceding the Crimean war. The cost of 
the transfer of the port will not fall short of a 
million sterling to the State, which does not include 
the losses incurred by the merchants and steamship 
owners, who will receive no compensation from the 
Government. Nor does it cover the cost of the 
new railway that will have to be constructed to 
join it to the Lizova-Sebastopol line. It is believed 
that foreign contractors will be invited to co-operate 
in the construction of the port. 


A CasBLeE To Bermupa. 

The Government are inviting tenders for a sub- 
marine cable to be laid between Halifax (Nova 
Scotia), Bermuda, and Jamaica, in the West Indies. 
It is intended to work in connection with the Trans- 
atlantic cables and the West India and Panama 
lines already in existence, and thus a continuous 
service will be available between the United King- 
dom and our Atlantic colonies, including Demerara. 
This is an imperial movement which must tend to 
bind our scattered dependencies more closely to 
the mother country. The subsidy may be for a 
term of twenty years, and will be payable at the end 
of each year, provided the cable is maintained in 
good working order and is properly operated. The 
Government do not bind themselves to accept the 
lowest of the tenders, which must be sent in to 
the secretary at the Post Oftice by noon on Tues- 
day, December 15. The cable must be laid and in 
working order within twelve months of the accept- 
ance of the tender. Projects for connecting Ber- 
muda to the rest of the world by telegraph are not 
new, a scheme having been partially carried out 
eleven years ago for this purpose. We may also 
mention that the Commercial Cable Company pro- 
pose to lay a new Atlantic cable to North America 
vid the Azores, 


PROTECTION TO THE OBELISK AT NEw York. 

The obelisk transported from Egypt to Central 
Park, New York, by the late Commander Gorringe, 
through the generosity of Mr. W. H. Vander- 
bilt, has begun to show the effects of northern 
climate and of the products of combustion, and it 
has become necessary to protect the stone against 
further ravages of the weather. Paraftin is applied 
after the stone has become heated by charcoal stoves 
with flat sides, and the stone in the interstices of 
the hieroglyphics heated by’a blast flame from a gas 
bag. When the paraffin is applied to the stone it 
becomes melted and penetrates it, and also protects 
the surface against further action of the atmosphere. 
One unfortunate matter is the severity of the treat- 





ment to which the monolith is subjected, as 
numerous pieces of stone scale off, owing to the 
expansion of the outer surface by the sudden appli- 
cation of excessive heat. It is said that about 
1000 lb. of such pieces were removed from around 
the base of the obelisk where they had fallen dur- 
ing the progress of the work. Important as the 
work of protecting and preserving such archzolo- 
gical relics may be, it should not be done in a 
manner which appears to have been the substitution 
of a quick method of disintegration, in place of 
the slow action of the operations of nature. 


THe CoALFIELDS oF New South WALEs. 

The coalfields of New South Wales are divided 
for official purposes into three districts, the 
northern, the southern, and the western. In the 
half-year ending June 30, 1885, there were three 
fatal and nineteen non-fatal accidents in the 
northern district, one fatal and nine non-fatal acci- 
dents in the southern district, and no accident of 
any description in the western district. A new 
tunnel has been opened out on the Burwood Estate. 
It will be known as the Hillside Colliery, and is 
situated about half a mile from the Burwood junc- 
tion, near a new line in course of construction. A 
new shaft has been sunk at New Lambton, and will 
be known as Dunkirk Colliery. Steps have been 
taken for opening out a new mine, to be known 
as Brooker’s Nose Colliery, near Woolongong. 
Another mine has been opened out on Messrs. 
Newland’s estate, six miles north of Singleton, and 
near the Great Northern Railway. On the other 
hand, the Speedwell Collieries, at Tighe’s Hill, near 
Newcastle, and the South Wanatoh Colliery, at 
Charlestown, have been closed. In the first half 
of this year, 791,636 tons of coal were exported 
from the port of Newcastle to foreign and inter- 
colonial ports, being an increase of 35,579 tons upon 
the corresponding quantity exported in the corre- 
sponding period of 1884. The number of collieries 
now under inspection in the northern district is 
thirty-seven. 

BicHROMATE AND Nitric Acip CELLS. 

Several cells have recently been brought into the 
market which use bichromate of potash for the 
absorption of the disagreeable nitrous acid fumes 
emitted from cells of the Bunsen and Grove type, 
in which nitric acid serves as the depolariser. The 
concentrated nitric acid in which the carbon plate 
stands, ought to contain 75 grammes of bichromate 
to the litre. M. Dupré proposes to prepare the nitric 
acid in the cell itself, by dissolving 510 grammes 
pulverised Chili saltpetre (sodium nitrate) in 600 
centimetres of water, and gradually adding 400 
cubic centimetres of sulphuric acid with 60 grammes 
of bichromate of potash. Such cells, with large 
plates, are said to furnish 1.5 to 1.8 volts for fifteen 
hours. M. d’Arsonval calls attention in the Comptes 
Rendus to the fact that Rhumkorff recommended 
bichromate for this purpose as early as 1869; and 
further, that urea, and even urine itself, possess a 
similar absorptive capacity. M. d’Arsonval is, 
however, on the whole, not much in favour of nitric 
acid as a depolariser, as only 13 percent. of the nitric 
acid really enter into operation. He suggests a 
novel zinc carbon couple, the carbon plate being 
in a solution of copper chloride in hydrochloric 
acid. As soonas the circuit is closed, copper begins 
to deposit on the carbon plate, which ought to be 
of large surface ; if sufficient air is present, however, 
an air current should be passed through the liquid, 
the copper soon redissolves into the hydrochloric 
acid, and the cell yields constanily 1.5 volt. 


Russtan Gunboat FLOTILLA FOR THE AMOOR. 

According to the St. Petersburg press, the 
Russian Government has decided upor the con- 
struction of a flotilla of shallow-draught gunboats 
for service on the River Amoor. This decision is 
the outcome of an agitation for the defence of the 
Amoor, which has sprung up in Russia in conse- 
quence of the publication of an article by Charles 
Marvin in the Army and Navy Magazine on ‘* The 
Value of Port Hamilton.” In thisarticle that well- 
known writer on Russian politics, suggested that in 
the event of a war with Russia in the future, the 
British fleet should not waste its energies on super- 
fluous cruising in the Baltic and Black Sea, but 
using Port Hamilton as a base, wrest Vladivostock 
and the Amoor from Russia, and annex the whole 
Pacific littoral of Siberia. Although this suggestion 
provoked little attention in this country, owing to 
the election excitement, it has occasioned a sensation 
in Russian naval circles, and from what has tran- 
spired during the controversy, Mr. Marvin seems to 





have placed his finger on a very weak spot of 
Russia’s defences. In all the Amoor region the 
Russians do not number 100,000 souls, and the 
5000 troops garrisoning the huge harbour of Vladi- 
vostock, are engulfed by hostile Chinese. As 
Russia could not send reinforcements to the Pacific 
littoral in less than six months, while England vid 
the Canadian Pacific Railway can land troops at 
Vladivostock in twenty-six days, we have, thanks 
to Canada’s patriotic energy, secured an advantage, 
which, with the annexation of Port Hamilton, has 
alarmed Russia very much. Hence Vladivostock 
is to be strengthened without delay, and six gun- 
boats are to be ordered of foreign firms for the 
defence of the River Amoor. As the Amoor is 
very shallow at its mouth the gunboats are to be 
stern wheelers, and are not to draw more than 3 ft. 
of water. 


Tue CurrENT OF TELEPHONE TRANSMITTERS. 

Measurements of telephonic currents have been 
made by Professor Charles R. Cross, of Boston, 
U.S., which are believed to be the first exact 
determinations of such currents. The results of 
five series of measurements with the several 
transmitters as stated in the table below, were 
made with the vowel sounds a, 0, wu, i, at pitch of 
B, 480 vibrations per second, and with an organ 
pipe at pitch of C,, 512 vibrations per second. The 
determinations were made by a Kohlrausch uni- 
filar electro-dynamometer, which was modified for 
this work by removing the movable coil and insert- 
ing a light coil of 166 ohms resistance, suspended 
on a number 36 wire, 15} in. inlength. The resist- 
ance of the instrument was 206 ohms, and it was 
placed in the secondary circuit of a small induction 
coil of 800 ohms. The transmitters were connected 
in the circuits of the primary coils, with two Greuet 
cells in parallel : 

Current. Ampéres. 





ny 











Transmitter.| a. 0. u. i. Organ Pipe. 
Hunning .| 000737 | .000787 | .000503 | .000213 .000556 
Fitch ..| 000450  .000548 } -000442 .00026%4  .000361 
Blake .| 000123 .000144 | .000144 aa -000132 
Edison ..| 000088 | .000123 .000144 .000072, .000072 
Bell magneto) .000123 | .000260 -000233 .000123; ,000114 

| 


} } 

Speech was readily transmitted by a Dolbear re- 
ceiver, and was audible by a Bell-magneto receiver 
in the circuit, but the currents were too slight for 
measurement. Three series of measurements similar 
to the above have been made, and these are pre- 
liminary to more extended investigations in this 
new field of electrical research. 


NAVIGABLE BALLoons. 

The Academy of Sciences received, at its sitting of 
the 23rd of November, an interesting communication 
from Captain Renard on the subject of some experi- 
ments recently made by him with his navigable 
balloon. The memoir was received with great 
favour by the Academy, which decided that it 
should be inserted verbatim in the Transactions, 
although this is contrary to the general prac- 
tice. The experiments described took place on 
the 22nd of August, and the 22nd and 23rd _ of Sep- 
tember. The motor employed was a Gramme 
dynamo-electric machine making 3000 revolutionsa 
minute, and developing 9 horse-power. The current 
actuating the machine was furnished by a battery 
which constitutes the most interesting feature in 
the installation, but the arrangement of which is 
kept secret. To measure the velocities Captain 
Renard employed a sort of aérial log formed of a 
small balloon of goldbeater’s skin, and filled with 
120 litres of common gas. This was held in equili- 
brium in the air, attached to the end of a silk 
thread 100 metres in length, and wound on a reel. 
To measure the speed, one end of the thread is wound 
round the finger, the time is noted when the balloon 
log is liberated, and the relative movement is re- 
corded by the unwinding of the thread from the reel. 
When the distance of 100 metres is traversed, a 
slight shock is felt on the finger holding the silk, 
and the moment is noted when this shock is felt. 
The time is thus recorded that the balloon has re- 
quired to traverse 100 metres. On the 22nd of 
September the speed of the wind was from 3 metres 
to 3.50 metres per second. The balloon left Chalais, 
carrying three persons, at 4.25 p.m., the sky being 
cloudy. It was steered against the wind, and at 
5 p.m. arrived over the Ile de Billancourt with a 
speed of 6 metres per second, the Paris fortifica- 
tions being reached at 5.12 p.m. At this moment 
M. Renard gave the order to return, which was 
done, and the balloon reached its point of depar- 
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ture in 11 min., while the outward journey had 
occupied 47 min. The maximum height attained 
was 400 metres. The day following the same 
voyage was repeated in the presence of the Minister 
of War and the President of the Committee of For- 
tifications. There appears little doubt that M. 
Renard’s experiments, so far as they went, were a 
complete success. The Minister of War has ordered 
the construction of a much larger balloon for con- 
ducting experiments on a more extensive ‘scale ; 
thes e will take place next year. 


Avtomatic BRAKES. 

Continental railway companies, like some of 
those in this country, continue to afford practical 
illustrations of the advantages of really efficient 
brakes. Recently, near Courtrai, on the Belgian 
State Railway, the engine of an express train left 
the rails, causing the coupling to snap and the West- 
inghouse brake to be automatically applied, thus 
avoiding most serious consequences. Again, at Thal- 
hausen, on the Wurtemburg State Railway, the 
express train from Berlin to Milan had a very 
narrow escape indeed from being thrown into the 
River Neckar, from a cause which was at one time 
a fruitful source of disaster in this country. To 
shunt a wagon intoa siding, leave the points open, 
and take off the main line signals for an express 
train running at 45 or 50 miles an hour, certainly 
affords an excellent chance of calamitous results 
ensuing, and these were only prevented on this 
oceasion by the driver observing that the points 
were open and applying the Westinghouse brake, 
by which means the train was brought to a stand in 
the siding only two or three yards from the edge of 
the steep bank to the river. A further illustra- 
tion comes to hand from France. The Indian mail, 
when running at 45 miles per hour, left the line near 
Aiguelielle, on the Paris, Lyons, and Mediter- 
ranean Railway between Modane and Chambery, 
it is supposed owing to the spreading of the per- 
manent way. Once more the engine separated 
from the train, and again the Westinghouse brake 
was applied automatically, the train being brought to 
a stand without injury to asingle passenger. It will 
be noted that these accidents were all of that sudden 
emergency type, which we have frequently pointed 
out, is now, and will continue to be, the chief 
feature of our railway accidents. For such cases it is 


not sufficient simply to provide a continuous brake.. 


It is perfectly clear that had the brake in either of 
these three instances given not been powerful, in- 
stantaneous, and automatic as well as continuous, 
it could have been of but little use in averting the 
terrible results which must almost inevitably have 
followed in every case. Fortunately, although 
opinions on the brake question differ on the Con- 
tinent as to some points, there would appear to be 
an almost universal feeling in favour of automaticity 
and high pressure, as against simple brakes and those 
worked by vacuum, thus agreeing with the practice in 
America and the colonies. At a recent meeting 
of the Society of German Mechanical Engineers at 
Berlin, a paper was read on the automatic vacuum 
brake, and some of our own railway companies 
would do well to weigh the remarks of Privy- 
Councillor Stamke, chief technical adviser of the 
Minister of Prussian Railways. In the discussion 
which took place this influential official stated that 
it was quite useless to discuss vacuum brakes, since 
there could no longer be any question that auto- 
matic compressed air brakes alone would be used 
over the whole Continent. This opinion receives 
some confirmation from the fact that it has just 
been decided to replace the vacuum brake by the 
Westinghouse on the Rome-Naples section of the 
Italian Mediterranean Railway. 








DEATH OF MR. WILLIAM GORMAN, 
OF GLASGOW. 

WE regret to record the death of Mr. William 
Gorman, of Glasgow, a gentleman who was long and 
intimately identitied with inventions relating to the 
manufacture of iron and steel. He was born in the 
village of Muirkirk, in Ayrshire, in the year 1812, and 
was for a time, in early life, employed at Muirkirk 
Iron Works, where his father was the keeper of the 
blowing engine. While still a very young man he 
went to Glasgow and filled two or three situations in 
engineering works. Later he found congenial employ- 
ment in the service of a well-known Glasgow engraver, 
and he soon became so proficient at his business that 
he was induced to take a responsible situation with 
another eminent firm of engravers, in whose service he 
did some excellent work, including the designing and 





construction of a medallion-ruling machine—the first 
used in Scotland. He also fitted up in London the first 
lithographic presses that were driven by steam power, 
When he was about twenty-four years of age he started 
in business on his own account in Glasgow as an en- 
graver and lithographic printer. That business in 
course of time attained to considerable dimensions, 
and it has for a number of years been chiefly carried 
on by Mr. Gorman’s sons. In 1852 Mr. Gorman 
secured a patent for a rotary engine, a blast fan, a 
water meter, a steam superheater, and a regenerator, 
all of which were afterwards brought into practical 
use more or less extensively. The chief invention with 
which Mr. Gorman’s name has since been identified is 
his patent heat-restoring furnace, which has been very 
extensively employed in puddling, heating, and forging 
operations in iron works, and for the heating of plates, 
angle-bars, &c., in shipyards on the Clyde, at Barrow, 
in the French Government arsenal at Toulon, and in 
various other Continental dockyards, 








THE NEW PATENT LAW. 
To THE EpiToR OF ENGINEERING. 

Srr,—As an engineer who has laid himself out for 
specialities I have of course had occasion now and again 
to apply for letters patent, and in so doing have 
acquired a little insight into the working of the patent 
laws, past and present. Undoubtedly the new law pre- 
sents certain advantages over the old one. 

The fees in the earlier stages are less, and so far the 
change is beneficial, as is also the provision for payment 
of the subsequent fees by annual instalments. But the 
advantages to be derived from the new law depend largely 
upon the mode in which it is administered, andI think 
the views you have expressed on this subject from time to 
time are such as to entitle you to the thanks of all in- 
ventors. With respect to the new system of examina- 
tion is seems to me that, to use a popular expression, the 
game is not worth the candle. Then as to the reduction 
in fees, I remember applying under the new law for a 
patent for an apparatus that could be used for generating 
steam or as a condenser, and to my surprise there came a 
request that .the application should be divided, that is 
to say, I was required to take out two patents, one for the 
apparatus as asteam generator, and the other for practi- 
cally the same apparatus as a condenser. Under the old 
practice this would not have been required. Now it so 
happens that I have had enough experience in the taking 
out of patents not to attempt to do my own work. And 
here I would remark that those who labour under the im- 
pression that patent agents (I mean, of course, of the 
better class) are disposed to wink at the objectionable 
practices of the Patent Office in order to line their own 
pockets, are guilty of serious injustice to the members of 
that profession. In my own case above referred to I 
found that my patent agent was by no means prepared to 
allow me to be mulcted in double expenditure, notwith- 
standing that he would himself have been entitled to 
double fees. On the contrary, withont extra charge, he 
saw me through the matter, and succeeded in getting all 
allowed under one application. It may be that there are 
practitioners unable or unwilling to guide applicants 
through difficulties of this kind. Seeing that there is no 
control over the profession, it is natural to expect that all 
sorts and conditions of men are in the habit of styling 
themselve patent agents. But that only goes to show 
that the law should be altered so as to afford some 
guarantee of the competency and reliability of those who 
profess to act as patent agents. But after all, incompetent 
individuals who take upon themselves to pilot inventors, 
may be likened to a Government department professing 
to do more than it can efficiently perform. And if I cor- 
rectly understand your view of the matter, the establish- 
ment in Southampton- buildings, as at present eonstituted, 
is not altogether free from the blame that would attach to 
a department of the kind above referred to. 

In conclusion, I may perhaps be allowed to express the 
hope that you will persevere in a endeavours to im- 
prove the present practice, and that you will do this on 
the basis of discountenancing excessive official inter- 
ference, and rendering incompetent and dishonest patent 
agents answérable to some suitable authority. I think a 
Royal Commission as suggested in your last article would 
do good. ‘our obedient servant 
A. T. Boots. 
11, Queen Victoria-street, London, 

November 25, 1885, 





To THE EDITOR OF ENGINEERING, 


Srr,—None of your correspondents on the patent ques- 
tion appear to be aware of the sharp practice of many 
patent agents since the new Act came into force. I allude 
totheir suppressing entirely the name of the inventor, or if 
they mention it at all giving their own office as his address. 
Their object is very clear. They are not content merely 
with pocketing their ordinary fee, but look to making a 
commission on introducing any inquirer for further parti- 
culars to the patentee. I have recently desired to com- 
municate with certain patentees, but unless I was pre- 
pared to make it worth his while the agent refused to let 
me have the patentee’s address. Now I contend that this 
state of things is intolerable, and inventors should insist 
on their own name and full address appearing on their 
specifications. They have nothing whatever to gain by 
their own name being suppressed ; the gain is entirely on 
the side of the agent, 


December 2, 1885, 


Yours truly, 
8S, J.8, 





COMPOUND LOCOMOTIVES. 
To THE EpitTor oF ENGINEERING. 

Srr,—I am gratified to find that my last letter has in 
some degree allayed ‘‘ Inquirer's” anxiety as to the reason 
for my preference for compound over simple locomotives, 
and for the Mallet over the Webb system of arranging 
compound cylinders ; but as he appears to be incredulous 
as to the unsatisfactory performances of Mr. Webb’s 
engines, no doubt from having only a limited acquaintance 
with the phenomena presented by them in ordinary work, 
I will, with your permission, Sir, still further expound 
my views. But, firstly, I must touch on one or two points 
of ** Inquirer’s” letter. 

I see now that he wishes to try the effect of compound- 
ing the ‘‘ Precedent” on a modification of Mr. Webb's 
system by getting in high-pressure cylinders and their 
various pipes and connections as best he can, and regard- 
less of cost, in order to see how the arrangement would 
work as compared with the simple ‘‘ Precedent.” [ 
grant that using the short stroke, and a moderate inclina- 
tion of the cylinders, he could get them in, but omitting 
consideration of the ample starting power he claims, [ 
would like ‘‘ Inquirer” to state plainly what measure of 
success he would consider a reasonable justification for 
building a type of engine on those lines generally ; and if 
he will at the same time state why he prefers using his 
steam in compound rather than in simple cylinders, 
the position he takes up will be better understood. 
In the mean time he has made several errors in his 
reading of my letter. I never said anything about 
the repairs of the ‘‘ Precedent” class, i referred to 
the statements made in your impression of March 5, 
1875, as to the results of a year’s working of the “ Pre- 
cursor” which showed that as far as repairs due to the 
action of coupling-rods, namely, unequal wear of tyre, 
and wear of axle-boxes and horn-blocks were concerned 
the results were most satisfactory, showing that the bear- 
ing surfaces were sufficient ; and from this I argued that 
the great reduction of initial loads due to compounding on 
the Mallet system would render the same surface so very 
—. that to divide the engine for the sake of obtaining 
still further surface would be absurd. So far, locomo- 
tive superintendents have not been troubled with a 
—- of space available for lengthening their bearings, 

ut it is somewhat instructive, that whereas Mr. Stroud- 
ley’s ** Grosvenor” class, a single engine with inside cy- 
linders, and the centres 2ft. 2in. apart, built in 1875, 
had bearings 8 in. long; in the ‘‘Gladstone” class, built 
in 1883, with cylinder centres 2ft. lin. apart, Mr. 
Stroudley gave the extra 4in. available to the webs of 
the cranks instead of to the bearings ; and you remember, 
Sir, that you drew attention to the small charges for re- 
pairs of Mr. Stroudley’s engines. 

I fully recognise that there are other considerations 
arising from the use of coupling-rods than their first cost 
or maintenance ; but I urge that these latter items are so 
small as compared with those of a complete engine, that 
the saving of wear and waste in re-turning must be some- 
thing enormous to pay for a compound engine h la “ In- 
quirer.” As to the question of free running, I am an 
ardent admirer of yd engines, and it has always been 
a mystery to me why Mr. Webb ever put coupled ones on 
the main line from Crewe to London. sikadnoneaien on 
Mr. Robinson’s paper at the Institution of Civil Engineers 
in December, 1873, Mr. Stirling gave his experiences of 
single engines on the Great Northern Railway, and up to 
that time all the expresses south of Crewe had been run 
by singles, which, as far as cylinder volume, weight avail- 
able for adhesion, and capacity of firebox went, were far 
behind Mr. Stirling’s engines, or the Great Western 
singles, and it was Mr. Webb’s obvious course to intro- 
duce either an improved ‘‘ Bloomer” or an improved 
‘* Lady of the Lake.” Had he done so the consumption 
of coal between Crewe and London would have been less, 
by thousands of tons per annum, than it has been during 
the last ten years. In your impression of October 9, 1868, 
you illustrate and describe one of Mr. Stirling’s 7-ft. in- 
side cylinder singles, with cylinders 17in. by 24in., and 
you state that running trains of ten coaches at 44 miles 
per hour b2tween London and Peterborough, she burnt 
21 1b. of coal per mile. Of course ten coaches in 1868 was 
a different matter to what it was in 1882, but the work 
done by this engine was just about the same as that done 
by the ‘‘ Experiment” running the Irish mail up from 
Crewe. Again, your contemporary, The Engineer, on 
September 17, 1875, illustrated and described the ‘‘ Gros- 
venor” I have already quoted, having cylinders 17 in. by 
24 in., and a 6 ft. 9in. wheel, and it appears that the re- 
sults of running express trains varying from twelve 
to twenty-four coaches between London Bridge and 
Brighton for a month was a consumption of 24.28 1b. 
per mile, the work done being much harder than that 
by the “Experiment” running the Scotch limited 
mail down from London. Both these types of single 
engine were represented at the Newark brake trials, 
and from the official report of the weights of the engines 
we find that the ‘‘ Grosvenor” had 44 per cent. of her 
total weight on the drivers, while the Great Northern 
engine had 46 percent. If Mr. Webb’s coupled engine 
**Penrith Beacon” had had 44 per cent. of her total 
weight of 33 tons 18 cwt. 1 qr.. on a single pair of drivers, 
it would have been 15 tons ; of course some rearrangement 
of the wheel base would have been necessary, but the 
single engine would not have cost one penny piece more 
than the coupled one ; and judging from the performances 
of the singles on the Great Northern, Great Western, and 
Brighton lines, it is a very moderate expectation that the 
work which Mr. Webb says had required 34.6 lb. of coal 
per mile previous to the advent of the ‘‘ Experiment,” and 
which that engine did for 26 1b. per mile, would have been 
done by a light and cheap single for 24 lb. per mile. So 
we see that the ‘‘ Experiment” did not prove that her 
own special qualities were good so much as that those of 
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the ‘‘ Precedent” were bad, and if Mr. Webb suffered 
from the troubles of high coal consumption and coupling 
rods he has the reflection that he trom them on himself 
by deliberately acting in opposition to his own daily expe- 
rience of .the power and adhesion required to work his 
traffic. ‘‘ Inquirer” says it is not true that the driving 
wheels of a locomotive make more revolutions per mile 
than is due to their circumference. I quote for his benefit 
an extract from a paper read before the Civil and Mecha- 
nical Engineers’ Society, April 23, 1884, by Mr. H. M. 
Whitley. ‘‘Single engines are said to slip more than 
coupled, thus an 8 ft. single Great Northern engine 
running down the incline from Potter’s Bar to Wood 
Green with twelve coaches at the rate of sixty miles an 
hour, was found to be making 242 revolutions per mile in- 
stead of 210, and in an experiment tried on the Midland 
Railway it was found that a coupled engine with ten coaches 
at fifty miles an hour made seventeen extra revolutions 
per mile, but when the side rods were removed it made 
forty-three.” If the maximum twisting moment on a 
crank axle has no effect in overcoming the adhesion of the 
wheel to the rail under ordinary circumstances, the wheel 
running at the mean speed of the train, what about an 
equally loaded trailing wheel? If it runs at the same 
speed the coupling-rod has no work to do at all, that is 
very certain, and all the wear and tear of tyres is due 
simply to rolling friction, but if this is not so, and the adhe- 
sion which prevents the driving wheel from slipping pre- 
vents the trailing wheel, when uncoupled, from running 
as fast as the train, then it is very certain that in any 
muitiple engine, compound or non-compound, unless the 
work done on the two axles is exactly divided, one axle 
drives the train, and the train drives the other axle, and 
this is exactly what occurs in Mr. Webb’s engines. Take 
the two pairs of diagrams appended to Mr. Webb’s paper 
read before the Institution of Mechanical Engineers in 
1883, and set out from each a curve of twisting moments 
on the two axles, the curve for the low-pressure engine 
being superposed on the other at any spot, as the relative 
positions of the two engines may be anywhere in the 
complete circle. At the lowspeed the maximum twisting 
moment on the low-pressure axle is enormously in excess 
of that on the high due to the two cylinders, and clearly 
indicates the cause of the fore-and-aft vibrations so 
familar to travellers on the North-Western. At the 
high speed matters are altered, and the curve of the 
low-pressure engine is altogether below that of the 
high, which now drives the train smoothly enough, 
the change from an ordinary engine to a compound 
when once fairly under way, being as Mr. Timmis 
remarked, very perceptible. So far so good; but 
when we come to inquire into the work done under such 
circumstances, we find that it is only such as to demand a 
very moderate expenditure of power, and would probably 
be done much cheaper by a very plain and small single 
engine. When the work is heavier, requiring a later cut- 
off in the high-pressure cylinder, the receiver pressure 
rises, and the low-pressure curve of twisting moments 
again raises its head above that of the high, although the 
mean in the latter is considerably larger than in the 
former, and instead of one engine helping the other, it is 
obstructing it. As to the diagrams from one of Mr. Wors- 
dell’s engines to which I referred in my last, if they are 
used as a basis and the curve of twisting moments on her 
crank-axle plotted out, we see the effect of combining the 
two cylinders instead of separating them. The high-speed 
diagrams show the work very fairly divided between the 
two cylinders, and if ‘‘ Inquirer” will set out the curve 
of twisting moments on a suitable scale, both cylinders 
together, and then suppose that two high-pressure 
cylinders are substituted for the one, and set out the curve 
for them, leaving the low-pressure curve as it was, he will 
have a good idea of the influences exerted upon the two 
axles of one of Mr. Webb’s engines when both engines are 
cutting off at half-stroke and the work fairly divided, and 
for my part I cannot see how it is possible for an engine 
to run at a high speed under such circumstances, except 
with a very extravagant expenditure. Mr. Worsdell’s 
engines can and do run at a high speed with ease, 
and they are most comfortable engines to ride upon, 
and when running fast burn very little fuel; their 
weak point is that when taking a heavy train up- 
hill, necessitating a late cut-off in the high-pressure 
cylinder, owing to the valve gear of both engines 
being connected, the cut-off in the low-pressure cylinder 
is late also, and thereis a serious loss from drop in the 
receiver, but the two cylinders assist one another in their 
work. In Mr. Webb’s engine there is the loss from drop 
combined with the objection that the separate engines 
do not pull well together, and seeing that their perform- 
ances with main line trains did not realise Mr. Webb’s 
expectations the question was how were they to be im- 
proved. The drop could be reduced by two methods, 
first by cutting off earlier in the stroke in the low-pressure 
cylinder; second, by increasing the ratio of high to 
low-pressure cylinder. We have seen that the first 
method only increased the obstructive action of the low- 
pressure engine ; let ussee what the other will do. Suppose 
we increased the area of our high-pressure pistons one- 
third, that is made them 15in. in diameter, the diffi- 
culties in starting, resulting from the small size of the 
high-pressure pistons at present, would be considerably 
reduced. Then, as the combined volume of the two high- 

ressure cylinders would be 66 per cent. of the low, the 
oss of pressure in the receiver, supposing the low-pressure 
cut-off to remain at 75 per cent., is reduced largely, conse- 
quently a great deal of the expansion done in the receiver 
at present would be done in the high-pressure cylinder, 
making that latter cylinder’s proportion of the total work 
done larger than it is at present, and as a natural conse 
quence enabling a very much greater development of 
power before the adverse influence of the low-pressure 
cylinder began to be felt. I hope this is clear to every- 
body ; if the work done required steam to be carried for 


half-stroke in the present cylinders, in 15 in. cylinders, 
the same volume of steam would only fill them for 3 of 
the stroke, and consequently would be further expanded 
in the cylinder itself, the work done in the low-pressure 
cylinder would be exactly as before, the back pressure in 
the high-pressure cylinder the same and the mean pressure 
rather less, but the larger area of piston would more than 
counterbalance it, and the curve of twisting moments on 
the high-pressure crank-axle would still further over- 
shadow that on the low. This is my view of how the diffi- 
culties, which arose with the ‘‘ Experiment” class, might 
best have been met without a radical change, the idea of 
dividing the work in even approximately equal shares 
would have to be given up, so also the idea of making 
the low-pressure engine take an active part in pro- 
pelling the train at all times, but on the whole per- 
formance there would be a great improvement; and I 
cannot but regret that Mr. Webb, having committed 
himself to this type of engine, did not attempt an im- 
provement on these lines instead of building the ‘‘ Dread- 
nought.” However, the thing is done now, and must be 
made the best of; but if Mr. Webb will substitute a 
24 in. for a 30 in. low-pressure cylinder in one of the big 
compounds, and leave other things as they are, I don’t 
think the Crewe-Carlisle section will give htm any further 
anxiety ; that, in designing these engines he was under 
a mistaken impression on a matter of principle is obvious ; 
but he is not alone in that respect, and if anything in this 
correspondence should have brought before him points he 
had previously overlooked, it would be to his interest to 
make use of his increased knowledge to remedy the more 
palpable defects in his system. 

Asto ‘‘ Inquirer’s” regret that Mr. Webb did not take 
part in this discussion, why should he? He would have 
everything to lose and nothing to gain, by such a move, not 
to mention the infra diy. ; and if he was to set one of his 
staff to write and say that compounds did run to Liver- 
pool, and did stop at Mossley Hill, and that he had an 
engine running 319 miles every day, Sunday as well, and 
that certain trains, which were formerly run in duplicate, 
are now consolidated, and so forth; it would peo ro- 
voke a reply setting forth such details as would show ee 
the average of 29]b. a mile all round was obtained in the 
face of the heavy consumption on the main line. 

In conclusion, I hope ‘‘ Inquirer” will find time to 
draw those curves, and then if he will kindly give his 
reasons for believing in a compound maoltiple engine, he 
will greatly oblige 

Yours very truly, 


December 1, 1885. ARGUS. 





LOCOMOTIVES ON THE PAULISTA AND 
ST. PAULO RAILWAYS. 
To THE EpiToR OF ENGINEERING. 

Str,—Mr. Hammond has seen fit to reply to my letter 
in your number of September 11th last, in so discourteous 
and foolish a manner, that I might well be excused from 
taking any notice of it beyond contrasting it with the 
courteous letter which Messrs. Diibs were good enough 
to insert in your issue of September 18th last. I am quite 
content to find myself in accord with such eminent 
authorities on locomotive practice as Messrs, Diibs and 
Co., who admit that in the case of the Paulista engine, 
“it would have been better to have had 12 tons on each 
coupled axle in order to develop the full power of the 
cylinders.” 

Now my only contention was that the trial on the in- 
cline of 1 in 40 showed the strange result of an 18 in. by 
24 in. cylinder engine hauling the same load as an engine 
with 20 in. by 24 in. cylinders. And I showed that from 
want of sufficient adhesion it was impossible for the larger 
(and presumably more powerful engine) to take up a 
heavier load than was (with difficulty if you like) taken 
up by the smaller cylinder engine. And Messrs. Diibs’ 
a, gr would seem to confirm my views. 

Now let us see if Mr. Hammond’s reply throws any 
light on this. 

First of all it must strike any one as supremely childish 
to go to the trouble of a trial to prove whether a 20 in. by 
24in. cylinder engine was more powerful than an 18 in. 
by 24in. Surely “‘ most engineers know” that the larger 
engine is or ought to be more powerful than the smaller, 
quite as well as they ‘‘ know that tank and tender engines 
each has its place,” &c. This ponderous mode of settle- 
ment of the question is perhaps accounted for by Mr. 
Hammond’s strange aversion to the good old “‘rule of 
three,” of which he allows himself actually to speak dis- 
respectfully, saying ‘‘ that rule of three engineering is all 
very well for general estimates of railways, d&e., but for 
nothing more.” Such, however, is my friend’s incon- 
sistency, that in another paragraph he says: ‘‘ The trial 
has produced food for thought among engineers in that 
the load taken by the Paulista engine with ease was only 
in proportion to that daily taken in wet weather or fine 
by the Paulista engines on 1 in 60 and 1 in 50 inclines.” 
He can say, then, as 1 in 60 or 1 in 50 is to 1 in 40, so is 
the load, &c., but he declines to work out the simple rule 
of three sum: as 18? (324) is to 2784 :: 20? (400) to 344 
tons, with which calculation I again confront him. 

According to Mr. Hammond’s own showing, the larger 
engine ‘‘ moved with ease,” and the smaller one ‘‘ with 
ditficulty,” equal net loads, the larger machine, however, 
moving a gross load 14 tons only in excess of the smaller 
one, and this was deadweight. It would appear, then, 
that whatever the advantages of the larger cylinder engine, 
it is handicapped with the disadvantage of having to drag 
about an excessive deadweight, whilst, at the same time 
{if Messrs. Diibs are right), the relations between cylinder 
power and adhesion are so ill-adjusted as to limit the 
power of the engine. 

As regards American practice, I would merely remark 
that perhaps Mr. Hammond would have done better to 





adopt some other points in their method about which 





there was less room for doubt than the proportion between 
tractive and adhesive power. For instance, outside 
cylinders v. crank-axles. I fancy the Baldwin people 
would ridicule his inside cylinders and crank-axles and 
complicated rocking shaft arrangements quite as much as 
Mr. Hammond does my “ancient theories” as to 
adhesion, &c. 

Finally, I must express my sincere—not “‘ heavy stage 
father”—regrets that Mr. Hammond should have allowed 
himself so far to forget the ordinary rules of courtesy as 
to give me the lie—as he does in his opening sentence, in- 
sinuating that my delay in noticing your first publication 
was not owing (as I distinctly stated it was) to my not 
having seen the number until a few days before I wrote 
the letter you were kind enough to publish. 

Yours truly, 

December 2, 1885. D. M. Fox. 

P.S.—I ought to have stated in my former letter that I 
am in no way responsible for the design of the Sad Paulo 
engine which so successfully competed with the larger 
cylinder engine on the occasion referred to. The credit 
of the design belongs to Mr. John Barker, the locomotive 
superintendent of the Sad Paulo Railway Company. 


THE SUEZ CANAL. 
To THE EpITOR OF ENGINEERING. 

Srr,—The outward mail of the 6th of November arrived 
at Port Said in the Lombardy at 9 a.m. of the 12th idem, 
and was at once transferred to the Paramatta, which 
vessel entered the canal at noon of the same day. _ 

The passage of the canal was effected without mishap, 
and after two nights spent in the canal the Paramatta 
arrived at Suez at 10 a.m. on the 14th, having accom- 
plished the journey of 87 miles in 46 hours at an average 
rate of speed of two miles an hour. 7 

Vessels are limited to a rate of six miles an hour while 
in the canal, and are permitted to move by daylight only, 
much time is also wasted in making fast at the stations 
to allow other vessels to pass. 

The passage of the canal would be effected in much less 
time if it were made suitable for a higher rate of speed, 
say, of 8 or 10 miles an hour. For this object it re- 
quires to be deepened and widened so as to increase its 
sectional area, and thereby reduce the velocity of the 
reflux of the water past the sides of the vessel and di- 
minish the violence of the wave which follows. The 
dredging operations at present seem to be limited to what 
are necessary to maintain the existing depth, and as ap- 
parently all the material raised has to be excavated from 
the buckets by hand power it must be a very costly 
mode of proeedure. For widening and deeping the 
canal the cutting only of the earth should be done by a 
rotary plough and the raising and transporting of the 
material excavated should be done by water, being the 
most economical means of transport. 

The slopes of the canal banks from 1 metre below to 

metre above the water level, also require to be protected 

eas stone rubble. The slopes in some places are 

already partially protected, but the stone used is much 
too light, and would be rolled down by the wash of a 
large steamer travelling at 10 miles an hour. Large stones 
dropped at random on the slope are the only suitable 
protection, as they break and destroy the force of the 
waves which follow vessels under way. Smooth pitching 
fails to do this, and soon gets undermined and falls in. 

Vessels travelling at 8 to 10 miles an hour would re- 

uire no supplementary rudders, and steer much better 
than vessels travelling at a lower rate of speed. 

Proper tackle would have to be provided to prevent 
vessels, dredgers, lighters, &c., made fast at the stations 
from being dragged adrift by the reflux wave of vessels 
passing at high speed. Such tackle is not provided at 
present. 

The widening and deepening of the canal and protection 
of the slopes by heavy stone rubble would enable vessels 
to move at a rate of 9 instead of 6 miles an hour, reducing 
the time under way from fifteen to ten hours, and gene- 
rally saving one night in the canal, a total saving of 
seventeen hours. 

Still further to reduce the time lost in passing through 
the canal, a double channel, or rather two separate and 
distinct channels, of at least 5 miles in length, must be 
provided near Lake Timsah, at the centre of the canal, to 
enable outward and inward vessels to pass each other at 
full speed without stopping. 

The traffic would then be worked by admitting vessels 
at each end of the canal from daybreak up to 7 a.m., after 
which hour no vessels would be allowed to enter the 
canal, the train of vessels from either end would then pro- 
ceed, following each other at intervals of five or six hun- 
dred yards, and at the rate of 9 miles an hour would 
reach the double channel at the centre of the canal at 
noon, where the outward and inward bound vessels would 
pass each other without stopping, and proceeding direct 
would pass out of the canal before dark. 

If the number of vessels in either direction should 
happen to be more than the double channel would accom- 
modate with the full interval between them, they would 
have to close up and make fast till the: vessels in the 
other direction had passed. This would cause a delay of 
about an hour, but there would still be generally five 
hours of daylight for them to steam out of the canal 
before dark. 

Mooring accommodatiou at Suez and Port Said would 
have to be provided to allow of vessels arriving during the 
night being moored in convenient position for entering the 
canal in regular order at the earliest possible hour in the 
morning. 

Eventually no doubt a double channel, enabling vessels 
under way in opposite directions to pass at full speed. 
will have to be provided, but in the mean time the fore- 
going observations indicate the mode in which the greatest 
relief can be given to the traffic with the smallest oa 
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ELECTRIC LIGHTING. 
To THE EDITOR OF ENGINEERING. 

Srr,—The Great Western Railway Company have, in 
conjunction with the Telegraph Construction and Main- 
tenance Company, committed what is described to-day in 
the Times as a great engineering blunder, in the question 
of the largest installation of electric lighting in this 
country in the midst of this hitherto quiet residential 
neighbourhood. 

The works are within five yards of the houses in Glou- 
cester-crescent. The vibration from the works is felt 
over an area of 300 yards and upwards, the noise, smoke, 
steam, and sulphurous smell given out day and night, 
week days and Sundays, when the works are on, combine 
to make life to the immediate residents a lingering tor- 
ture ; direct illness has in more than one case been caused 
by this intolerable nuisance. 

Can the engineering skill of this country do nothing to 
mitigate these evils to us ? 

Iam told that in the electrically enlightened cities of 
Paris and Rome the installations are placed outside these 
cities. Do our electrical engineers seek here to reverse 
this order of things and drive the residents beyond the 
pall of smoke and reach of vibration and din of dy- 
namos that they may have it all their own way ? 

Can any of your readers help us by suggestions? 

Iam, Sir, your obedient servant. 
12, Orsett-terrace, W. ALFRED JONAS. 








THE TRANSPORT OF PETROLEUM. 
To THE Epiror OF ENGINEERING. 

Srr,—Referring to your issue of yesterday’s date, and 
an article on page 525, as to the transport of petroleum 
in bulk. It may not have come under your notice that 
the struggle between Russian and American oil has already 
commenced at this port, which hitherto has been one of 
the best customers of America. 

Within the past few weeks some four steamers, with 
cargoes of about 8000 barrels each of Messrs. Nobel’s 
Baku oil, have arrived here, and the article appears to 
find favour with the trade. 

Yours truly, 

Liverpool, November 28, 1885. PENGWERN, 








ROLLER MILLING. 
To THE EpiTor oF ENGINEERING. 

S1r,—I notice on page 506 of your last issue a note on 
flour milling, which note, based no doubt on particulars 
supplied by Mr. Carter himself, would convey to any un- 
prejudiced mind : 

That Mr. Carter built the first complete roller mill 
in this country ; 

2. That the most considerable number of roller mills in 
the north of England, and possibly elsewhere, have been 
built by Mr. Carter. 

Now the facts are these : 

1, That the first complete roller mil! plants without the 
use of millstones, both in England and Ireland, were built 


y me. 
oy By far the largest number of complete roller mills 
constructed in this country by any milling engineer, in- 
cluding also the largest and most important roller mills 
for single firms, have been built by me. 
he numberof mills erected by me and working on my 
system in England, Scotland, and Ireland, is now about 
150 


The number of mills now in the hands of either my 
millers, erectors, or engineers in England, Scotland, and 
Treland alone, 7.e. mills not yet finally delivered over to 
their owners as finished, and mill plant on order, is 19, as 
per inclosed list. This list contains amongst others the 
third orderfor Mr. Seth Taylor, the largest London miller, 
for his St. Saviour’s mill, recently burnt down. When this 
plant is finished, Mr. Taylor will have a productive power 
of at least 100 sacks of 280 lb. each of flour per hour, i.e., 
as my mills are worked 144 hours per week, the consump- 
tive power of Mr. Taylor’s mills will be about 2500 tons 
of wheat per week. 

In the single city of Liverpool alone more than one 
million sacks of flour are made by my machinery on nine 
or ten different plants. In the towns of Leeds and York 
I have put up about half a dozen mills in each, and the 
same in Glasgow, Belfast, &c. 

In the face of these circumstances I venture to think 
that the note in question ought in fairness to have been 
ditferently worded, and I therefore request you to be 
good enough to insert this correction in your next issue. 

Yours truly, 
e Henry Simon, M.I.M.E. 
20, Mount-street, Manchester, Nov. 26, 1885, 





CHINESE INDUSTRIAL PROGRESS. 
To THE EpiTor OF ENGINEERING. 

Sir,—Whilst confirming all that your correspondent 
Mr. Liang Poo Chan says in his letter to you, which 
appears, under the above heading, in your issue of 27th 
ult., I should like to have seen a little more said about 
the late R. R. Burnett, who not only located the Kaiping 
Colliery, but from whose designs all the mining, pump- 
ing machinery, &c., were constructed in this country 
under the superintendence and inspection of the writer. 
Mr. Burnett was a mining engineer of great experience in 
Prussia, South America, &c., a good analytical chemist 
and railway engineer, and it was no doubt owing largely 
to these qualifications that the Kaiping mines have 
achieved their present success. Mr. Burnett was also a 
clever linguist, speaking German, French, and Spanish 
almost as well as English. He worked indefatigably for 
the Chinese Engineering and Mining Company for nearly 
six years, when he was sent to Shanghai to explore the 





valley of the Yangtse Kiang River with a view to esta- 
blish coal and iron works in that locality, and whilst en- 
gaged in this work, he was seized with typhoid fever, 
which carried him off at the early age of 42. The short 
railway at Kaiping was made at his suggestion, the two 
locomotives, railway plant, &c., being supplied from this 
country. 

I shall feel much obliged if you can find room for these 
few remarks in your next number. You will find the 
memorial notice of Mr. Burnett in the Transactions of 
the Institution of Civil Engineers. His death was an 
irreparable loss to his family and much to be deplored by 
the whole engineering profession. 

T am, Sir, yours faithfully, 
W. Lawrorp, M. Inst. C.E. 

Parliament Mansions, Victoria-street, London, 8.W., 

December 1, 1885, 





To THE EDITOR oF ENGINEERING, 

Srr,—With reference to the illustration in your issue 
last week of the Kaiping Colliery, North China, and the 
letter of Mr. Liang Poo Chan relating thereto, it may 
interest your readers to know that the machinery referred 
to, comprising winding engine and gear, two compound 
differential pumping engines with quadrants, wrought- 
iron spear rods and pumps, Guibal fan, &c., are of Eng- 
lish make, having been designed by us. 

The whole of the machinery is of most approved modern 
construction, and will bear very favourable comparison 
with any English colliery plant. 

Your obedient servants, 
Hatuorn, Davey, AnD Co. 
Sun Foundry, Leeds, Dec. 1, 1885, 


STERN FRAMES. 
To THE EpIToR OF ENGINEERING. 

Srr,—In your issue of the 20th inst., you give a report 
cf the paper read before the Cleveland Institution of En- 
giaeers by Mr. T. Putman, of Darlington, and in the 
discussion, when the subject of cast steel stern frames is 
mentioned, I find Mr. William Putman making the follow- 
ing most extraordinary and unwarranted assertion : ‘‘ With 
regard to the question relating to steel frames, I may say 
that they have not been in use sufficiently long to enable 
us to form a reliable opinion about them : one thing is clear, 
more bad ones have been made than good ones.” Now 1 
should like to ask Mr. Putman what authority he has for 
making such a very strong and even libellous statement 
against cast-steel stern frame manufacturers. I can of 
course only speak for my own firm, who have, I suppose, 
made more cast-steel stern frames than all others put to- 
gether, and I can tell Mr. Putman this, that out of some 
150 to 200 cast-steel stern frames made by my firm during 
the last two years they have only had one single failure, 
and that failure occurred in testing on our own works, 
and ina manner which would I imagine totally destroy 
99 out of every 100 of Mr. Putman’s welded iron ones. 

Yours truly, 
J. F. Haw. 

Brightside Works, Sheffield, November 27, 1885, 











FOREIGN AND COLONIAL NOTES. 
Water Supply of St. Louis.—St. Louis is extending its 
water works at an estimated cost of 600,000/7. 


The Fiji Islands.—The Fiji Islands are making great 
commercial progress. Their total foreign trade in 1883 
exceeded 160,000/. The imports were chiefly machinery 
for sugar-mills, one firm alone having spent 400,000/. in 
the equipment of sugar factories. The population numbers 

5, 


American Population.—A census of Dakota, which 
seeks admission as a State, shows a population of over 
400,000. New Mexico has now a population of 131,985, 
against 119,565 in 1880. 

Cuptain Eads in Brazil—Captain Eads is about to leave 
for Brazil on an invitation from the Emperor to examine 
and report upon plans for harbour improvements. 


Western Australian Telegraphy.—A4 telegraph cable for 
connecting Breaksea Island with King George’s Sound 
has been successfully laid. It is expected that the work 
of signalling’ vessels passing Breaksea Island, and re- 
porting the fact by means of the cable, will be shortly 
inaugurated. 


Tasmanian Public Works.—The Tasmanian Minister of 
Lands has proposed the construction of 66 miles of new 
railway, and the survey of 125} miles, an expenditure on 
railway works of 31,876/. and 337,800/. ; on main roads, 
11,950/. ; main road bridges, 5700/. ; branch roads, 46,850/.; 
branch road bridges, 16,500/. ; jetties and breakwaters, 
4700/.; tracks, 7500/.; buildings, 45,650/.; telegraphs, 
6500/. ; streets, 7000/. ; defences, 45,000/. ; miscellaneous, 
74,880/.; total, 600,050/. i 

The Germans in Africa.—-Two German trading com- 
panies recently organised, backed by a squadron of war 
vessels, have acquired valuable territory in the vicinity 
of Zanzibar, extending far into the interior and com- 
prising a seaport at Witu. 


The Snowy.—A few months since a proposal was laid 
before the Water Supply Commission of New South 
Wales for the diversion of the head waters of the Snowy. 
Attention was directed at the time to the probability of 
the interests of Victoria being injuriously affected if the 
proposal were carried out, and the Premier was induced 
to call for a report on the subject from Mr. Warden 
Howitt. This report has recently been received, and Mr. 
Warden Howitt deals exhaustively with the subject. 
After fully describing the drainage area of the Snowy, 





and the physical features of the country about the head 
and along the course of the river, he states that the pro- 
posed diversion, which would probably only relate to one- 
third of the supply, would act beneficially in reducing 
the volume of floods, especially when the snow on the 
Alps was melting. It had, however, to be considered 
that the improved condition of the navigable entrance of 
the Snowy was due to the largely-increased flow from the 
drainage area of late years. he maintenance of the 
Snowy mouth in a navigable condition was of the utmost 
importance to a large number of settlers, and although the 
diminution of the flood-waters would be of advantage tu 
the trattic between Manervo and Gipps Land, no steps 
should, he thinks, be taken, which would interfere with 
the navigability of the river at its mouth. 


Water Pipes for New South Wales.—The New South 
Wales Government has accepted the tender of Messrs, 
Horsley and Co., of London, to supply large pipes for 
that portion of the Nepean water supply works between 
Sydney and Granville. The amount is 40,570/., and the 
quantity of pipes which will be required is 4290 tons, 

American Steam Navigation.—The steamship Comal, 
the latest addition to the Mallory fleet, is a Readacens 
specimen of marine architecture. She was built by 
Messrs. J. Roach and Son, at their Chester yards. She is 
338 ft. long, 42 ft. 6 in. breadth of beam, and 22 ft. 
depth of hold. Her net burthen is 2250 tons. The total 
cost of the vessel was 80,000/. 


Newfoundland.-—Dangerous rocks on the eastern edge 
of the banks of Newfoundland, hitherto unknown, are 
supposed to have been the cause of the loss of many 
Atlantic steamers. A vessel of the United States’ Navy 
is to search for the treacherous impediments in the way 
of safe navigation. 


The United States Navy.—The turretted ironclad, Mian- 
tanomah, is being supplied with new decks and turrets, 
the latter of steel-faced metal imported from England. 


German Coal Exports.—The exports of coal and coke 
from the districts comprised in the German Customs Union 
amounted in the first nine months of this year to 6,930,275 
tons. The corresponding exports in the corresponding 
period of 1884 were 6,781,760 tons. 


The Panama Canal.-—A call of 5/. per share will be 
made in February, 1886, upon the shares of the Panama 
Canal Company. ‘The stock issue will also be carried to 
24,000,000/. Shareholders are assured that the canal 
will be completed in the course of 1888, and M. de Lesseps 
expresses his confidence that while the canal will cost 
twice as much as the Suez, it will yield three times as 
much revenue. 

Coal in Russia.—In 1873 the consumption of coal in 
Russia amounted to 1,992,893 tons. In 1877, this total 
had been carried to 3,227,722 tons. In 1882, it had further 
increased to 5,543,444 tons. Of the coal consumed in 1873 
nearly 59 per cent. was extracted from the Russian soil. 
In 1877, the corresponding proportion was 55} per cent. 
In 1882, it had risen to 69 per cent. 

Dock Accommodation at Halifax.—The Halifax Town 
Council has entered into a contract with the Halifax 
Graving Dock Company for a stone and concrete dock, to 
be completed May 1, 1890, its dimensions being as follows : 
Inside length, on top, 580 ft. ; on bottom, 560 ft. ; inside 
width across the body, 102ft. ; on bottom, 58 ft. ; draught of 
water over the entrance sill, 30 ft. on ordinary high-water 
spring tides. The dock will thus be capable of receiving 
the largest vessels afloat, with the exception of the Great 
Eastern. The company will receive subsidies from the 
Imperial and Dominion Governments, and from the city 
of Halifax of 10,000 dols. each annually for twenty years. 
At the expiration of that time the dock will remain the 
property of the constructing company. The cost of the 
dock is estimated at 200,000/. 

An Electric Clock.—A globe-shaped clock, 4 ft. in dia- 
meter and sheathed with brass, is being erected in Wall- 
street, New York, by the Commercial Cable Company. 
On one of the three dials the time at London will be 
shown. The clock will be worked by electricity, and all 
the dials will be lighted at night by electric lamps. 


American Steam Navigation.—An iron steamer 200 ft. 
in length has been launched by Messrs. Cramp for Plant’s 
new mail route from Tampa, Florida, to Havana, vid 
Key West. She is to be fitted with a triple-expansion 
high-pressure direct-acting engine. The cylinders are re- 
spectively 19 in., 30in., and 50 in. in diameter, with 30 in. 
stroke. ‘The vessel will have tubular boilers of 116 ft. 
grate surface, and will make 144 knots per hour. 


Pullman Paiace Cars.—The aggregate revenue of the 
Pullman Palace Car Company for the year ending July 
31, 1885, was 5,613,628 dak. The corresponding re- 
venue in 1883-4 was 4,456,457 dols.; and in 1882-3, 
4,093,245 dols. 


The South Australian Coast.—Under the direction of 
Sir Juhn Coode, observations, borings, soundings, and 
surveys are being conducted along the coast from Port 
Adelaide to Marino, 


Meteorology in Queensland.—Mr. Wragge, of the Torrens 
Observatory, near Adelaide, has been instructed by the 
Queensland Government to report on the best means of 
establishing meteorological stations in (Queensland, in- 
cluding Cape York Peninsula in Torres Straits. 


Tunnelling the St. Clair.—Engineers have some time 
past been engaged in testing the practicability of run- 
ning a tunnel under the St. Clair, between Sarnia and 
Port Huron, to connect the Grand Trunk at the points 
named. Several holes have been drilled on the Canadian 
side of the river, the borings from which show a good sub- 
stratum through which to carry the proposed tunnel, 
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ENGINEERING. 





periments of a varied and extensive character were 
made at several of the large steel manufacturing firms 
throughout the kingdom, and the three classes of 
steel tested were crucible steel, open-hearth steel, and 
steel of special manufacture. Large castings, such as 
stems, stern-posts, and rudders of men-of-war, were sub- 
jected to the various tests prescribed by the committee, 
and the results attained were satisfactory. Mr. Warden, 
late master smith at Devonport Dockyard, was one of the 
committee. ° 


Swansea Bridges. —The Town Council of Swansea is about 
to apply to Parliament fur powers to construct a viaduct 
with bridges over the Great Western Railway, the Swan- 
sea Canal, the Tawe, and the Midland Railway. 


Swansea Harbour.—A_ Bill which is being promoted in 
Parliament by the Swansea Harbour Trustees, will include 
the construction of a canal lock on the eastern side of the 
tidal basin of the Prince of Wales’ Dock; a branch canal 
with a bridge or bridges, from a projected lock to an exist- 
ing canal owned by Mr. C. J. Lambert and others; a 
canal and canal lock, with bridge or bridges at the north- 
west corner of the Prince of Wales’ Dock, terminating in 
the entrance channel to the harbour; a lock or half-tide 
basin and entrance at the southern entrance of the exist- 
ing half-tide basin; the excavation and deepening of the 
north dock or town float and the half-tide basins; for 
the construction of a culvert for carrying water from and 
to the Prince of Wales’ Dock and the north dock. 


Barry Dock and Railways.—The Barry Dock and Rail- 
ways Company will apply to Parliament next session for 
powers to abandon a culvert provided for in their Act of 
1884, and to construct instead, a cut or channel for carrying 
water from Cadoxton Brook into the sea. These works 
will affect Cadoxton-juxta-Barry, Methyr Dovan, Barry, 
and Sully. Running powers over a number of local lines 
are alsu to be sought. 


Gas at Newport.—The Newport Gas Company desires 
to obtain Parliamentary sanction for an increase of 
capital and an extension of its limits of supply, so as to 
include Llangattock-juxta-Caerleon, Bassaleg, St. Bride’s, 
and Nash, 


Rhymney Railway.—New lines proposed to be con- 
structed under a Bill which is being promoted by the 
Rhymney Railway Company, will affect Rudry, Van, 
and Bedwas, in the county of Glamorgan, and Bedwas, 
Machen Upper, and Machen in Monmouth; also 
Mynyddislwyn and Risca. Running powers are sought 
over the Sirhowy Railway, the Western Valleys Rail- 
ways, the Taff Vale Railway, and the railway and sidings 
of the Marquis of Bute connected withthe Bute Docks. 


A Newport Firm in Africa.—Messrs. Firbank and Co., 
of Newport, have completed the Kimberley Extension 
Railway, that is, the last section of the through line from 
Capetown to Kimberley. The section extends from the 
Orange to Kimberley, and it is about seventy miles in 
length. A cablegram states that it was formally opened 
by the Premier of the Cape Colony, November 28, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
last Thursday very weak, and the price receded 14d. per 
ton, but this decline was recovered, and 14d. in addition. 
Business was done in the morning at from 42s, 5$d. to 
42s, 44d. cash, also at 42s, 74d. to 42s, 64d. one month, the 
close being sellers at 42s, 54d. cash and 42s. 7d. one month, 
with buyers at 4d. per ton lower. In the afternoon the 
quotations were 42s. 54d. to 42s. 74d. cash, and 42s, 64d. 
to 42s. 9d. one month, with buyers at the close at the top 
quotations, and sellers asking 4d. more per ton. Friday’s 
warrant market was strong, with business done during the 
forenoon at 42s, 10d. to 43s. 44d. cash, also at 43s. to 
43s. 6d. one month, and the close was sellers at 43s, 44d. 
cash and 43s. 64d. one month, with buyers at 3d. per ton 
under. Transactions took place in the afternoon at 
43s. 5d. down to 48s. 1d. cash, also at 43s. 7d. down to 
43s. 3d. one month, with buyers at the close at 43s. 3d. 
one month, and sellers at 43s. 4d., and the cash price 
nominally 43s, 14d. The market was again depressed on 
Monday, and 3d. of Friday’s recovery was lost. There 
were transactions in the morning at 43s. 14d. down to 
42s, 114d. and back to 43s, 2d. cash, also at 43s. 3d. to 
43s. 1d., and again up to 43s, 4d. one month, the close being 
buyers at 43s. 3d. and sellers at 43s, 4d. one month, with 
the cash price nominally at 43s. 14d. Business was 
done in the afternoon at 43s, 1d. to 42s. 104d. cash, also at 
43s. 3d. to 43s. 04d. one month, with sellers at the close 
at 42s. 104d. cash and 43s. 1d. one month, and buyers 
at 4d. less per ton. Yesterday’s market was firmer, and 
prices recovered 2d. of the previousday’s loss. Transactions 
took place in the forenoon at 42s, 9d. to 43s. cash, also at 
43s. to 43s. 14d. one month, and the close was buyers at 
42s. 114d. cash and 43s. 14d. one. month, with sellers at 4d. 
per ton higher. In the afternoon business was done at 
42s. 11d. to 43s. cash, also at 43s. lid. and 43s. 2d. one 
month, the close being buyers at 43s. cash and 43s, 2d. 
one month, and sellers at 4d. more per ton. Business 
was reported this forenoon at 43s. 2d. to 43s. 1d. one 
month, also at 42s. 114d. to 42s, 105d. cash, and sellers at 
the close were wanting 43s. 1d. one month, with buyers at 
43s. O4d. and the cash price being nominally 42s. 10}d. 
There were transactions in the afternoon at 42s, 10d. to 
42s, 84d. cash, also at 433, to 42s. 11d. one month, and the 
close was sellers at 42s. 9d. cash and 42s, 11d. one month, 
and buyers at 4d. per ton lower. The sharp rally in prices 
which took place last Friday has not been maintained, 
there being no solid improvement in actual trade or in 

rospects to support it. Scarcely anythingin the way of 
egitimate buying is being reported, almost the whole of 
the daily business being purely speculative. A feeling is, 














however, gaining ground that the public wii by-and-by 
begin to operate more fully, as the movement in buying 
hematite iron for America is beginning to afford a little 
encouragement. Some more strength is making itself felt 
in the pipe-founding trade, which affords a large outlet for 
pig iron, and there is a talk of the first portion of the Man- 
chester contracts being let in afew days forsome 50,000tons 
of the larger-sized. pipes required for the Thirlmere water 
scheme. There are still 92 blast furnaces in actual opera- 
tion, as against 93 at this time last year. The shipments of 
Scotch pig iron last week amounted to6670 tonsascompared 
with 7961 tons in the preceding week, and 6540 tons in the 
corresponding week of 1884. They included 900 tons to 
the United States, 680 tons to Australia, &c., 200 tons 
to France, 440 tons to Italy, 220 tons to Germany, 130 tons 
to Russia, 510 tons to Holland, and smaller quantities to 
other countries. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 650,138 tons, as against 645,293 tons yesterday week, 
showing an increase for the week of 4845 tons. 


Launch of Larye Pontoon at the Tay Bridge.—The second 
of the two large pontoons to be employed in the floating 
out of the 245 ft. girders for the Tay Bridge, was launched 
from the yard of the Messrs. Arrol at Buckingham Point 
last Saturday. The pontoon is similar to the one launched 
the previous week. It isrectangular in shape, is 80 ft. long, 
28 ft. broad. and 84 ft.deep. Besides being used to float 
out the large girders, the pontoons are to be fitted up with 
deck poles for the purpose of lifting the girders of the old 
structure onto the new bridge at the south side. After 
the launch the pontoon was towed to the south side of the 
Tay. Two of the large girders are ready to be floated 
out. <A special train laden with large cylinders for the 
piers arrived at Wormit from Camlachie on Sunday. 


Clyde Shipbuilding Trade—Launches in November.—The 
output of new shipping on the Clyde during the past 
month was of very limited extent, including only eight 
vessels of an aggregate of 13,370 tons, or 297 tons under 
the output in November of last year, which was, however, 
the worst month of that year, as its turnout of new ship- 
ping was only about one-half of the year’s tne 
average. The output for the eleven months of the year 
is 175,173 tons, which is the smallest return for such a 
period since the year 1879, when it was only 157,600 tons. 
Last month’s launches, included the Bengal, 4600 tons, 
built by Messrs. Caird and Co., for the P. and O. Com- 
pany ; and the next in size was the Lahore, 3270 tons, a 
steel steamer built for the Indian and China service by 
Messrs. Denny and Brothers. Two of the sailing vessels 
launched last month were ships of 1650 and 1800 tons re- 
spectively. 

Another New Contract.—Messrs. Caird and Co., 
Greenock, have recently secured a contract to build a new 
steamer of 4500 tons for the Royal Mail Steam Packet 
Company. She is to be supplied with engines of 5500 
indicated horse-power, and will be specially fitted for 
saloon passengers. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
week, Professor James Thomson, president, in the chair. 
After a short discussion on Mr. Biggart’s paper on ‘‘ The 
Great Caissons of the Forth Bridge,” an interesting and 
suggestive paper was read by Mr. Henry Dyer, M.A., 
on ‘*The Present State of the Theory of the Steam 
Engine, and some of its Bearings on Current Marine 
Engineering Practice.” A leading point in the remarks 
of Mr. Dyer was the desirability of a new and exhaustive 
series of experiments being carried out. He was of 
opinion that practice and theory ought to be more’ in 
harmony with each other than they are at present. The 
discussion on the paper was commenced, and adjourned 
to the next meeting of the Institution. Une new life 
member, eight new ordinary members, and one new 
graduate were elected. 


Scotch Bills in Parliament.—It has just been announced 
that the following Bills affecting Scotland have been 
entered for consideration by Parliament in the ensuing 
session: Caledonian Railway ; Girvan and Portpatrick 
Railway ; Glasgow and South-Western Railway; Glas- 
gow Bridges, &c. ; Peterhead Harbour Buildings Exten- 
sion ; Edinburgh University ; Ardrossan Gas and Water ; 
Edinburgh Improvement (Water of Leith mill lades and 
drains) ; Falkirk Water and Drainage; Buckie Harbour 
Provisional Order ; Loch Ranza Pier Provisional Order ; 
Coldingham Shore Harbour Provisional Order ; Metro- 
politan Board of Works; Hillhead and Kelvinside (An- 
nexation to Glasgow) ; Lanarkshire and Ayrshire Rail- 
way. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Iron Industries.—At almost every 
foundry in the district there are complaints of scarcity 
of work, and not that alone, but of the prices which are 
almost unremunerative. The only firms who are making 
any protit on the foundry business, are those who own 
monopolies, or who have secured heavy contracts for 
mains and similar work. These orders are mostly placed 
with tirms who smelt their own iron and raise their own 
coal, and even some of these companies find it hard now 
to make both ends meet, and pay a fair dividend. The 
iron market is at present glutted with all descriptions of 
material, both manufactured and unmanufactured, and 
business has almost come toa standstill, owing to the 
political excitement of the day. It is now certain that very 
few fresh orders will be placed before Christmas, and this 
brings about an artificial depression by which the me- 
chanics are the greatest sufferers. 


The Coal Crisis.—The colliers of South and West York- 
shire, together with many of their class in Derbyshire, 





are thinking twice before they risk being thrown out of 
work during the Christmas holidays. Already some 
40,000 of them have this year received a lesson on the sub- 
ject of ‘turning out.” nN pitiful struggle of eight weeks’ 
duration, last spring, brought at its conclusion a reduc- 
tion in wages to the extent of 10 per cent. They are now 
seeking for a return of that 10 per cent., and in delegate 
meetings, have decided to have it. The men are not so 
unanimous, however, as was generally supposed in regard 
to “striking,” as was exemplified during last Saturday, 
when a large number of them declined to send in their 
‘*notices.” It is now possible that a general strike of 
colliers may be averted in the district, but if it does occur, 
the coalmasters are determined not to give way, as they 
declare they cannot hfford to. The demand for coal is 
very poor for this time of the year, and the demand for 
shipment is only normal, : 


Cutlery.—The demand for cutlery is slightly increasing, 
but the falling-off in the Australian demand is telling 
heavily against Sheftield houses. The silver and associated 
trades are badly off for work. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Market.—Y esterday the market was 
fairly well attended, and prices were again based on 
No. 3 Cleveland pig, selling at 32s. 3d. per ton. It was 
found that there was generally a great lack of demand for 
early delivery. Reports showed that speculative orders 
were still in the market for delivery over the first six 
months of next year, but that makers were shy about 
committing themselves so far ahead. Meanwhile con- 
sumers are content to wait, and fully understand that the 
large accumulation of stocks in pig iron are in their 
favour to the extent that they will certainly ‘prevent any 
sudden or rapid rise in quotations. The Cleveland Iron- 
masters’ Association returns for the month of November 
have not yet been issued, but it is the prevailing opinion 
that the stocks will have increased very largely. Ship- 
ments of pig iron from Middlesbrough during the last 
month reached 66,944 tons, as compared with 77,487 tons 
in October. It will thus be seen that there has been a 
very great falling off. During the next few months ship- 
ments will, as is customary in the winter time, show a 
decrease. Should the stocks of makers prove as large as 
it is anticipated, there will be a depressing effect upon the 
market immediately apparent. The outlook locally is 
very unsatisfactory. Hematite pigiron is firm, 44s. Gd. 
per ton being the price of Nos. 1, 2, and 3 f.o.b. west coast 
ports. The reports from America have tended tuo 
strengthen this market, and it is understood that some 
good parcels on United States account have recently been 
placed. : 


The Manufactured Iron Trade.—There is no change in 
this department of the staple industry, and prices are 
exactly the same as those quo last week. The mills 
and forges are only fitfully employed, and some works are 
entirely closed. 


Shipbuilding and Engineering.—In shipbuilding there 
is nothing new to report, except thata good many orders 
for steel steamers having been placed on the Clyde lately, 
a considerable portion of the material required for their 
construction will be sent from the Cleveland district. 
Engineers are fairly busy, but fresh work is scarce and 
prices continue low. 


The Salt Trade.—Messrs. Bell Brothers, the pioneers in 
the salt trade at Middlesbrough, continue to raise brine 
and evaporate it into salt witch they use at their new 
chemical works, “Messrs. Bolckow, Vaughan, and Co. 
are progressing with their works for salt winning, and 
Messrs. Allhusen, who some time ago obtained salt at 
their borings near Haverton Hill, opposite Middlesbrough, 





are making arrangements for evaporating. Other firms 
are contemplating going into the salt business, so that in a 
very short time the production in this new trade will be 
| very large, and Middlesbrough will be as widely known 
for its salt and chemicals, as it hashitherto been cele- 
brated as a great centre of iron and steel making. 








GERMAN Coat Mininc.—The production of coal in the 
Saarbruck district in August amounted to 523,712 tons, 
as compared with 510,247 tons in August, 1884. The 
deliveries declined from 519,062 tons in August, 1884, to 
518,933 in August, 1883, 

Encineertne Society, Kinc’s Cottece.—On Tuesday, 
November 24, at an ordinary general meeting of this 
Society, a paper was read by Mr. W. P. Adams upon 
‘“‘Telpherage.” After touching upon the loss of the in- 
ventor—the late Professor F. Jenkin—and pointing out 
his great capacity as an inventor, he proceeded to describe 
the construction of the line. Then followed descriptions of 
the electrical arrangements of the line in the crossover, 

arallel, and series systems, and Professor Ayrton and 
Pony's absolute block system in its application to tel- 
pherage. The trains were then dealt with: the different 
forms of nest gearings and other arrangements for obtain- 
ing a grip on the line by the locomotive were described 
at ih, and the rubber grip or ‘‘ tandem” locomotive 
was pointed out as being an exceedingly simple and 
promising form. The advantages possessed by the latest 
form of skep—in which the bucket is pivotted and not 
rigidly fixed to the axles of the V wheels—over the old 
was illustrated, The author then described fully the 
present ingenious method of governing the speed of trains, 
and showed how it compensated for the fall in electromo- 
tive force along the line, as well as furnished the required 
amount of energy at rising gradients and cut off the 





power as the trains ran down an incline, 
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BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of P sip and postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the apt ofa plet +. 

cijication is, in each case, given after the abstract, unless the 

fatent has been sealed, when the date of sealing is given. 

Any person may at any time within two months JSrom the date of 








the advertisement of the ofa plete specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 
FURNACES, 


14,800. J. E. Bott, Levenshulme, Manchester. Con- 
struction of Roofs of Furnaces. [(d. 2 Fiys.) Novem- 
ber 10, 1884,—The side walls of a regenerative chamber or furnace 
are only constructed sufficiently strong to support the weight ofa 
roof which rests upon, and does not thrust against the side walls. 
The ends of the roof are free to expand, and slide upon a retaining 
edge, the gases being prevented from escaping by means of sand or 
other loose material strewn along the edges of the roof resting 
upon the side walls. The roof is also constructed in removable 
arched sections, so that unskilled labour can be used to renew an 
arch section even during a metallurgical operation, thus saving 
an immense amount of time, and obviating the enormous expense 
incidental to repairing the roofs of furnaces by means of timber 
centres and the aid of skilled workmen. The bricks forming an 
arch are sustained by grip clamps connected by wrought-iron 
tension bars held together laterally by means of studs having loose 
ferrules, the centre ferrule carrying a lifting hook by which the 
whole may be lifted and placed in position upon the furnace walls. 
(Sealed November 6, 1885). 


15,127. E. Biedermann, London, and E. W. Harvey, 
Wishaw, N.B. Utilising Gaseous Products of Com- 
bustion. (6d. 12 Figs.) November 18, 1884.—This invention 
relates to means for utilising the highly heated gaseous pro- 
ducts of combustion from regenerative gas furnaces by causing 
them to pass through incandescent fuel, so that the carbonic 
anhydride which they contain by taking up additional carbon may 
become converted into carbonic oxide capable of serving for com- 
bustion. From the upper chamber containing the retorts R a 
portion of the gaseous products of combustion is caused by means 
of a jet B of steam or gas to descend the flue A to the mass of hot 
fuel F through which it passes, The carbonic oxide and other 
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gases produced ascend to the retort chamber where they are 
burnt with the hot air supplied through the regenerators S S. 
C is a passage for admitting air and stirring the fuel. The fuel 
may be hot coke drawn from the retorts R. Two fuel chambers 
may be employed to operate alternately in such a manner 
that, while the one chamber is acting as above described, the 
other chamber containing highly heated fuel may act as a regene- 
rator heating the combustible gases passed through it before they 
enter the furnace. As only a portion of the gaseous products can 
be treated in the manner described, the remainder is passed 
through a regenerator for heating the air supply of the furnace. 
(Accepted October 2, 1885). 


15,323. F. J. P. Cheesbrough and E, R. Royston, 
peta eg Apparatus for Supplying and Distribu- 
ting al in aces. (6d. 8 Fivs.) November 21, 1884. 
—The fresh fuel is spread as far as possible in small regular quan- 
tities on to successive portions of incandescent fuel on a moving 
grate, to which a forced underdraught is supplied. Presuming a 
fire to have been brought to an incandescent state on the grate A 
and a forced draught of air to be supplied to the chamber N by an in- 





jector or blower, the fresh fuel is fed through the shoot T and falls 
over on to the incandescent fuel on the grate A; thus perfect 
perfect combustion of the fuel takes place. The platform of the 
grate A is of circular form and may be rotated about the central 
support B by power applied from the shaft I. The shoot T is 
furnished with a worm operated from the shaft I, which feeds fuel 
uniformly on to the revolving grate. (Accepted September 8, 1885), 


15,347. J. Moore, New Thornton Heath, Surrey. 
Utilisation of Waste Heat in Furnaces, Grates, and 
Stoves. (6d. 5 Figs.) November 21, 1884.—In an ordinary 
furnace a considerable quantity of inflammable hydro-carbon 
passes away, because, being mixed with aqueous vapour, it cannot 
ignite. According to this invention the hydro-carbons are 
caught by, and adhere to plates or diaphragms which are placed 
within the flues or chimney, and, as the moisture is soon evapo- 
rated, the deposited carbon ignites, a considerable extra percen- 
tage of heat being thus utilised. (Accepted Oc!ober 20, 1285), 


15,497. P. Kirk, Workington, Cumberland. Fur- 








naces for Heating Ingots and Blooms. (6d. 4 Figs.) 
November 25, 1884.—A furnace is provided with cells built two or 
more ranges in height, each cell by preference holding only one 
ingot. To heat the furnace hot currents are arranged to flow 
through the cells, the ingots being so placed that the hot currents 
shall flow from the tips to the bases of the ingots. a are gas pro- 
ducers, b are the cells. The gases pass from the producers through 
the down flue c into the gas flue d. The gas then flows through pas- 
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sages d' into a chamber f, where the gas meets with air entering 
through the openings e' and is burnt. The flames and heated gases 
then flow through the cells b into the chamber Me which communi- 
cates by means of the openiug g' with the flue 4 which leads to the 
chimney. The heated air flue i supplies air to the fluee. The 
ingots are introduced through the openings n and withdrawn at o. 
The cells are sloped to facilitate the introduction and withdrawal 
of the ingots. (Sealed November 24, 1885). 


16,241. C, A. Glasbrook, Charlton, Kent, and T. 
Lockerbie, London. Firebars. (6d. 19 Figs.) December 
10, 1884.—To facilitate the manufacture of hollow firebars, they 
are made in two or more parts joined together with refractory 
materia]. The bars are provided with apertures through which air 
with or without steam is discharged in a line parallel to the bar. 
(Accepted October 9, 1885). 


16,524. R. M. Marchant, London. Water as an 
Auxil Fuel (4d.) December 16, 1884.—Water can only 
be rendered effective as an auxiliary fuel where the heat of the fur- 
nace is maintained at a temperature sufficient to effect the decom- 
position of the water. The water is introduced so thata fierce for- 
ward flame is obtained, such as would result from the injection of a 
combustible spirit. The water to be injected may be mixed with 
air by delivering the water to an air pump which forces it forward 
with air into thefurnace. The water may also be introduced by per- 
forated pipes running below the spaces between the firebars. One- 
twenty-fifth of a pint of water may be applied per minute for each 
square foot of firegaate. (Accepted October 16, 1885). 


16,882. W. Beeston, Notts. Furnaces for 
Heating. (6d. 6 Figs.) December 24; 1884,—This invention 
has for its object further improvements on an invention for which 
Letters Patent were granted to applicant under No. 13,593 of 
1884. According to the latter invention a perforated chamber 
extends across the firehole in front of an arch to which air is ad- 
mitted by pipes passing at the front of the furnace to the outer 
air for the purpose of heating the air passing to the perforated 
chamber before the same is discharged on to the fire. According 
to this invention a longer circuit is provided for the air to travel 
before reaching the perforated chamber or the firehole of the 
kiln, as much as possible of the heat being thus absorbed and stored 
in the furnace. (Accepted November 6, 1885). 


9496, F. Panaderoy Pablos, Leon, Spain. Furnaces 
for Melting Metals. (6d. 8 Figs.) August 10, 1885.—This 
invention relates to a — furnace with inverted flame for 
melting metals in movable crucibles with hot-air injection. The 
pot B, containing the metal to be melted, is placed in the brick R, 
the space between the pot and the chamber A being all around 
filled up by coal and ignited. Air is injected to the chamber A by 
the pipes G and F. The melter can fill up fuel through the open- 
ing S, which also serves to enable the melter to see the state of 











fusion of the metal. When the operation is complete the coal 
contained in the chamber is made to fall through the opening Y 
into the box C, in which the coal is kept alight ready for the next 
melting. Owing to the conical shape the flame descends enwrapping 
the melting pot, the top having the greatest heat to bear ; breakage 
of pots at the bottom and consequent loss of metal is thus avoided 
and pots will last untilentirely worndown. The cinders fall to the 
bottom M and may be removed by pulling out thedrawer T. (Ac- 
cepted October 24, 1885). 


COKE OVENS. 


14.551. J. Jameson, Newcastle-upon-Tyne. Manu- 
facture of Coke. [4d.] November 4, 1884.—This invention 
relates to various minor improvements in the construction of coke 
ovens in which gases are withdrawn during the operation of coking 
for the recovery of bye-products resulting from the coking opera- 
tions, in cases such as that for which Letters Patent were granted 
to applicant under No. 1947 of 1882. (Sealed November 6, 1885). 


15,821. J. McCulloch, Airdrie, Lanarks. Coke 
Ovens, [Sd. 3 Figs.] December 2, 1834.—This* invention re- 
lates to improvements in apparatus for converting coal into coke, 
for which Letters Patent were granted to applicant under No. 4122 
of 1884, and which consists of a circular structure of brickwork in 
which a number of retorts 4 are arranged in radiating position 
with provision for introducing coal at the top and for removing 
coke at the bottom, whilst between the retorts flues are constructed 
for the passage of the ignited heating gases. In each retort 
vertical flues 6 are formed to facilitate the escape of the vapours 








and gases from the coal. In the central space of each structure 
there are constructed several combustion chambers 7, having at 
the bottom of each a small furnace 8 for burning some fuel to aid 
the combustible gas which is used, and to insure the ignition of 
that gas. The combustible gas, which may be the gas produced 
in the retorts, taken after the condensible products have been 
separated from it, is led to a flue 9 and issues by burner ports 10 
into the flue 7, where it meets air entering at the port 11 after 
having been previously heated in the flue 12 and pipe 13 placed 
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within a large pipe 14 through which the volatile products from the 
retorts pass on their way to the condensers. e continuations of 
the flues between the retorts are led by the flue 23 into the central 
tower, which is provided with a chimney at the top. The coal is 
dried in a chamber formed in the chimney ; 27 is hydraulic appa- 
ratus for raising and lowering the doors 28 which close the bottom 
of the retort. The apparatus 27 moves on wheels, and can be 
brought into position beneath any of the retorts. (Accepted 
September 18, 1885). 


MANUFACTURE OF GAS. 


15,310. A. K. Huntington, London. Separation of 
Carbonic Oxide from Furnaces or Gas Producers. 
(2d.) November 20, 1884.—The gaseous products are passed 
through cuprous chloride which absorbs a considerable volume of 
carhonic oxide but little nitrogen. The cuprous chloride solution 
is made by dissolving chloride of copper in hydrochloric acid ora 
chloride solution. The action is conducted under several atmo- 
svheres pressure, the products being compressed by pumping them 
into the absorbent vessels, allowing the free nitrogen to escape by 
a suitable valve. When the absorbent is saturated, the pressure in 
the absorbent vessel is relieved, and by mechanical rarefication, 
the carbonic oxide is liberated and collected in suitable recep- 
tacles for use as combustible. (Accepted October, 1885). 


15,377. B. D. Healey, Liverpool. Gas Generators. 
(6d. 4 Figs.) November 22, 1884.—This invention relates to the 
construction of generators for converting slack coal and wood 
into gaseous fuel. False firebars are driven over the ordinary fire- 
bars when removing the clinkers. (Sealed November 24, 1835). 


16,357. W.H. Westwood and E. T. Wright, Dudley, 
Worcester. Lids for Gas Retorts, {6d. 11 Figs.) De- 
cember 12, 1884.—The object is to produce a tight joint between 
the lid and seat of the mouthpiece without packing, even should 
the seat when fixed be uneven or should it become distorted by 
wear, expansion, contraction, or other disturbing causes. The 





elastic lid b? is made of steel, phosphor-bronze, iron, or other hard 
and elastic metal or alloy ¢ is a strong shield prcvided with radia- 
ting arms, the extremities of which only are connected to the 
elastic lid. The shield ¢ carries snugs e, to which are connected the 
crossbar f acted upon by the screw g. (Accepted October 13, 1385). 

D. Jarves, Detroit, U.S.A. Retorts. [6d. 5 
Figs.] July 22, 1885.—This invention relates to the construction 
of retorts so as to insure the retention and discharge of the gases, 
viscid tar being employed as a means for sealing. (Sealed Novem- 


ber 10, 1885). 
SEPARATING METALS. 


16554. A. M. Clark, London. (B. Moebius, Chihuahua 
Mexico.) Apparatus for the Electrolytical Separation 
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of Metals. [t0d. 7 Figs.) December 16, 1884.—This inven- 
tion relates to apparatus for refining silver and separating it by elec- 
tricity from gold, platinum, copper, lead, and other metals. 
anodes A formed of the silver to be refined cast in bars, and the 
cathodes B formed of silver-plated copper plates, are held to con- 
ducting wire C D, and these form the elements of an electric bat- 
tery, the solution of which is contained in tanks H which areplaced 
in the trough H!' to prevent loss of metal by spilling. The anode 
conductors C are attached to the frame I, and are surrounded by 
a muslin bag that will — the solution and current to pass 
through it. The frame I is surrounded by asimilar larger bag. The 
cathodes B are suspended from the conductors D which are secured 
to the ropes L attached to the bar L3, This bar is suspended by ropes 
N' from the cylinder N, which is revolved when the cathodes are 
to be raised out of the tanks. To prevent polarisation of the elec- 
trodes the liquid in the tanksis agitated by shovels K5 connected 
with the reciprocating frames V'. Each element is provided 
with bundles Q? for brushing the surface of the same, and 
preventing accumulations of any kind. By reciprocating 
the frames V V'the brushes are reciprocated horizontally and 
parallel with the faces of the anodes and cathodes, thus brushing 
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the surfaces. The density of the current may be regulated by im- 
mersing the electrodes more or less deeply. The exciting liquid 
consists of a solution of nitrate of silver, nitrate of copper, and 
nitric acid, to which is added dilute nitric acid which dissolves the 
silver and copper in the bullion to be refined. The current dissolves 
the silver and precipitates it at the cathodes in a loose spongy or 
crystalline state. The brushes continually remove the silver 
which drops from the cathodes and collects in the bags. The 
copper remains in solution. The lead, gold, platinum, and 
antimony are precipitated at the anode. The anions brushed 
from the anodes fall to the bottom of the frame, and if a 


contact of the latter with the anode supporter is established the. 


current acts upon the anions, whereby any peroxide, metallic 
silver, or copper, which may still be present, is extracted. The gold 
separates from the other metals which will form a slag. The 
gold is then washed and treated with bromide water. The 
platinum metals, lead, copper, &c., are precipitated in a tank, in 
which plates of iron aresuspended. The separation of these metals 
is then continued in the usual] manner. (Accepted October 13, 1885). 


MANUFACTURING AND TREATING IRON AND 
STEEL. 


13,029. W. A. Biddell, Erdington, Warwick, an 
Mrs. Smith, Islinton,London. Coating and Insulat- 
ing Metals with Vitrious Substances. [6d.] October 1, 
1884.—Extracts of this specification were published on page 444 of 
the present volume of ENGINEERING, and the claims of the appli- 
cants were cited in an article on page 473 of the same volume. 
No attempt is made to furnish an abstract of the specification 
since we fail to junderstand the features of the invention after 
repeatedly examining the twelve pages of printed matter. The 
patent has received the sanction of the Comptroller. (Accepted 
October 2, 1885). 

15,029. J. Sheldon, Stockbridge, Yorks. Polishing 
and Annealing Iron. [6d. 3 Figs.) November 14, 1884.— 
The iron is placed in a cast-iron pot and surrounded by cast-iron 
turnings, covered over and made air-tight. The pot is then slowly 
heated in a furnace and subsequently allowed tocool. (Accepted 
September 8, 1885). 


15,393. 8S. Callard, ford, Carmarthen. 
Treatment of Sulphate ofIron. [2d.] November 22, 1884. 
—This invention relates to the drying of sulphate of iron before 
placing it in the muffle. The sulphate of iron is placed in iron 
pans known as torrifiers and sulphuric acid is introduced, which 
prevents the formation of scale, and brings the whole charge into 
a pulverised condition, when dry sulphur may be added to enable 
the decomposition of the sulphate of iron to take place in the sub- 
sequent process. (Sealed November 27, 1885). 


16,049. R. Hadfield, Sheffield. Self-Hardening 
Steel. [4d.] December 6, 1884.—The object of this invention is 
to produce a self-hardening steel that is naturally hard without 
the use of tungsten or its kindred alloys. English decarbonised 
pig iron is used together-with manganese (in the varying propor- 
tions of 2} per cent. to 7 per cent. of the product) instead of the 
tungsten, &c. (Accepted October 6, 1885). ; 


16,671. E.S. Thompson and S. Thompson, Bilston. 
Staffs. Annealing Iron, &c. [6d. 7 Figs.) December 19, 
1884.—The object of the invention is to construct covers and 
dishes for close annealing so as to stiffen them against the in- 
fluence of heat. The vertical plates are flanged, and the covers 
have transverse flanged joints. The curved top of the cover is 
made loose from the sides, and rests with its downward edge 
in a channel formed inside the cover, an air-tight joint being 
formed by means of sand or fireclay. The edges are protected 
from the action of heat by firebrick shieldsformed with grooves 
inthe sides. (Accepted October 23, 1885). 


8392 W.P. Thompson, Liverpool. (B. Osann, Potsdam, 
Prussia). Purification of Iron by the Thomas-Gil- 
christ Process, and the Recovery of Bye-Products 
therefrom. (4d.] July 11, 1885 —By fusing a mixture of car- 
bonate of soda with sesquioxide of iron an anhydrous refractory 
compound of.soda and sesquioxide of iron will be obtained which, 


when treated with water, gives a solution of caustic soda with 
separation of sesquioxide of iron. This fusing process, executed in 
the Thomas converter, offers an advantageous opportunity of 
cheaply producing causticalkalies and of rendering soluble in water 
the phosphoric acid, chromic acid, and other acids which may be 
formed in the Thomas slag. The usual flux of lime can in this 
process be spared. Three ways of carrying out the process are de- 
scribed. (Accepted September 22, 1885), 


10,846. C. B. Holland, Ebbw Vale, Mon. Anneal- 
ing Sheets and Plates of Iron, &c. (6d. 3 Figs.) 
September 12, 1885.—The sheets of iron are placed in a chamber 
within a furnace. The flames are not allowed to pass into the 
chamber, but are restricted to circulate around it. (Accepted Oc- 
tober 16, 1885). 


TREATING ORES. 


13,460. T. Vosper. London, and J. Eastcott, Ley- 
tonstone, Essex. W: » Cl , and Sepa- 
rating Metallic Ores. (6d. 2 Figs.] October 11, 1884.— 
The ore and sand are placed in a tank provided with a screw or 
worm which removes it to the opposite end of the tank, where it 
falls into a well, whence it is raised by an elevator and delivered 
into a cylindrical sieve, fitted with brushes to remove the sand 
and slimes from the ore. A screw fitted to the sieve forces the 
ore forward until it falls intoa well at the end. This sieve sifts out 
the fine particles of ore, and conveys the sand and other material 
into another well. The ore and stuff are removed by separate 
elevators and dredgers. The water is kept in constant agitation, 
and carries away the light earthy materials near the top of the 
tank. (Accepted October 6, 1885). 


14,930. R.Stone, London. Smelting. [2d.] November 
12, 1884.—The object is to dispense with coal in smelting. Chalk, 
lime, or limestone is saturated with petroleum or other inflammable 
oil, and afterwards in vitriol. The chalk, lime, or limestone and 
ore may be ground by means of a mill and then mixed with in- 
flammable oils and vitriol, together or separately. A proper pro- 
portion of tar is added to cause the materials to adhere together. 
A very intense heat is may thus be obtained in the furnace, to which 
a blast of hot or cold air may be applied. (Accepted October 6, 
1885). 

15,504. J.J. Shedlock, Barnet, Hereford. Extrac- 
tion of Metals from their Ores. [6d. 4 Figs.) November 
25, 1884.—The ore in a finely divided state is mixed with carbon 
and passed through a bath of metal maintained at the temperature 
necessary to insure its combination with any free metal contained 
in the ore. To decompose the metallic compounds in the ore 
streams of reducing gas are forced through the baths of molten 
metal simultaneously with the ore and carbon. The metallic com- 
pounds are decom and the volatile constituents of the ore 
are vaporised. The latter, together with the earthy portions, by 
reason of their lesser specific gravity, rise to the surface of the 
molten bath. The gases and vapours are conveyed into chambers 
where those that are condensable are thrown down and collected. 
The metals as they accumulate overflow through spouts into ingots. 
Hydrogen and carbonic oxide serve as reducing agents and are pro- 
duced by passing superheated steam through heated carbonaceous 
materials. (Sealed November 17, 1885). 


15,861. W. R. Lake, London. (G. M. Westman, Stockholm). 
Reduction of Iron or Zinc Ores. [8d. 5 Figs.) Decem- 
ber 2, 1884.—For producing iron, the furnaces a! and a3 are filled 
with coal, ore, and fluxes as in the common blast furnace. The 
furnace a? is filled with coal or coke. While the ore is reduced 
in one furnace, say, for instance, in a!, the ore already reduced is 
melted in the other furnace a3. The furnace a? is used to rege- 
nerate or again carburet the gases coming from the reducing fur- 
nace. Cold regenerated gas is driven by a blast engine through 
the pipe m and valve 2! to the bottom of the regenerator r', where 
it is highly heated and thence passes from the top of the regene- 
rator into the bottom of the furnace a'. The gas reduces the ore 
and then passes oxidised to the bottom of the furnace a? where it 
is carburetted, thence it proceeds to the blast engine through the 











pipe o, whereafter the circuit recommences. Heated air peutes 
through the pipes pq is introduced in the furnace a? through 
tuyeres. Air heated in the heater ¢ is introduced into the furnace 
a3, The functions of the furnaces a! and a3 may be reversed by 
simply reversing the valves. By reducing the quantity of 
filled in the furnace, the reduction and Iting of ore will be 
effected chiefly with gas, whereby melted malleable iron, instead 
of pig iron, is obtained ; heated gas and air are then conducted into 
both furnaces a' and a3 simultaneously, and the whole quantity 
of gas is regenerated in the furnace a2. The mode of working 
the apparatus ‘for producing zinc is also described in the specifica- 
tion. (Accepted September 25, 1885), 


9556, H. J. Haddan, London. (£. Phillips and T. 
Jones, Pulaski, U.S.A.) Preparation of the Charge for 
Zinc Furnaces. [4d. 3 8.) August 11, 1885.—The zinc 
ore is mixed with lime, flour, and flux, and formed into a cylin- 
drical retort charges having each a central longitudinal flue. 
These cylinders are placed in suitable zinc retorts, and subjected 
| to the action of external heat. (Sealed November 17, 1885). 


9781. W.P. Thom Liverpool. (Z. H. Cowles and 
A. H. Cowles, Clevelant USA) Reducing Ores of Alu- 
minium, (6d. 2 Figs.j August 18, 1885.—The ore is reduced 
by electricity so as to produce aluminium in a pure state or as an 
alloy with copper or other metals. The ores are mixed with 
broken carbon and then reduced in company with tin, copper, 
manganese, or other metals by passing an electric current 
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through the mixed charge in a furnace. The metal added ‘pre- 
vents the aluminium from absorbing the carbon and will alloy 
very little with the aluminium. The alloying metal may be sub- 
sequently separated from the aluminium by amalgamation or 
lixiviation, leaving the aluminium in the form of an amorphous 
= whichcan be melted down into aningot. If analuminium 

ronze isto be made, a charge A of pulverised aluminium ore and 








copper ore mixed with carbon is packed in between the carbon 

lates B. Instead of using copper ore rods of copper C may be 
inserted at uniform distances throughout the core so as not to 
short-circuit the current. By passing the current an aluminium 
copper alloy is produced. (Accepted May 12, 1885). 


10,940, A. J. Boult, London. (H. M. Pierce, Nashville, 
U.S.A.) Redu and the Utilisation of W: 
Gases. [4d.] September 15, 1885.—The ores are subjected to 
the heat produced by burning non-condensible gases derived from 
the distillation of wood or other vegetable matter under pressure 
and solid fuel. The gases may be previously conducted through 
a carbon chamber for reducing to liquid the condensible con. 
stituents. (Accepted October 16, 1885). , 

COATING METALS. 

14,754. C. J. Gallo and J. H.. Beckwith, Man. 
chester. Vessels Lined with Lead. (6d. 7 Figs.) No- 
vember 8, 1884,—Thia invention relates to means for providing 
iron vessels with a lining of lead or other metal or alloy attached 
so as to resist the deteriorating effects of unequal expansion and 
contraction of the different metals. The shell is — with 
studs of dovetail section projecting inwards and screwed or 
rivetted to the shell; the lining metal is cast on the shell thus 
prepared, on which it is held securely by the studs projecting into 





the lining metal. (Sealed November 10, 1885). 
15,800. I. 8S. McDou , Chadderton, Manchester. 
Coat Copper Vessels with Lead. [2d.] December 1, 


1884.—The surface to be coated is first cleaned, and chloride of 
zinc is then —— over the surface. The coating of lead is after- 
wards attached by means of heat applied in a suitable manner. 
(Accepted September 22, 1885). : 


9169. H. Hall, London. Coating Metal Plates with 
Tin, Lead, or other Metals. [4d.) July 31, 1885.—For the 
—— of removing the scruff and impurities from the surface of 

e sheet to be coated, the plate is passed through a body of metal 
pellets while it is under the chemical action of the preparing 

fluxes for cleaning the surface of the metal. The 
pellets are caused to partly sink to the bottom and partly float 
on the surface of the pot containing the coating metal. The scruff 
is wiped off the surface of the metal by the friction of the pellets. 
( Sealed November 6, 1885). 


MISCELLANEOUS. 


12,560. W. H. Thom London. Mills for Crush- 
ing, Grin » &e. (6d. 6 Figs.) September 18, 1884,—The 
ulverising f& effected by the ball G, which is rolled around the 
rack by the driving discs F, so that it may freely exert its cen- 
trifugal force. The discs are fitted upon dome bearings on which 
they are held by adjusting bolts. The discs are held to the 
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bearings by the rubber washers c with an elastic pressure. The 
top of the mill is mounted with a suitable hopper from which 
the material to be pulverised falls into the mill through the 
channel n. The inclines 0, P and p! conduct the substance to 
the mill ring. The fine powder is drawn off through the exhaust 
channel K by means of an air current drawn through the mill by 
a suitable fan. (Accepted July 3, 1885). 


14,549, P. M. Soaiee, London. Gites Eliza Thomas, 
Paris). Manufacture of Alkaline Phosphates. (2d.} 
November 4, 1884.—This invention relates tothe manufacture of 
phosphates of the alkalies from their chlorides by exposing the 
chlorides to the action of molten phosphoric iron, while other 
alkaline salts may be economically obtained by well-known means 
from the alkaline phosphates reed duced. Thed positi 
of the chlorides is greatly facilitated by mixing them with alkaline 
hydrates, (Accepted September 22, 1885), 


15,248. J. H. Johnson, London. (E£. F. Delamare-De- 
boutteville and L. P. C. Malandin, Fontaine-le-Bourg, Seine In- 
Jérieure, France). Carburetters, (6d. 2 Figs.) November 19, 
1884.—This invention relates to —— for saturating air with 
the gases or vapours produced by the volatilisation of hydro- 
carbons such as the light oils produced by the distillation of 
naphtha or petroleum. When the apparatus is employed in con- 
junction with gas engines air is drawn through the apparatus by 
the direct action of the engine, and becomes saturated with hydro- 
carbon vapours, thus forming a substitute for gas. The air is 
caused to traverses a porous body impregnated with the hydro- 
carbon which is continuously supplied to the apparatus, so as to 
allow the liquid to be entirely evaporated as fast as it is supplied. 
The hydro-carbon flows from a tank through a cock on to the 
sponges or other porous material in the carburetter. The appa- 
ratus is placed in a tank containing hot water. (Accepted Sep- 
tember 29, 1885). 


17,039. R. Buchanan, Dumbarton, Founders’ Dry- 
ing Chambers, (6d. 3 Figs.) December 30, 1584.—In order 
to obtain more equal drying of moulds and cores and to effect 
nese f economy of fuel in the operation, the drying chamber is 

ated by gas d in the chamber an pplied from a gas 
apap placed within the chamber, heated air being introduced 

& separate orifice to insure combustion of the gas within the 
chamber. (Accepted November 3, 1885). 


616. H.G. Fairburn, Cardiff. Machinery for Com- 
pressing Coal and otherSubstances, [4d.) January 16, 
1885,—A recip ting plunger works into a movable die which is 
forced against the end of the fixed die, The substance to be com- 
pressed is introduced into the short movable die, and is shape 
into a block by the forward stroke of the plunger, and is 
driven into the fixed dies, the length of stroke of the plunger 
being adjusted accordingly. At the return stroke of the plunger, 
the movable die, owing to its friction against the plunger, returns 
with it a short distance, and thus leaves the face of the block 
momentarily ex! d to acurrent of air or jet of steam and water. 
The subsequent blocks force on the preceding ones through the 
die, the resistance caused by their friction compressing them to the 
required degree, (Accepted September 25, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 
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THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(By our New York CorREsPONDENT.) 

Tux occasion which is here chronicled, marks one 
of the most interesting and important meetings of 
the American Society of Mechanical Engineers. 
Not only were the engineers in attendance, more 
numerous, and the papers of exceptional value, but 
the excursions in Boston were in keeping with the 
aims of the Society, the hospitality was profuse and 
cordial, and every one in leaving felt that the time 
and the occasion had been thoroughly improved. 

Boston claiming to be the ‘‘ Hub,” has, as would 
be expected, several ‘‘ journals ;” these took great 
interest in the meetings, and furnished their readers 
with a complete history of the various topics dis- 
cussed and of our movements in general. 

The arrival of the Society was in some respects 
like the landing of the Pilgrim Fathers ; there was 
no ‘*beat of drum” nor any other ‘‘ beat” so far as 
seen ; neither was there a blare of ‘the trumpet 
that speaks of fame,” but the stern and sedate men 
who descended from the cars discussing the bearings 
of machines and proper cut-off, at once ‘‘ cut off,” 
one and all, for the Hotel Brunswick. In numbers 
they were about 150, and represented various parts 
of the United States. Proceedings were inaugurated 
the evening by Mr. C. J. H. Woodbury, whose 
name is familiar to all readers of ENGINEERING. Mr. 
Cc. J. H. W. (the initials are put in to impress 
them on your readers) called the meeting to order 
and made a witty and hearty address, which, as the 
writer told him, reminded him of the remark of 
the old lady who saw a small frog jump a long dis- 
tance ; ‘* Laud, sakes!’ said she, ‘‘ I didn’t think 
it was in you.” Mr. Woodbury welcomed the 
Society to the home of the Puritan, and he intro- 
dnced her designer, who sat on the platform. He 
then proceeded to extend a cordial welcome to the 
crooked streets of the cultured city, and introduced 
Mayor O’Brien, who extended a warm and official 
welcome. It had been intended to have the Old 

Say State greet the Society through George 
Robinson, but he was unfortunately unable to 
present himself. Addresses were then made by 
General Francis A. Walker, President of the 
Massachusetts Institution of Technology, and by 
Mr. Edward Atkinson, after which Mr. Holloway, 
President of the Society, responded for it and did 
it well. Many ladies were present, and seemed 
to enjoy and to appreciate the remarks. After this 
interchange of courtesies had been concluded, an 
elaborate supper reminded those present, that Bos- 
ton, while stimulating the mental growth, does net 
neglect the physical needs ; and all retired to make 
ready for the morning with pleasant recollections 
of the cultured city and its no less cultured inha- 
bitants. 

The business meeting opened the session on the 
day following, and the officers of the Society for 
1886 were announced, as follows: President, Cole- 
man Sellers, of Philadelphia; Vice-Presidents, 
Olin H. Landreth, of Nashville, Tennessee, Horace 
See, of Philadelphia, C. H. Loring, Chief Engineer 
of Navy, Washington, D.C., and A. Stirling, of 
Cambridge, Mass. ; Managers, H. A. Hill, of Bos- 
ton, Wm. Kent, of New York, and L. P. Wellman, 
of Cleveland, Ohio ; Secretary, Prof. F. M. Hutton, 
of Columbia College, N.Y. City, and Treasurer 
Wm. H. Wiley, of N.Y. City. 

Next followed the reading of papers and discus- 
sions thereon. The interest shown in the papers 
was so marked that it seems to the writer that an 
abstract of some of them must be of interest to your 
readers ; and first in order comes that of Professor 
John E. Sweet, of Syracuse, N.Y., entitled : ‘‘ The 
Unexpected which often Happens.” This was not, 
as its title might lead one to think, a humorous 
essay, and in that respect it was itself ‘‘unexpected” 
and happened. Professor Sweet showed how often 
in dealing with practical mechanics, unexpected 
results are reached, and among other illustrations 
he cited the case of Mr. Crookes’ radiometer, which 
is said to have gone the wrong way. Just here the 
writer is reminded of a gun which was invented the 
first year of our late war, and the inventor invited 
a number of his friends to witness the test of its 
wonderful powers ; it was to be a breech-loader, some- 
thing novel, and so it proved, for it was a breech-firer 
instead, and the plug narrowly escaped killing the 
inventor’s father-in-law. The inventor was not defi- 
cient in a ready turn of mind, for he replied to all 
reproaches, that the gun_was all right, he wanted it 
to fire backwards as h@intended to sell it to the 





rebels. The next paper was on ‘‘ Frictional Resist- 
ance of Shafting in Engineering, Establishments,” 
by Samuel Webber, of Lawrence Mass. The author 
claimed that indicator cards taken with all the 
machine belts running on the loose pulleys of the 
machines, are not a correct representation of the 
power absorbed by the shafting. For the loose 
pulleys are only a part of the machine placed on it 
for the convenience of the operator to avoid throw- 
ing the belt off and on the driving pulley, and in no 
sense a part of the shafting. The amount of power 
consumed by the machine belts running on loose 
pulleys averages in a cotton mill fully 10 per cent. 
He cited experiments made by himself where the 
total power required by the machinery was 744.22 
horse-power, and in this 10 per cent. was allowed 
for the shafting. He afterwards calculated the 
latter and found it amounted to 62 horse-power or 
8.3 per cent. He also mentioned indicator cards 
taken in one of the Fall River mills where the belts 
were all thrown off the driving pulleys and these 
gave him only between 12 and 13 per cent. of the 
total for engine and shafting. He thought 15 per 
cent. for engine and shafting, or 10 per cent. for 
shafting only, is ample allowance for a modern 
cotton mill. He was opposed to undersized shafting 
and overtight belts, and considered far more friction 
in bearings would be caused by the springing of a 
flexible shaft than would be due to the necessary 
excess of diameter to make it sufficiently rigid to 
resist flexure from the strain of the belts. When 
the bearings are from 8 ft. to 10ft. distant, as is 
the case in most cotton and woollen mills, he pre- 
ferred not to use shafting of less than 2 in. in dia- 
meter, and if any amount of power is to be taken 
off, it is best to use an intermediate hanger near the 
pulley. He had seen a 2} in. shaft running 250 re- 
volutions per minute, where 4 horse-power was 
taken from it midway, between bearings 10 ft. apart, 
so ‘* bucked” by the strain that he could not bear his 
hand on it near the pulley. The paper by Mr. Geo. H. 
Barrus, of Boston, on ‘‘A New Form of Steam Calori- 
meter” followed. The author thought the present 
method used to measure the dryness of steam, 
operates in an indirect manner, and does not give 
an accurate result as to the moisture in steam unless 
thermometers and scales registering minute changes 
are employed and extreme care is taken in the mani- 
pulation of the apparatus. Thus in the barrel calori- 
meter, if the range of temperature be 50 deg. Fahr., 
and the weight of steam 20 lb.—an error of } deg. 
or } lb.—causes an error of 1 per cent. in the 
result. Unusually close work is demanded because 
the moisture in steam of ordinary dryness does not 
often exceed 3 per cent. 

The calorimeter he presented reduced the errors 
to an almost inappreciable quantity and simplified 
the operation of making an accurate test and was 
intended only for testing moist steam. The amount 
of steam tested was immaterial, so that the relation 
borne to the current of superheated steam remained 
constant, hence weighing was avoided and equal 
quanties were obtained by using two orifices of the 
same size and admitting the steam from them with 
a pressure common to both. Mr. Barrus then exhi- 
bited a model of his calorimeter together with tests, 
which are here appended. 

Series of Tests with 28 1b. Pressure. 


Natare of Steam. | Number of Degrees Weight of Steam Dis- 





of Superheating. charged per Hour. 
deg. Fahr. Ib. 
Saturated ! 0 10.16 
Superheated 10 10.09 
= 109 | 9.16 
me 210 | 8.48 
by 309 | 8.14 





Serics of Tests with 58 1h. Pressure. 


Natare of Sieam: | Number of Degrees |Weight of Steam Dis- 


| Of Superheating. | charged per Hour. 
deg. Fahr, | Ib. 
Saturated 0 20.22 
Superheated 10 19.73 
BS 109 18.42 
ae 209 17.18 
2 306 16.27 


In round numbers an average increase of temperature of 
16 deg. in these experiments reduced the rate of discharge 1 per 
cent. The results for saturated steam agree substantialiy with 
the theoretical discharge calculated from Zeuner’s formula. 


Tue Boston SewaGE Works. 


This completed the morning session, and we were 
now called upon to do that which is expressly for- 
bidden by all ministers, viz., to separate man and 





wife. The ladies had been told so often that they 
would not enjoy the trip of the afternoon. that they 
became determined to go, and it was only by elo- 
quence and the temptation of a beautiful lunch 
party tendered to them by Mrs. Gent Walker, that 
the ‘‘ lords of creation” were allowed to go alone to 
inspect the improved sewerage of Boston. It is 
indeed well worthy of a visit, and is claimed to be 
one of the most perfect in the world. In general 
it may be described as follows : 

A system of intercepting sewers skirts the city, 
and intercepts the flow from the previously con- 
structed sewers ; these intercepting channels dis- 
charge into a main sewer that runs across the city 
to a pumping station on the coast at Dorchester 
Bay, where the sewage is raised to a height of 
35 ft. into an outfall sewer to the neck of land 
called Squantum, which is crossed by a flume to 
Quincy Bay, and thence through another sewer to 
Moon Island, where a large reservoir is constructed 
that impounds the sewage which is accumulated 
during the latter part of the ebb and the whole of 
the flood tide, and is discharged into the harbour 
during the first two hours of the ebb tide. The map 
on page 556 shows the general arrangement clearly. 
The surface water due to rainfall is not, however, all 
led to the pumping station, and the old sewer outlets 
are therefore retained, being protected by a double 
set of sluice gates, and the discharge level is below 
that of the tide. The whole of the sewage is, how- 
ever, delivered on Moon Island, as wellas the water 
from light rain, the storm water being cut off from 
the intercepting sewers by automatic regulating 
apparatus that controls the height of flow. An 
exception is made, however, in some of the districts 
subject to flooding in periods of storm ; in these the 
old sewers have a free discharge into the intercepting 
sewer. At the pumping station, the sewage is de- 
livered into separating pits, containing so-called filth 
hoists (see Figs. 2 and 19), which are large cages con- 
structed of iron bars spaced lin. apart. All solid 
matter that would clog the pump valves are retained 
in these cages, which are lifted and cleaned from time 
to time, the amount of solid matter arrested being 
about acubic yard per day. From the separators 
the sewage flows along galleries built on each side 
of the engine-house tothe pump wells(see Figs. 2 and 
3). The pumping station is not completed, but forms 
part of a design that will be carried out gradually as 
the demands of the city increase. At present there 
are four engines in service ; two were built from the 
designs of Mr. E. D. Leavitt, Jun., by the Quintard 
Iron Works, New York, and raise 25,000,000 gallons 
of sewage per twenty-four hours, toamaximum height 
of 43 ft. The othertwo engines were made by the 
H. R. Worthington Company, of New York City, 
and are kept in reserve for dealing with excep- 
tional amounts of sewage in periods of rain. The 
average quantity of coal burned per day throughout 
the year is about 5 tons. Figs. 2 and 3 illustrate 
this part of the installation, Fig. 2 being a plan of 
the filth hoist pits, and the discharge galleries 
leading to the engine-house, and Fig. 3 a pian 
of the engine-house, &c., and delivery mains 
leading to the tunnel across Dorchester Bay. 
The positions of the Worthington and the Lea- 
vitt engines will be seen from this plan ; they 
are contained in a building constituting one wing 
of the establishment, the coal stores occupying the 
other wing, and the space between filled with the 
boiler-house. The dotted lines show the proposed 
extensions. The four boilers are of steel, each of 
250 horse-power, and one is able to provide steam 
to the pumps in ordinary working ; the coal stores 
have a capacity of 6000 tons. Each of the pumps 
has a delivery main 48 in. in diameter. These 
mains deliver the sewage into the so-called deposit 
sewers or settling chambers. Fig. 1 indicates the 
position of them, and Fig. 3shows them to a larger 
scale. They form one end of the tunnel crossing 
Dorchester Bay, the western shaft of which is 
situated 1200 ft. from shore. As will be seen from 
Fig. 3, the four 48-in. cast-iron mains terminate in 
a pipe chamber (see Fig. 20), in the opposite side of 
which is the connection with two large sewers 8 ft. 
wide and 12 ft. high, forming for their whole length 
of 1200 ft. a monolithic structure of concrete. At 
the outer end these sewers are partly obstructed 
by dams, the height of which can be adjusted so as 
to check the velocity of the flow, and allow the 
heavier bodies leftin the sewage to deposit. About 
7 cubic yards a day are thus collected, and this is 
caused at intervals to discharge into a side 


tank, whence the mass is loaded into barges, and 





The levels of 


deposited outside the harbour. 
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the depositing sewers and receiving tank are regu- 
lated so as to allow this to be effected automatically. 
Figs. 4 to 8 show the direction and form of the 
tunnel that runs from the depositing sewers to 
Squantum. Its total length is 7160 ft. ; for the 
greater part of its length it is nearly horizontal, and 
its invert is about 150 ft. below high water. It was 
built with three shafts, and runs through beds of 
clay slate and Roxburgh conglomerate. 
were sunk with iron cylinders inside cofferdams, and 
the ends are protected above the surface with crib 
work inclosures (Figs. 5 and 6). As completed the 


tunnel is 7 ft. 6 in. internal diameter, and is lined | 


with three rings of brickwork. About 26,000,000 
gallons are forced through it daily, and the deposit 
of sludge on the invert is insignificant. 


From Squantum to Moon Island is rather more 
than a mile across the flats of Dorchester Bay, 
which are mostly uncovered at low water. 
bankment is constructed along this distance, and 
in a part of it a sewer 11 ft. by 12 ft. is built. For the 
rest of thedistance the sewage flowsthrough a wooden 
flume of the same dimensions. A gallery passes along 


the front of the reservoir on Moon Island, and the | 


sewage is discharged into it through sluices (Figs. 
13 to 16). The reservoir shown in Fig. 1 is made 
to hold 25,000,000 gallons of sewage. It covers 
five acres and is inclosed within retaining walls, 
being also divided by partition walls into four 


sections, any one of which can be shut off for | 
The floor is of concrete, and | 


cleaning or repairs. 
brick-faced gutters are provided as shown in Figs. 
jl and 18. The time for discharge is one hour after 
each high tide, when the current sets well out to sea 
and the sluice gates are opened for about forty 
minutes. Fig. 9 shows the galleries through which 
the reservoir is emptied, Figs. 10 to 18 show the 
construction and arrangement of the reservoir and 
of the inlet and discharge sewers. 

Fig. 19 to 23 are illustrations of the high-duty 
engine and engine-house, Fig. 19 being a section 
through the receiving pits and filth cages, and Fig. 
20 enlarged section of the pipe chamber and deposit 
sewer junction. The general arrangement of the 
engine consists in placing the cylinders, which are 
vertical and inverted, directly over the pumps, with 





The shafts | 


When | 
desired this can be scoured by pumping water | 
through the tunnel with a velocity of 4 ft. a second. | 


An em- | 


| cylinders are supported by an entablature carried 


|is 15ft. 2in., which is the same as from centre to 
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| zontal revolving shaft, which receives its motion by 
means of gearing from the crankshaft. The cams 
impart to the valves a short and rapid movement ; 
the inlet valves of the high-pressure cylinders are also 
usedas cut-off valves, and are automatically controlled 
by the governor. The governor is so constructed 
that it will enable the engine to run at any required 
speed—between 5 and 18 revolutions per minute— 
by the simple addition of weights to a scale beam. 
The extreme length of the bedplate is 39 ft. 9 in. ; 
the extreme width at the centre, abreast the beam 
pedestals, 12 ft., and at the ends 16 ft. The engine 
is thus carried, with the exception of the out-board 
pedestal, within a parallelogram 16 ft. by 40 ft. 
The most prominent feature of the engine is the 
pumps M M, which are of the single-acting plunger 
type (Fig. 24), 48 in. in diameter and 9 ft. stroke. 
There are seven principal parts to each pump, viz. : 
The upper chamber, plunger stufting-box, delivery 
valve seating, centre piece, lowerchamber, inlet pipe, 
and plunger. The upper chamber is cylindrical in 
form, 9ft. Gin. internal diameter, and 6 ft. 11 in. 
extreme height. The metal is 1}in. thick in the 
body and 2 in. thick in the flanges. The opening 
for the plunger stuffing-box is 4 ft. 9} in. diameter, 
and there is a delivery nozzle U, 48 in, in diameter, 
cast on the chamber. The plunger stufting-boxes 


the beam midway, or nearly so, between them, its 
journals -being carried on the bedplate. The steam | 


on eight columns, bolted to the bedplate, while the 
pumps are hung underneath the latter by strong 
brackets N N, and are also supported by girders P 
built into the masonry at the base of the delivery 
chambers. The beam is made very short, being 16 ft. 
6 in. between end centres, and is connected to the 
main piston and plunger rods by crossheadsand links. 
The crankshaft is directly over the main-beam centre 
and a little below the base-level of the cylinder, its 
journal being in the entablature. Connection from 
the beam to the crank is froma projecting horn 
cast on the upper side of the beam, and at such an 
angle as to secure proper vibration. The diameter of 
the high-pressure steam cylinder C is 254 in. and of 
the low-pressure I, 52in., with a stroke of 9ft. The 
horizontal distance from centre to centre of cylinders 





centre of pumps. The exhaust steam from the 
high-pressure cylinder is passed through reheaters H, 
which contain a large number of small brass tubes, 
through which steam of the boiler pressure circulates, 
the exhaust steam being outside of the tubes. The 
distribution of steam is by means of gridiron slide 
valves, operated by grooved cams placed on a hori- 
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are 4 ft. 3in. inside diameter, and 3 ft. 54in. deep, 


leaving a packing space of l$in. The delivery 
valve seatings consist of a heavy base 18 in. high, 
composed of two flanges, united by the frustrum of 
a pyramid 7 ft. 3in. in diameter at the base, and 
6 ft. 7} in. in diameter at the top. Upon this base is 
cast the frustrum of a nine-sided pyramid 3 ft. 10in. 
high, having a diameter at base of 6 ft. 114in., 
and at the top of 4ft. 9in. To this pyramid are 
bolted nine rectangular valve seats (see Fig. 26), 
each 3 ft. 6in. long by 21in. wide, and arranged 
for three valves 15 in. by 93 in., which cover clear 
openings in the seats 134in. by 44in. The valves 
are of rubber jin. thick, and have wrought-iron 
back and face-plates ; they form their own hinges. 
The lower valve chambers are of cylindrical form 
externally, about 7ft. Gin. in diameter, and 
7ft. 10in. high. Within these chambers are 
formed the foot valve seatings, which consist of in- 
verted frustrums of a pyramid having six sides, the 
inscribed diameter being 6ft. 11}in. at the top, 
and 412Zin. ditto at the bottom. There are six 
valve seats, each 6ft. 4in. in length by 2l1in. 
in width, and carrying six valves of the same 
dimensions as previously described for delivery. 
There are thus in each pump thirty-six suction and 
twenty-seven delivery valves. The pump under 
the high-pressure cylinder discharges through the 
pump under the low-pressure cylinder. There is a 
torce main T from the latter 48 in. in diameter, upon 
which is placed, at a distance of 28 ft. from centre 
of the engine, an air vessel 6ft. Gin. in diameter 
and 10 ft. 2in. high. The grates or screens for the 
pumps consist of cast-iron frames and wrought-iron 
bars, 2in. by 4in. ; these bars are 2in. apart. The 
angle of all the valve seats is 45 deg. 

The flywheels are 36 ft. in diameter and weigh 
36 tons each. The shaft is of wrought iron, 17 in. 
in diameter at journal, and 20 in. diameter in the 
wheel; the total weight of each engine is over 
420 tons, of which, as already stated, the capacity 
of the high-duty engines is nominally 25,000,000 
gallons per twenty-four hours against a maximum 
head of 43 ft., and with a speed of about 10? revo- 
lutions per minute. They have, however, been run 
at a rate which will insure a delivery of 42,000,000 
gallons per twenty-four hours, and the performance 
was such as to leave no doubt that such a delivery 
could be permanently maintained ; 4 per cent. slip 
has been allowed in these estimates of capacity. 
The working pressure of steam is 100 Ib. per square 
inch, and with this pressure the number of ex- 
pansions in the steam cylinders will vary from six- 
teen to twenty, in accordance with the varying head 
pumped against. 

The following particulars are taken from two 
official trials carried out under varying conditions 
a few months ago: 


Date of trials March 24, 25. May 1, 2. 
Duration mi me 24h.53m. 24h. 3} m. 
Revolutions per minute “a = 13.17 13.42 
Displacement of pumps per revolu- 

tion pa «s “ cub. ft. 226.19 226.19 
Total lift .. as a - - 37.8 42.43 
Total weight of coal consumed lb. 8307 9478 
Duty developed by engine a 122,500,000 122,400,000 
Mean boiler pressure .. oa Ib. 99.4 98.6 
Total volume of sewage pumped (by 

plunger displacement) gals. (U.S.) 33,038,000 32,778,000 
Total volume of sewage pumped (by 

actual measurement) gals. 30,224,000 31,256,000 
Averageslip of pump .. is BS *8.5 4.6 
Indicated horse-power .. aa ey 251.5 290.2 
Per cent. of work done by pump 84.66 83.90 


Coal burned per indicated horse- 

power .. - ni es lb. 1.33 1.35 

* Excess of slip due to torn rubber discharge valves. 

The low-duty storm engines are of the Worth- 
ington duplex type, and have steam cylinders 21 in. 
in diameter for the high-pressure, and 36 in. in dia- 
meter for the low pressure, by 4 ft. stroke; they 
operate plungers which are double-acting, 45 in. in 
diameter ; these plungers work in cylinders which 
are attached to twocylindrical valve chambers having 
theiraxes parallel tothe plungers, and which are very 
ingeniously arranged, both for access and efficient 
action. The valvesare of the same construction as 
thosein the high-duty engines. There is anew feature 
in the steam valve gear, designed by Mr. F. W. 
Jenkins, of the Worthington Company, which is not 
of the ordinary Worthington type ; instead of the 
usual rock-shaft motion, they are operated by hy- 
draulic power, through plungers which are driven 
by the air-pump levers, and communicate their 
motion to alternate sides of the pistons attached to 
the valve stems. Fig. 25 shows the arrangement of 
the pump valves, 

These extensive sewage works are very successfu 
in their operations, and no inconvenience is ex 





perienced from the discharge of sewage in the bay. 
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It is gradually carried out to sea, and no traces of 
it are observable on the shore with the return tide. 

After inspecting these premises and getting a 
small whiff of sewer gas from an opening, down 
which we gazed to see the effect of the pon- 
derous strokes of the pumping engines, we again 
embarked and sailed down the bay to Moon 
Island and the outlet. On our arrival there we at 
once understood why the ladies had been carefully 
left behind, and indeed the odour was powerful. 
Moon Island is about four miles from Boston, and 
well located for the purpose for which it is de- 
signed in the sewage question. The expense of 
this immense work with its 13 miles of inter- 
cepting sewers, pumping station, and reservoir, and 
its tunnel under Dorchester Bay, was 5,167,760dols., 
and it was completed in 1884. Mr. Jos. P. Davis, 
perhaps known to your readers as the general 
manager of the Metropolitan Telephone Company 
of New York, had a large share in planning this 
work, and although a member of the Mechanical 
Engineers, was unable to be present. His absence, 
and that of Mr. Leavitt, were very much regretted, 
the latter having been summoned to the Calumet 
and Hecla Mines only a day or two before the meet- 
ing. The party returned early to Boston, being in- 
vited by the city to a banquet given in their honour 
at the Parker House. It seems among other 
hospitable customs, Boston has one pre-eminent 
and well worthy of imitation by other centres of 
thought, viz., there is appropriated yearly a sum 
of money for the entertainment of distinguished 
guests. Although it was November, the yearly 
amount had not been exhausted ; hence we came in 
for our share, which proves two things, first, the 
prudent methods of the city government in having 
a surplus at the eleventh hour, or rather the 
eleventh month, and next that by their standard, 
the Society of Mechanical Engineers attained to the 
measure of distinguished guests. The evening was 
an extremely pleasant one, and the session of the 
society was resumed at 8.45 P.M. 

(To be continued.) 








AMALGAMATION OF SILVER ORES. 

Some time ago* we called attention to the very 
curious results that were obtained in metallurgical 
science by the early experimenters who devised 
processes involving the most intricate reactions 
before any true theory of chemistry had been dis- 
covered. In illustration we cited certain silver 
amalgamation processes of great antiquity, the first 
of which we described. We now give notices of 
the others, which have a real as well as an historical 
interest, as they are the only means in many parts 
of the world by which poor ores can be profitably 
worked. The process of amalgamating in the 
arrastra is used when the ore contains consider- 
able quantities of iodides, bromides, chlorides, or 
native silver or gold. When there are none of 
these minerals present, it is only ground to be sub- 
sequently treated on the patio, as are also the 
tails from the treatment of the arrastra. The 
material from the arrastra is carried to the amalga- 
mation court called the patio. This is an inclosure 
carefully paved, and made as impervious to mer- 
cury as possible. Little by little, after several 
years’ use, as the tortas are made over the whole 
surface of the court, the ground will become satu- 
rated with mercury, which can be recovered when the 
pavement is renewed. Theslimes are called Juma ; 
they are brought to the patio as a liquid mud, and 
are made into heaps or pools confined with dams of 
sand. These pools, which are about 9 in. deep, 
contain from 30 to 130 tons each, and are left ex- 
posed tothe sun and wind until they become sufii- 
ciently thick to be worked, when they are spaded 
over and made into a regular shape of 23 ft. to 50 ft. 
in diameter. 

(b) Introducing the Reagent.—In about twenty-four 
hours after the spading, from 2 to 5 per cent. of salt 
is scattered over the pile, as evenly as possible. 
With ores containing 30 oz. to 35 oz. of silver, 4 per 
cent. of salt, with those containing 45 oz. to 
75 oz., about 44 per cent. is added. The greater 
the amount of salt the easier the amalgamation 
will be, and the more rapidly it will be effected ; but 
notwithstanding thegain in time, it is generally found 
that the cost of salt compensates for it, so that the 
amount is usually restricted to between 3 and 4 per 
cent. It is obtained from the lagunes which dry 
up every year. The bed of ore which is prepared 
with salt, should be at least from 10 in. to 12 in. 








* See ENGINEERING, vol, xxxvii., page 518, 





deep, according to the consistence. In order to 
make it as homogeneous as possible it is trodden 
by mules or horses, sixteen mules and eight men 
being required for a 60 ton torta. In order to 
have a perfectly uniform action the slimes should 
not be too thick, the thickness being settled by 
the hoof of a mule being able to penetrate to the 
bottom, and to be withdrawn without difficulty, 
leaving a hole which does not close up for several 
seconds. Whenever the mules stop for rest the 
spading is continued, and in this way the salt is 
thoroughly incorporated with the mass. During 
the time no chemical action takes place, but only a 
mixture of the salt and ore is accomplished. Every 
possible effort has been made to do away with this 
treading, as it is very fatiguing to the animals, and 
if not well done does not allow of a full treatment 
of the ore. Mechanical devices of many kinds 
have been invented with more or less success, but 
the cost of repairs has eventually caused the return 
to the old way of treading with mules, which will 
probably be used until the process disappears. The 
pile is trodden and spaded during the day. The 
next morning it is again trodden by the mules for 
an hour or two and spaded again, after which the 
magistral is added. This substance was formerly 
a mixture of the sulphates of copper and iron, ob- 
tained exclusively by roasting iron pyrites in double 
hearthbed furnaces. It is not of equal composi- 
tion, as it is obtained by roasting copper pyrites of 
very variable yield. When copper ores containing 
sulphur are not found, but other copper ores are, 
these are roasted with the addition of iron pyrites 
for the purpose of making sulphate of copper. 
When there are no ores of copper, roasted iron 
pyrites alone is sometimes used, but it is very un- 
economical and involves the waste of a large pro- 
portion of the silver in the ore. In many places, 
however, sulphate of copper has been entirely sub- 
stituted as magistral, in place of the roasted pyrites, 
with greater certainty and celerity of working. 
The magistral is scattered over the surface of the 
pile with wooden shovels, and is then thoroughly 
dug in. When this has been done the mules tread 
it in, and the operation is repeated every second 
or third day for about eight hours. The quantity 
of magistral varies from one-half to two per cent. 
Generally about 6 lb. to 8 lb. of mercury are added 
for every pound of silver contained in the ore in 
the torta, as determined by the fire assay. It is 
distributed in the smallest globules possible by 
walking over the pile and squeezing the mercury 
through a canvas bag containing not more than 
10 Ib. or 12 1b. 

Immediately after the addition of the quicksilver 
the animals ‘are set to treading, the spading being 
done when they rest. A solution of hot sulphate 
of copper is scattered over the pile after two hours, 
and precipitated copper, in the proportion of one 
part of copper to five of sulphate, is also used. The 
reactions in the torta commence at once after the 
magistral is added, and it is said to work hot or 
cold. There are two kinds of heat, one due to an 
excess of reagents, and the other resulting from 
cold. They differ as to their cause, but the result 
is the same, and increases the loss in mercury, 
while it diminishes the extraction of silver. When 
there is an excess of magistral the chloride of mer- 
cury acts on the sulphide of silver, and makes 
chloride of silver and sulphide of mercury, which 
latter is entirely lost. When the heat is thus 
caused by the excess of the reagent, wood-ashes or 
lime is added to decompose the chloride of copper 
which is formed. These substances, however, do 
not revivify the mercury, and they retard the opera- 
tion and diminish the yield of both gold and silver. 
If the heat be not too great it can sometimes be 
cured by the application of cold water. Cold work- 
ing means simply that the operation does not pro- 
ceed quick enough, and that an inaufticient quan- 
tity of magistral has been used. If left in this state 
a large quantity of mercury would be lost, as oxide 
of mercury. To ascertain the exact condition of 
the torta, assays of from 2 1b. to 6 lb. are taken, and 
additions are made according to their indications. 

There have been a great many theories in regard 
to the action of these reagents, and a great many 
investigations of them which can be hardly said to 
have cleared up the obscure points. Some of 
the published reactions after careful trial, could 
not be obtained, and the subject is involved in a 
good deal of doubt. The amalgamators suppose 
that the chloride of sodium cleans the silver and 
the sulphate of copper heats it, and that the amalgam 





of silver and mercury results. The generally re- 








ceived theory is that the salt and sulphate of copper 
act the one on the other, and give rise to chloride 
of copper and sulphate of soda. The chloride of 
copper acts on the metallic silver and the sulphide 
of silver ; chlorides of silver are formed which are 
dissolved in the excess of chloride of sodium. When 
mercury acts on artificially prepared chloride of 
silver, it reduces it to the metallic state, when it 
enters into combination with the mercury. This 
reaction takes place, and is less sensible on the 
natural than the artificial substance. If chloride 
of copper is treated with mercury, sub-chloride of 
copper and sub-chloride of mercury are formed. 
The presence of salt accelerates the reactions in all 
cases. If any of the metallic silver in the ore has 
not been transformed into chloride, this is attacked 
directly by the mercury. There are other theories ag 
to the action of these chemicals, but none of which 
are not open to objection, and it is probable that 
the correct solution has yet to be discovered. 

The next day, after the first treading, another is 
made. The torta is then allowed a day to rest, with 
occasional spading. As the heat of the sun is de- 
pended on for a part of the chemical action, water, 
when added, must be applied in the morning, so as 
not to cool the torta, and disturb the reactions after 
it has once become heated. .The pile must be 
trodden several times, the object being to keep 
renewing the surface of the silver, which with- 
out this, would become rapidly covered by a 
bed of solid amalgam, which would prevent all 
further action. The operation lasts from three to 
six weeks, according to the way in which it is con- 
ducted, the temperature of the air, and the size of 
the heap. Taking several months together twenty 
to twenty-five days will be the average time. In 
winter, when the torta always works slowly, it may 
last as long as two or three months. 

The day after the mercury is distributed assays 
are inade to learn if the reagents are present in the 
proper proportions. To do this a probe sample, 
weighing about half a pound, is taken from as many 
different parts of the pile as possible. The assay is 
washed in a horn spoon, or in an earthen plate 
having a rotary motion given to it. The lighter 
particles are carried off, and the heavier ones de- 
posited on the bottom in the order of their gravity, 
the heaviest being in the centre. The mercury, 
which has not yet acted, is generally in the middle, 
the silver-white amalgam, which when moved shows 
a distinct tail, next to this, then the undecomposed 
black sulphurets, then pyrites, and, finally, a fifth 
ring of mercury in flour. Three assays are generally 
made on the torta each day. If during the tirst day 
the mercury looks dull there is too much magistral, 
and lime is added to decompose part of the copper, 
and slacken the action. If, on the contrary, it is 
perfectly brilliant, or is of a yellow tinge, more 
magistral must be added. When the amalgam is 
in the proper condition it is in thin scales, which 
are easily collected into a mass of dry silver amalgam, 
and the mercury is easily pressed from it by the 
fingers. When the indications of colour are all 
right, but the assay shows that no progress is being 
made, salt must usually be added. 

When the amalgam is very fluid, and the assay 
shows that 75 per cent. of the silver in the pile is 
amalgamated, the torta is said to be finished, A 
considerable quantity of mercury, in addition to that 
required for the amalgamation of the silver, is 
added, with the object of making sure of the col- 
lection of all the silver and amalgam. The pile is 
still trodden for some time. There is always a loss 
of mercury equal in weight to the silver contained 
in the ores, and a further loss of about 40 to 60 per 
cent. in the washing process. When the torta is 
down it must be washed as soon as possible, or a 
loss of silver will result. 

(c) Separating the Amalgam.—The amalgam with 
the excess of mercury is scattered through a large 
mass of pulp from which it must be separated by 
washing. ‘This should be done once in twenty- 
four hours. The washing is done in a bex settler, or 
inatub. The box (Figs. 4, 5, and 6) is built of 
stone at the sides and lined with cement. It is 
6 ft. 7 in. long, 20 in. wide, 3 ft. 4 in. deep, and has 
a platform on one side on which to pile the material 
to be treated. The front is inclosed with planks, 
in which there are six holes 2in. in diameter, five 
of which are closed with wooden plugs. In the 
front of the holes is a vertical wooden trough E, 
which carries the slimes to an inclined trough C 
provided with mercury traps. The box is built 
directly against the patio, the pavement coming 
up to its front wall, The box is first filled half full 
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Two men then get into it, while one 
man shovels down the ore. The men dance inthe 
water, keeping it in motion with their feet. The 
pulp and water are added little by little until the 
slimes flow out at the top hole, and go to the 
settling tank. The heavier liquid below is from 
time to time discharged by removing the lower 
plugs. The men know by experience from the 
difficulty of moving their feet when it is time to 
discharge through the lower holes. The amalgam 
is not removed until after the whole of the torta has 
been washed, then the supply of water being kept 
up the plugs are removed one by one, and the 
amalgram collected. Sometimes tubs constantly 


with water. 
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stirred by revolving arms driven by water power are 
used in place of the washer. 

The tails consist mostly of iron pyrites mixed 
with black sulphides and some ore. Generally they 
are run over riffled launders, where some of the 
mercury and amalgam is caught, into two tanks, of 
which the first catches all the heavy material, such 
as amalgam and coarse particles of pulp, and the 
second only the lighter particles which are much 
poorer, and are kept separate. The tails from the 
second tank run to waste. The materials caught 
in both tanks are concentrated in the chuza, 
and 30 1b, or more of amalgam is taken out. The 
tails from here are concentrated on the planillo 
(Fig. 7), which is a platform of masonry 5ft. to 
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7 ft. wide, sloping at 1 in 10 to a trough which 
supplies a small stream of slowly running water. 
The workman sits on a strip of board put across the 
water, and with a horn spoon, containing about 
half a pint, throws the water over the pile of tails on 
the slope beginning at one corner, and going across 
the planillo and back. When this has been 
done several times, the sand for about 3 ft. 
from the trough is thrown away. The heavy par- 
ticles are thrown up on the pile, and the operation 
recommenced, and when the supply of tails is ex- 
hausted others are added. The result of the wash- 
ings is a small heap of black sulphurets, called 
polvillo. These are further concentrated in a 


wooden bowl, called a boliche, Fig. 8, 2 ft. in dia- 
Fvg.8. 








meter and 16 in. deep, by mixing them with water, 
and tapping the vessel while they settle. The water 
is soaked off with rags, and the sand is scraped off 
and thrown away. Below it comes a layer of poor 
sulphurets which are roasted, and below them the 


polvillo which is sent to Europe with the high grade 
ores for treatment. 

4, Treatment of the Amalyam.—The liquid amal- 
gam is carefully removed from the bottom of the 
settler and the mercury traps, and placed in a large 
trough. Quicksilver, to the extent of 10 to 15 per 
cent. of the quantity used in the arrastra, is added to 
the amalgam to clean it, and it is worked under 
water until the surface becomes permanently bright. 
The amalgam is then dried and weighed, and put 
in a conical canvas bag to drip, and after several 
hours is ready for retorting. The strained amalgam 
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is charged into quicksilver flasks, from which the 
bottom has been removed. Into these flasks, others, 
open at both ends, are fitted so that the lower parts 
are beneath the surface of the water, in a tank placed 
under thefurnace. The two flasks are luted so that 
the quicksilver has no outlet except into the water 
where it condenses. From 65 lb. to 75 Ib. of 
amalgam are rammed into each flask, and as soon as 
three or four are ready they are taken to the fur- 
nace, Figs. 9 and 10. 
place by four strips of iron set in the mouth of the 
flask, and the space between the upper and lower 
flasks is covered with a perforated iron plate. 

When all the mercury has been driven off the 
retort silver is refined in a small reverberatory fur- 


The amalgam is kept in | 


tionately much less, and sometimes even less in 
amount. The loss in silver varies from 20 to 25 
per cent. of the assay value of the ore. When 
ores contain much blende or galena the loss 
easily reaches 25 to 30 per cent., and if in addition 
there is any amount of antimonial or arsenical sul- 
phides it will reach as high as 40 per cent. The 
cost of the process will, of necessity, vary in dif- 
ferent localities, but the mean cost per ton for re- 
ducing these ores has been given by Phillips* at 
25 dols. M. Rult+ gives the cost for a much more 
recent period at grinding .570 dols. ; working in 
arrastras, 3.112 dols. ; patio working, 3.38 dols. ; 
settling and distilling, .565 dol.; general ex- 
penses, 1.371 dols ; total, 8.998 dols. This takes 
no account of the mercury lost, which may be 
estimated at 7 dols. Mr. Chismt gives the cost of 
working a 60 dol. ore in 10-ton tortas as 27.58 dols. 
The cost of working tortas of this size is much 
greater than if the pile were twice as large. 

Below there is given a graphic scheme of the 
patio process. 

The Cazo Process. —There seems tobe no doubt that 
the patio process was in use in South America till 
about the commencement of this century. It was 
still used there to a limited extent until the year 
1830, at which time it seems to have been generally 
given up, probably on account of the large quantity 
of sulphurous ores which began to be found. It was 
| replaced in part by the cazo or cauldron method, 
which is still in use there and in some parts of 
Mexico, and partly by a new process in which the 
copper bottom was replaced by an iron one, and 
| finally by still another process, which, while it imi- 
| tated the pan amalgamation methods so far as the 
| machinery is concerned, added the chemicals which 
| were supposed to form in the patio already pre- 
| pared. We shall briefly describe all these processes. 

The cazo process was invented in Chili in the year 

1609 by a priest, Albaro Alonzo Barba. The ores to 
| which it is applied are the rich surface ores— 
chlorides, bromides, and iodides—and it yields 
nearly the whole of the silver that is inthem. The 
loss in mercury is from two to two and a half times 
the total quantity of silver. The operation lasted 
not much over two hours, and gave tails which did 
not contain more than 3 dols. to 4 dols. per ton, 
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nace, which receives a charge of 660 lb. of the crude 
bullion. This charge is refined for four hours, a little 
litharge and lead being added to remove the im- 
purities, which are generally sulphur, arsenic, lead, 
iron, and sometimes zinc. Borax and carbonate of 
soda are used as a flux. The loss is 7 per cent. of 
the crude bullion, and consists mostly of quicksilver. 

The loss of mercury in retorting varies from 
4 1b. to13lb. per ton. The total loss of mercury 
in Mexico has been for many years calculated on the 
supposition that it requires a loss of a unit of mer- 
cury for every unit of silver obtained. Anything 
beyond this is attributed to carelessness in the work- 
men ortomechanical losses during the operation. The 
loss for sulphuretted ores of from 60dols. to 100 dols. 


greater as the ore is richer. With ores containing 





large amounts of native silver the loss is propor- 


will be not less than 9 Ib. to 11 Ib., the loss being | 
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Boliche. 
- y A 
Amalgam Polvillo Colas Tailings 
(Retorted). (Exported and reworked), (Roasted and reworked). (Waste). 


but it was only applicable to ores which contain 

80 dols. and upwards per ton free from sulphur. 
| The process was formerly used in connection with 
| the patio. The ores are first ground and stamped 
| in the arrastra. This is done as a preliminary to a 
| concentration. From the arrastra the pulp is 

carried to the planillo, where it is concentrated to 
| such an extent that the concentrates do not repre- 
| sent more than 2 or 3 per cent. of the original ore. 
| These concentrates are treated in the cazo, while the 
| tails, if rich enough, were formerly treated on the 
| patio. There are two processes known under the 
| name of cazo, distinguished from each other by the 
| size of the vessel, and the mechanical means of doing 


* Phillips’s Gold and Silver, 1867, page 357. 

| + Engineering and Mining Journal, vol. xxxiii., p. 105. 
t Transactions of American Institute of Mining Engi- 
| neers, vol, ii. 
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the work. The cazo is the smaller vessel; the | 
larger one is called a fondon. The process itself is | 
very simple and rapid. It consists in boiling the 
concentrates, keeping them constantly agitated with 
salt and sulphate of copper, to which mercury is 
added, and then treating the amalgram. 
The cazo was originally a round vessel entirely 
of copper erected over a firegrate. The ore, di- | 
luted with water to a thin pulp, was introduced | 
and raised to boiling point, and then salt, amount- | 
ing to from 5 to 15 per cent. of the weight of | 
the ore added. The workman then rubbed the | 
bottom of the cazo with a piece of wood attached to 
a long pole to keep the copper surface perfectly 
free. When the salt is dissolved the first addition 
of mercury is made, followed by successive quan- | 
tities until the assays show an amalgam containing | 
two parts of mercury to one of silver. At the end 
of six hours the operation is complete. The muddy 
material is run off into outside receptacles, and what 
remains in the cazo is dipped out and treated in 
bateas with an amount of mercury equal to that 
which has been already used. | 
The fondon is a much larger vessel than the | 
cazo. It has a bottom of cast copper, and sides of | 
wooden staves, and has a central rotating shaft pro- | 
vided with arms which constantly drag two copper 
mullers, weighing 310 lb. each, over the bottom. It 
is charged with 1150 lb. to 1300 lb. of rich ore, and 
65 1b. to 90 lb. of unwashed ore with sufficient | 
water to form a thin mud. At theend of two} 
hours 114 Ib. of salt are added, and mercury to the | 
extent of half the weight of silver in the ore. The | 
amalgamation commences at once, and at the end of 
an hour the same quantity of mercury is added, and ? : 
so on until the amalgam shows an excess of mercury, , ores almost always contain sulphides which are not | 1200 1b. of ore in the fondon may be estimated at 
which will generally be in aboutsix hours. Asthe | acted on by this method. The tails vary from | 4.665 dols., including wages, fuel, chemicals, mer- 
reactions are not performed at the expense of the | 25 dols. to 40 dols. a ton, and the patio or some | cury, and power. If to this the expenses of dress- 
mercury, there is no occasion for any loss of it, | other process needs to be used in conjunction with | ingand concentration on the planillo be added, the 
although generally about 2 per cent. is wasted. The the fondon. The total cost of working a charge of | total cost per ton, calculated in grammes of fine 
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silver amounts to 308.554 grammes (.6791b.) Another 
computation puts the cost at 393.50 grammes 
(.8641b.) The treatment of these ores gives 400 
grammes in the cazo, which pays the cost, the 
profit being in the treatment of the tails. 

When the ores to which this process was applic- 
able—the bromides, chlorides, and iodides—were 
exhausted, another method, now used in the neigh- 
bourhood of Copiapa, was tried. In this the pulp 
was ground with mullers in tanks with cast-iron 

















1 iil) bottoms, together with mercury, until it was amal- 
| | gamated. The cost for ores yielding 80 dols. to 
, the ton was 10 dols. per ton, including the loss in 











mercury. So long as the ores were rich and pure this 
method succeeded, but as they grew poorer the tails 
grew richer, and other plans had to be tried. Barrel 
amalgamation was attempted and failed, as did also 
the attempt to chlorinise the ores and dissolve out 
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the chloride of silver, as the ammonia cost too much. 
Recourse was then had to theabandonedcazo method, 
which, with a number of modifications, proved 
successful. It is a simple process, applicable to all 
ores of silver except argentiferous sulphides of 
copper, galena, or blende, and to ores which contain 
more than 1 per cent. of free arsenic, which causes 
great losses in the mercury. The inventor is not 
known, but it has been in constant use about 
Copiapa since 1862. The rich ores, including the 
sulphides, are treated in copper tanks with sulphate 
of copper, salt, and mercury ; the solutions are all 
made beforehand, 5 per cent. of the weight of the 
mineral being added in salt. The sulphate of 
copper solution is made up to 20deg. B., and 
to it salt is added until no more will dissolve. 
The sulphate of copper is thus transferred into 
chloride of copper, and the salt into sulphate of 
soda. When the liquor is saturated, it is decanted 
into large wooden tanks, and old copper sheathing 
is put into it. It is then heated to ebullition by a 
current of steam at a pressure of three atmospheres, 
the copper is attacked, and a sub-chloride formed. 
The operation is complete when, if 50 c.c. of the 
liquor be put in a litre of water, the oxychloride 
precipitates as a white powder, leaving the liquor 
colourless. 

The ore is ground under rollers weighing 4 tons 
each, and is carried by water to slime pits to settle, 
and after the water has been run off the pulp is 
charged into barrels, similar to the Freiburg 
amalgamation barrels, holding from 1 to 4 tons. 
To the 4 tons of ore enough of the salt solution is 
added to form a thick mud. The quantity of 
magistral to be added depends on the kind of 
gangue, more being required for carbonate of lime 
than for clay or oxide of iron, as the former decom- 
poses the sub-chloride. For an ore of about 80 dols. 
to the ton and a variable gangue, 28 to 30 litres of 
magistral are added. The barrels are turned for 
half an hour to make the mud uniform, and 
mercury, amounting to from twenty to twenty- 
five times the amount of silver, is introduced. 
If there is a large amount of chloride or bromide 
of silver in the ore, 25 per cent. of the weight 
of silver is added in lead previously amalga- 
mated with mercury. The barrels are then 
turned at the rate of four to five revolutions a 
minute for six hours, when the operation is com- 
plete. The amalgam recovered is not pure ; it con- 
tains oxide of copper and sulphides of copper. 
These are removed by grinding with fresh mercury 
and water, and finally with carbonate of ammonia. 
The amalgam is distilled and afterwards refined 
in a reverberatory furnace. By this process the 
tails do not contain more than 6 dols. to 8 dols. 
to the ton, and ores from 10 dols. upwards are 
worked. To treat 8 tons of ore in twenty-four 
hours requires an area of 5400 square feet for the 
ores, and one of 11,000 square feet for drying the 
pulp ; two grinding mills needing about 6 horse- 
power ; two settling tanks and two amalgamation 
barrels, requiring about 8 horse-power; a vat to 
collect the water for washing the barrels to re- 
cover the floured mercury ; one trough for washing 
the amalgam ; one distilling furnace ; one reverbe- 
ratory furnace ; a tank for the preparation of the 
magistral with a 3 horse-power boiler attached ; 
two vats for dissolving the sulphate copper; a 
vat with hydraulic cement to make the salt solu- 
tion, with a boiler; a syphon for clarifying the 
liquors, which must all be treated with lime to pre- 
cipitate the copper contained in them ; these con- 
stitute the machinery and apparatus of the works. 
The cost of treating a ton of ore, not including 
interest nor sinking fund, would be 6.87 dols. per 
ton. The whole operation is very simple—quicker, 
and with less loss than’ the barrels, more certain 
in its reactions than the patio, and applicable to 
almost all the ores found in Chili. It is even 
cheaper, under some circumstances, than lead 
fusion. 








THE SMITHFIELD CLUB SHOW. 

For some years past we have had occasion to 
comment upon the annually declining interest of the 
Smithfield Club Show from an engineer’s point of 
view, and the show held during the present week at 
the Agricultural Hall is in this respect no improve- 
ment upon its predecessors, The engines and imple- 
ments of the various firms whose stands encircle 
the Hall and occupy the galleries, show, it is true, 
no falling off either in character of workmanship or 
of design, but on the other hand they afford no 








evidence of material progress or indications of any 
new departure likely to make its mark on the 
agricultural engineering of the future. Under these 
circumstances we shall deal with the present Show 
very briefly, as it would be but a waste of space, 
and a tax on the patience of our readers to re- 
describe or comment upon exhibits which are 
already well known, and which have been fully 
criticised on former occasions. 

In traction engines the only novelty of detail is 
an arrangement of steering gear and fore-carriage 
designed by Messrs. Aveling and Porter, of Roches- 
ter, who show it applied to one of the engines they 
exhibit. This arrangement is shown by our 
engravings on page 573, from which it will be seen 
thut the usual steering chains are dispensed with, 
there being employed in their place two rods which 
connect the fore-axle to levers keyed on the steer- 
ing shaft, this shaft being operated by a worm and 
wormwheel as usual. The arrangement gives a 
much more effective control than the ordinary 
chains, and Messrs, Aveling and Porter speak 
highly of its efficiency on the road. The axle arms 
for the fore-wheels are held bya pair of dished 
steel plates, which unite at their outer ends, where 
they are encircled by hoops, and which have rivetted 
to them the attachments for the centre bearing pin 
and the steering rods. 

Messrs. Davey, Paxman, and Co., of Colchester, 
contribute one of the few real novelties to the 
Show in the form of a promising type of vertical 
boiler which we hope shortly to illustrate. In this 
boiler the firebox communicates byacurved neck with 
a chamber of triangular shape in plan situated on one 
side of the boiler, and from this chamber the gases 
pass through groups of horizontal curved tubes to a 
similar chamber on the opposite side of the boiler, 
this latter chamber being in communication with 
the chimney. As will be seen when we publish our 
engravings, the boiler is readily accessible in all 
parts, it is compact, and the heating surfaces are 
favourably disposed for securing efticiency. The 
same firm also show a sample of part of a flue for a 
Lancashire or Cornish boiler, this sample showing 
a mode of making the circumferential seams which 
Messrs. Davey, Paxman, and Co. are using in place 
of the Adamson ring. According to this plan, 
which we shall also illustrate shortly, each ring of 
the flue has its longitudinal joint welded and is then 
bell-mouthed at each end, the bell-mouthed end 
of one ring fitting into the bell-mouth of the next 
so as to form a lap joint. The bell-mouthing of 
the rings of course adds very materially to the stiff- 
ness of the flue, while the rivets of the circum- 
ferential seams are well protected from the action of 
the fire. The bell-mouthing is also sufficient to 
give some longitudinal elasticity. 

In dealing with recent agricultural shows we 
have had to notice several arrangements of chimney 
lifters for portable engines, and the present Smith- 
field Show adds another device to the number, the 
designers and patentees of the new arrangement 
being Messrs. J. T. Marshall and Co., Limited, of 
Nottingham. This firm turns to account the shafts 
by which the horse is attached to the engine, and 
employs them as a lever for the purpose of raising 
the chimney. The illustration on page 573 shows 
the arrangement’as applied to the engine now at the 
Agricultural Hall. From this view it will be 
seen that the chimney has a lever or horn fixed to 
its front, side, and the shafts having been raised to 
a suitable angle, are connected to this lever by a 
connecting-rod or link which also forms one of the 
firing tools. The shafts being then pulled down- 
wards, the chimney is raised to an angle of about 
45 deg. in which it is retained by a link attached to 
it, until a second lift is taken to bring the chimney 
into a vertical position. As will be seen from our 
engraving, the connecting-rod hitches on to a pin on 
the shafts about 15 in. from the splinter bar, and it 
is provided with two holes to allow of the lift being 
done in two operations. The whole arrangement is 
exceedingly simple, and it answers its purpose well. 

Some of our readers will remember that Messrs. 
Garrett and Sons, of Leiston, last year exhibited an 
engine fitted with a new form of spark arrester, to 
which we alluded briefly at the time. This arrester 
they again exhibit, and on page 573 we give a 
section of it which will explain its construction. 
From this view it will be seen that the arrester is 
formed with an open bottom, and is applied just 
above the joint between the chimney proper and 
its base fixed on the smokebox. On raising one 
side of the spark arrester by opening this joint, 
ready access to the interior is obtained through the 





open bottom, and any deposits which may have 
accumulated will, during the process of cleaning, 
fall into the smokebox instead of outside as with 
most arrangements of arresters. It will be further 
noticed that the opening and closing of the spark 
arrester, and consequently the lowering or raising 
of the funnel, is effected by a simple counterbalanced 
lever connected with the funnel joints. This 
arrangement is especially convenient when straw is 
used as fuel. The same lifting gear is also shown 
by Messrs. Garrett applied to one of their portables 
with an ordinary chimney. Messrs. Garrett and 
Sons’ compound engine to which the spark arrester 
above described is attached, is counterbalanced by 
discs employed to drive the slide eccentrics, this 
arrangement of counterbalances, applied when they 
are wanted, further increasing the smoothness of 
running of this class of engine. 

When to the above brief notes on novelties, we 
add that Messrs. Marshall, Sons, and Co., of Gains- 
borough, show one of their well proportioned 
‘* underneath” compounds fitted with a neat and 
readily accessible arrangement of feed-water heater; 
that Messrs. Hornsby and Sons, Limited, of Gran- 
tham, exhibit an engine of the same type fitted with 
a jet condenser and air-pump—worked by a pro- 
longation of the high-pressure piston rod—of very 
simple design ; that Messrs. Robey and Co., of 
Lincoln, for the first time send to the Smithtield 
Show one of their horizontal engines fitted with 
Proell’s expansion gear of the type illustrated by 
us on page 263 ante; that Messrs. Ruston, 
Proctor, and Co., of Lincoln, exhibit a new pattern 
of vertical in which the upper part of the standard 
containing the bored crosshead guides is cast in 
one with the cylinder, and is bolted to the top of 
the lower half; and that Messrs. Eddington and 
Steevenson, of Chelmsford, show a portable with 
removable lagging—the wooden and felt lagging of 
the boiler being attached to the sheathing plates so 
as to be removed with them—we think we have 
exhausted even the novelties of detail in engine 
construction which are to be found in the Agricul- 
tural Hall. Of course the exhibitors include many 
firms whom we have not even mentioned in the 
foregoing notes, and in fact all the leading makers 
are well represented by engines of their respective 
makes. To enumerate their names, however, 
would merely be to give an uninteresting list, while 
of their exhibits there is nothing to say which has 
not been already said on former occasions, 

With one exception the Show appears to be ab- 
solutely barren of novelties among the miscella- 
neous exhibits. This exception is certainly an im- 
portant one, and affords some material for extending 
our necessarily brief notice. For the first time 
ensilage is well represented at the Agricultural Hall, 
(although last year some exhibits of this class were 
made) by a number of samples collected from 
different parts of the country. This has been the 
work of the Ensilage Society, an association which 
has lately been organised by the energy of its 
founder, Mr. Kains-Jackson, whose name is so well 
known as an authority on the subject of ensilage. 
Under the presidency of Lord Walsingham, the 
Society possesses a numerous and influential Council, 
the Viscount de Chezelles, whose experience in the 
construction and use of silos is probably larger than 
that of any other agriculturist, is honorary Vice- 
President, and corresponding member for France, 
and Mr. H. T. J. Maas is the corresponding member 
of Council for Holland ; the oftices of the Society 
are at present at 28, Museum-street, Bloomsbury. 
It is only a few years ago that public attention was 
called to the problem of preserving green forage, 
and at the Royal Agricultural Society’s Show held 
in Shrewsbury last year, silos and samples of 
ensilage formed for the first time a prominent 
feature. In 1882 there were only six silos in 
operation in this country; in 1884 this number 
had increased to 600, and at the present time 
at least 1200 silos are used in various parts of the 
United Kingdom, with the most satisfactory results. 
In response to the applications of the Society, a 
large number of samples of ensilage were received 
for exhibition. They were all forwarded, accord- 
ing to instructions, in boxes 18 in. long and 9 in. 
square, and these boxes being sawn in half, showed 
the quality of their contents. One-half of each 
box was sent to the Agricultural Hall, and the other 
half was retained at the Society’s offices, so that a 
duplicate exhibition is on view. In all 251 speci- 
mens were received by the Society ; these were 
arranged under nine classes, the first being defined 
as Special; different prizes were awarded for the 
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best samples in each. The special class comprises 
ensilage from meadow grass, unchaffed, and had 
38 entries ; the first-class, meadow grass, chaffed or 
unchaffed, and had 79 entries; the second-class, 
clover, 13 entries ; the third-class, rye grass, chaffed 
and unchaffed, 6 entries; the fourth-class, tri- 
folium, 15 entries; the fifth, grain crops, 17 
entries; the sixth, maize, 9 entries ; the seventh, 
tares, 22 entries; and the eighth, any other 
substance suitable for forage, 52 entries. Twenty- 
one prizes have in all been awarded for these 
various samples, besides a special prize determined 
on chemical analysis by Dr. Voelcker, these prizes 
being offered by various gentlemen interested in 
the question of ensilage. There is no doubt that 
the Society, which has been founded by Mr. Kains- 
Jackson, has already rendered great services, and is 
destined to be still more useful in the development 
of this all-important question. 

Before concluding this article we may refer briefly 
to two or three other exhibits which we propose to 
describe in greater detail at a future time. There is 
a thrashing machine shown by Messrs. Marshall, 
Sons, and Co., of Gainsborough, in which the 
arrangement of the shakers is simplified, and the 
number of wearing parts reduced. Only one 
crank is used to give motion to both dressing shoes 
and shakers ; the latter are suspended wholly on 
springs, and the connections for driving them have 
a very small movement, thus reducing the work of 
lubrication, adjustment, &c. Messrs. W. N. 
Nicholson and Son, of Trent Iron Works, Newark- 
on-Trent, show a very fine example of a large 
power bone mill, in which all grades of work can 
be done, by the combination of auxiliary crushing 
rolls and a concave ; of this machine we shall pub- 
lish drawings in a week or two. Finally, Messrs. 
Smith and Grace, of Thrapstone, and 10, Walbrook, 
E.C., exhibit their new pulleys, in which the hole 
in the boss is bored slightly taper and screwed. In 
order to secure the pulley on the shaft a screwed 
bush is passed around it, and screwed into the 
threaded hole in the boss. By using bushes of dif- 
ferent thicknesses the same pulley can be mounted 
on shafts of varying diameters, and in this way the 
number of spare pulleys can be reduced, and the 
ease of fixing greatly increased. The bush is made 
in four segments, and when closed is cylindrical ; 
they can‘ be freely opened to pass them over the 
shaft before they are screwed into the pulley boss. 
The segments are held together by a strip of 
emery cloth or other suitable material cemented 
to the inner side. The arrangement, which is very 
simple, is certainly extremely ingenious. 





MISCELLANEA. 
THE North-Eastern Railway ————. will abandon 
of the Tynemouth extension of the Blyth and Tyne 
ilway. 


The engines of the troopship Malabar broke down on 
the last voyage while between Malta and Gibraltar. The 
engines have been giving trouble previously. 

The boiler of the steam tug Dora Emery exploded last 
week in East River, New York, blowing the tug toatoms, 
and killing all the hands on board, six in number. 


Two trains on the cable railway across East River 
Bridge, New York, came into collision last week. Six 
passengers were severely hurt, and others less seriously. 
A defective ‘‘ grip” caused the accident. 


_ The Corporation of London will apply for a Bill autho- 
rising them to convert the London Central Fish Market 
_ , general market, when it will be considerably en- 
arged, 


The Metropolitan Board of Works have determined to 
apply to Parliament for powers to regulate the stacking 
of large quantities of wood with a view to diminution of 
risks from fire. 


The first of the four 43-ton guns of the Edinburgh 
arrived at Portsmouth last week from Woolwich. The 
weapon will be placed on board, and tested shortly by the 
officers of the Excellent. 


Admiral Graham on Saturday assumed the duties of 
Controller of the Navy, vice Admiral Brandreth, who 
succeeded Admiral Luard as Governor of Greenwich 
Hospital. Admiral Graham has appointed Mr. Spratt, 
of the Admiralty, to be his private secretary. 


The Howe, barbette ship, steamed out of Portsmouth 
harbour on Tuesday for a trial of her machinery. Owing, 
however, to the casing of her high-pressure cylinder 
proving defective, the trial was postponed until a new one 
can be provided. 

The steam cruiser Chicago, which will be the largest 
vessel in the American navy, was launched last week at 
Roach’s yard, Chester, near Philadelphia. She is 362 ft. 
long, and of 4536 tons displacement, and will make 17 
knots, She is to have an armament of heavy guns. 


It has been resolved by the Metropolitan Board of 





Works that the sum to be paid to the Commissioners of 
Sewers of the City of London in respect of contributions 
to improvements in the City during the year 1885 shall be 
limited to 30,000/. 


The Russian Government has assigned the sum of 
255,500 roubles to be expended during the year 1886 in 
new geodetical surveys in ferghana, the territories border- 
ing on China, the Usuri district, the Transcaspian pro- 
vince, and Finland. 


Captain Markham and the torpedo school of the Vernon 
will make a series of experiments at Portsmouth with 
Ericsson’s submarine gun. Theexperiments will begin on 
the arrival of Lieut. Gladstone, who has studied the in- 
vention in the United States. 


Messrs. William Levett and Co., Limited, cement 
manufacturers, of 81, Gracechurch-street, London, E.C., 
have secured an order from a Sydney firm for the supply 
of 120,000 casks of Portland cement. We understand the 
cement is principally for Government colonial contracts. 


The meetings of the Royal Commission on Depression in 
Trade which were to have been held to-day and on Thurs- 
day, have been postponed until the 16th inst., when more 
of the members of the Commission will able to be present. 
Evidence will then be given by Sir I. Lowthian Bell, as an 
authority upon the iron and steel industries. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 
29, amounted, on 15,229} miles, to 1,093,499/., and for the 
corresponding period of 1884, on 14,993 miles, to 1,144,900/., 
an increase of 236}, or 1.5 per cent., and a decrease of 
51,401/., or 4.4 per cent. 


The pumping engines and accumulator which have 
hitherto worked the lifts and cranes in the military stores, 
and in the White Tower, are about to be removed, as it 
has been decided by the War Office to work them for the 
future from the mains of the London Hydraulic Power 
Company, and by which it is anticipated that a consider- 
able economy in the cost of working will be effected. 


The 43-ton rifled muzzle-loading gun just placed on the 
Horse Sand Fort, one of the forts at Spithead, was fired 
for the first time last week experimentally, in the pre- 
sence of a number of War Office officials, me embarked 
from the Victoria pier in the Royal Artillery steam vessel 
Falcon. <A target was anchored 3000 yards from the fort, 
and at this several rounds were fired with most satisfac- 
tory results, The projectile used in this gun weighs about 
800 


The India-Rubber, Gutta-Percha, and Telegraph Works 
Company a ig a received from their engineer 
in-charge, Mr. M. H. Gray, a telegram, dated the 29th 
ult., announcing the completion of telegraphic communi- 
cation between the Cape Verd Islands and Bolama and 
Bissao (belonging to Portugal), and Dakar and Conakry 
(belonging to France), all on the West Coast of Africa. 
These places are thus doubly connected with Europe, vid 
Cadiz and vid Lisbon. 


The Times states that the armour-plated coastguard 
ship Repulse, which it was proposed to sell out of the 
service, it being practically impossible to repair her, is to 
be retained for the present. The question of her disposal 
is to be considered with the ships for sale next year. In 
the mean time the authorities at Portsmouth have been in- 
structed to transfer her to the third class of the Reserve, 
the Lord Warden, whose condition is even worse, being 
transferred to the fourth division. 


The Field states that Messrs. Laird Brothers, of Birken- 
head, have received instructions to build a very fine steel 
auxiliary steam yacht for Mr. Platt. The new vessel will 
be schooner-rigged, with yards on foremast. The ma- 
chinery will be on the triple-expansion principle, and the 
propeller a Bevis patent. With lead ballast it is expected 
the new vessel will be a first-class sailing or steam yacht 
as required. She has been designed by Mr. St. Clare 
Byrne. 


A recent writer has calculated that the engines of a 
first-class Atlantic steamer contain 6000 parts, with 2270 
boiler tubes, 4456 condenser tubes, 64,888 rivets, 10,407 
nuts, 3000 studs, 7868 bolts, 1582 boiler stays, 1356 furnace 
bars, and 1144 pins. In addition to these there are 100 
moving parts, 271 steam pipes, 147 valves, 37 levers, 24 
furnaces, and 172 pieces belonging to the pumping out 
arrangements, The number of auxiliary engines would be 
about 23. 


The American Pestmaster-General’s report shows a de- 
ficiency of 8,381,571 dols. in the income available. This 
is partly caused by the decrease of the inland postal rate 
from three to two cents, while the weight of a letter is in- 
creased from half an ounce to one ounce. The Post Office 
in 1883, before these changes, had a surplus of 1,033,233 
dols. ; while in 1884 the deficiency was 5,246,951 dols., the 
new rates belonging in effect to part of that year. The 
American postal receipts in the fiscal year 1885 were 
42,560,843 dols., and the expenses 50,942,415 dols, 


The secretary of the United States Treasury estimates 
the expenses of the next fiscal year at 339,589,552 dols., 
against 288,762,842 dols. voted for the current year. The 
secretary asks 25,000,000 dols. for the army, 31,000,000 
dols. for the navy, 76,000,000 dols. for pensions, 22,000,000 
dols. for the civil list, 1,600,000 dols. for the diplomatic 
service, 6,000,000 dols. for the Indians, 27,000,000 dols. for 
public works, and 7,000,000 dols. for the postal deficit. 
This estimate requires increased grants of 1,000,000 dols. 
for the army, of 10,000,000 dols. for the navy, of 
19,000,000 dols. for public works, and of 15,000,000 dols. 
for pensions, 


Messrs. John and Henry Gwynne, of Hammersmith 
Iron Works, are now shipping a complete installation of 





their ‘‘ Invincible’ pumping machinery for the Russian 
Government. This machinery is to be put down toempty 
the new Government graving dock at Sebastopol. The 
plant consists of two main pumping engines, jointly able 
to raise 100 to 120 tons of water per minute 45 ft. high; 
one auxiliary engine, to raise 10 tons per minute 48 ft. 
high ; four auxiliary engines, for drainage and boiler feed- 
ing purposes ; also five boilers of locomotive type. The 
main steam pipes are of wrought iron, lap-welded with 
welded flanges; the smaller steam and feed pipes are of 
copper. 


The Anglo-American Electric Light Corporation, who 
for some years past had been lighting the line of thorough- 
fare extending from King-street, Cheapside, to Blackfriars- 
bridge, have made proposals to the City Commissioners 
of Sewers for continuing such lighting and extending the 
area. It appears that if the lighting is to be longer main- 
tained the cables must be renewed and installed in a more 
permanent and reliable manner than at present, which 
the company were not prepared to undertake, except 
under conditions protective of their interests. The latest 
proposal of the company they (the Commissioners) regard 
with some favour, but there were various matters of detail 
requiring further consideration. 


A meeting of the Association of Municipal and Sanitary 
Engineers and Surveyors will be held at Gateshead next 
Saturday, commencing at 10.30 a.m., in the Town Hall. 
After the routine business the members will visit: 1. The 
North-Eastern Company’s railway erecting shops. 2. 
Messrs. Hawks, Crawshay, and Co.’s works. 3. The 
Saltwell Park. The Gateshead quay and swing bridge 
over the River Tyne. On returning to the Town Hall the 
following papers will be read and discussed: ‘‘ Iron Cy- 
linder Foundations,” by Jas. Bower, C.E., borough sur- 
veyor, Gateshead; ‘‘ Disconnected Slop Stone Pipes, 
with Suggestions of Improved Method,” by Cosmo C, 
Hooley, A.M.I.C.E., surveyor to the Barton-upon- 
Irwell Union. Mr. Thomas Cole, of 6, Westminster 
Chambers, S.W., is the secretary. 


The following figures refer to the imports and exports 
of coal to and from the London district ; 














Imports. 
By Sea. By Railway and Canal. 
_ Ships.) Tons. | ~ Tons. Cwt. 
Imported from Imported from 
Jan. 1 to Nov. | | Jan. 1to Nov. 30, 
30, 1885 - 5206 4,079,188 | 1885 .. §,408,467 8 


Ditto, Jan. 1 to Ditto from Jan. 1 
Nov. 30, 1884 | 4872 | 3,797,802 | to Nov. 30, 1884 6,202,607 2 
Increase in pre- 
sent year -- 205,860 6 


Increase in pre- 


sent year 334 | 281,386 





Exports. 
Tons. 
Total export of coal from Jan. 1 to Nov. 30, 1885 2,726,850 
Ditto from Jan. 1 to November 30, 1884 .. ba 2,671,914 


Increase in the present year .. 54,936 


The Revue Générale des Chemins de Fer publishes a 
statement of the length of railways open for traffic in 
Europe on December 31, 1884, and of the mileage open at 
the same date in 1883. Germany has 36,737 kilometres 
as against 35,908 kilometres in December, 1883 ; increase 
during the year, 829 kilometres, or 2.31 per cent. France 
has 31,216 kilometres, against 29,714 kilometres, an in- 
crease of 1502 kilometres, or 5.05 per cent. ; Great Britain 
and Ireland, 30,514 kilometres, against 30,179 kilometres, 
increase 335 kilometres, or 1.11 per cent. ; Russia and 
Finland, 25,391 kilometres, against 24,888 kilometres, in- 
crease 503 kilometres, or 2.02 per cent. ; Austria, 22,106 
kilometres, against 20,857 kilometres, increase 1249 kilo- 
metres, or 5.99 per ceut. ; Italy, 9925 kilometres, against 
9455 kilometres, increase 470 kilometres, or 4.97 per cent. ; 
Spain, 8663 kilometres, against 8251 kilometres, increase 
412 kilometres, or 4.99 per cent. ; Sweden and Norway, 
8162 kilometres, against 7960 kilometres, increase 202 
kilometres, or 2.54 per cent. ; Belgium, 4319 kilometres, 
against 4273 kilometres, increase 46 kilometres, or 1.08 per 
cent. ; Switzerland, 2761 kilometres, against 2750 kilo- 
metres, increase 11 kilometres, or 0.40 per cent. ; Holland 
and Luxemburg, 2654 kilometres, against 2521 kilometres, 
increase 133 kilometres, or 5.28 per cent.; Denmark, 
1944 kilometres, against 1813 kilometres, increase 131 
kilometres, or 7.23 per cent.; Roumania, 1602 kilo- 
metres, against 1520 kilometres, increase 82 kilometres, or 
5.39 per cent.; Portugal, 1527 kilometres, against 1494 
kilometres, increase 33 kilometres, or 2.21 per cent. 
Turkey, Bulgaria, and Roumelia do not show an increase 
in the mileage of their railways during 1884, which had a 
length of 1394 kilometres in December, 1883; nor do the 
railways of Servia, with 244 kilometres. Greece increased 
her railways from 22 kilometres in 1883 to 175 kilometres 
in 1884. The total length of European railways on De- 
cember 31, 1884, was 189,334 kilometres, compared with 
182,999 kilometres on December 31, 1883. The aggregate 
increase was 6335 kilometres, or 3.46 per cent. 








PanaMa Rattway.—The Panama Railway Company has 
been laying many miles of extra track of late for switches 
and branch lines, and contemplates the construction of 
an additional line across the Isthmus. Three passenger 
trains are now run daily, and an increased number of 
freight trains. A large amount of new rolling stock has 
lately been added. One cause of the increase in traffic is 
the transportation of men and materials for the Panama 
Canal Company. 
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MESSRS. GEORGE RUSSELL 


CRANE 
AND CO., 


DERRICK 


SHEAR-LECGS are now frequently used by marine | under the range of the jib ready to be lifted on board; 


engineers for the purpose of placing boilers, engines, 
and other heavy machinery on board large steamers, but 
inasmuch as their motions are restricted to two, their 
usefulness is also limited. The motions referred to 
are hoisting or lowering, and travelling outwards or 


inwards in a straight line at right angles to the wharf | 


on which the shear-legs are erected. When a boiler 
or piece of machinery is to be shipped it must be 
brought under the lifting-block ; it is then raised and 
projected outwards until it hangs directly over the 
vessel, which is itself then moved forwards or aft, so 
that the object that is being dealt with, may be lowered 
into its exact position. It will thus be seen that shear- 
legs of themselves only cover a line, though by moving 
the vessel they can be made to cover an area. 

Cranes having a fixed radius of jib are sometimes 
used for similar purposes, and such cranes have a slight 
advantage over shear-legs, as the boilers and pieces of 
machinery may be deposited upon the quay or wharf 





but in this case also a line only is covered—the only 
difference being that it is circular instead of straight, 


| and the vessel must be moved forwards or aft when 


the loads are being lowered to their respective places, 


| just in the same way as when shear-legs are being used. 


A crane such as we illustrate above is free from 


these defects. The jib rises and falls by power, and | 


thus secures the covering of a large area. Boilers or 
other loads may be stored all round the wharf, and, by 
adjusting the jib radius, may be placed exactly in 
position on board the vessel, which remains moored, 
or may-even be aground. In our issue of September 
22, 1882, we illustrated and described a 30-ton crane of 
this class which was made and erected by Messrs. George 
Russell and Co., of Motherwell, for the Renfrew Town 
Councilat their harbour. This crane has since then been 
kept constantly at work with the most satisfactory 
results, 

The crane now illustrated was also constructed by 


ENGINEERS, 


AT PORT-GLASGOW. 


MOTHERWELL, 


| LSTEWMEFZ ai 


Messrs. George Russell and Co., and has been placed on 
the wharf in the works of Messrs, D. J. Dunlop and Co., 
engineers and shipbuilders, Port-Glasgow. Its working 
load is 60 tons, lifted at a radius of 35 ft. The 
foundation consists of three concrete blocks—one at 
the centre and one for the loading of each diagonal 
stay. These blocks rise to a height of 14 ft., so that 
cart or railway traffic may pass under the horizontal 
| stays; and this arrangement also enablesthe body of the 
crane to clear the gunwales of vessels at high water, be- 
| sides giving the additional advantage of a higher lift in 
| shipping heavy masts. The jib is 60 ft. long, and the 
| horizontal stays are 35 ft. long from the centre of the 
| crane to the holding-down bolts. Both the horizontal 
and the diagonal stays are of box section. The chain 
barrels are 3ft. 9 in. in diameter, spirally grooved to 
receive the chains, and their shafts are made of steel. 
| There are separate pairs of reversing engines for 
| hoisting and turning, each having two speeds or ratios 
!of gear. The hoisting engines have cylinders of 9 in. 
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2 ft. Gin. by 1 ft. Gin., so there is no chance of any 
part being lost. Our illustration shows the implement T ” 
adapted to the various purposes described. : THE STEAM DREDGER “TILBURY. 
STEAM DREDGER “ TILBURY.” CONSTRUCTED BY MESSRS. HUNTER AND ENGLISII, ENGINEERS, LONDON. 


WE illustrate on the present page and on page 568, 
the steam dredger Tilbury, which was constructed 
some little time since by Messrs. Hunter and English, 
engineers and millwrights, of Bow, London, E., for 
the extension works of the East and West India Dock 
Company at Tilbury, to the general specification of 
Mr. A. Manning, the engineer-in-chief to the com- 
pany, under whose supervision the contract was exe: 
cuted. The hull of the dredger was constructed by 
Messrs. Samuda Brothers, of Poplar. 

The dredger is 101 ft. long by 20 ft. beam by 9 ft. 
deep, and is very strongly framed. The bucket well 
is continued to the head of the vessel, so that the 
bucket ladder projects in front of the dredger, thus 
enabling it when once placed in a position where it ‘can 
float, to cut its way through a bank or make a canal 
across country. The framing at the end of the well 
is made especially strong laterally to strengthen the 

- vessel, and to withstand the strains brought upon it 
when dredging. 

The engines are compound surface-condensing, hav- 
ing cylinders 16 in. and 26$in. in diameter with a 
2ft. stroke of piston. The cylinders are steam- 
jacketted, the crankshaft is of steel, and the whole of 
the details of the engines are of the very best marine 
type. The boiler is of the ordinary return-tube multi- 
tubular construction, and is designed for a working 
pressure of 65 Ib. per square inch. 

The dredger has been found to be very economical 
in coal consumption and working charges, the ballast 
being delivered into the barges ata cost of 14d. per 
yard. The upper tumbler shaft is driven from the 
engine by a train of shafts and bevel gearing, the bevel 
wheel at the bottom of the upright shaft being fitted 
with a friction block to prevent breakage of the machi- 
nery should any unforeseen obstacle come in the path 
of the bucket chain. The upright shaft is made in 
two lengths connected with a pair of clutches for the 
purpose of throwing the bucket chain in and out of 
gear at will. The bucket ladder is of wrought iron, 
about 74 ft. between centres, and is capable of making 
45 ft. of water. The buckets have steel backs and are 
fitted with steel mouthpieces. The intermediate links 
are of wrought iron, bushed with steel, and the pins 
themselves are of steel, all the wearing surfaces being 
large. The eye-straps for the upper end of the ladder 
are of cast steel, and are suspended from an inde- 
pendent shaft fixed in a proper position relatively to 
the upper tumbler shaft, as shown upon our illustra- 
tion. This arrangement gives great facility for re- 
moving the upper tumbler and shaft when it is needful 
todo so for the sake of repairs. The eye-straps are 
adjustable to allow for the wear of the links and pins. 

The arrangements for working the cable anchors are 
very complete. The head and stern chains are each 
attached to one of Baxter’s patent cable holder wind- 
lasses, as used in the Royal Navy, these windlasses 
being driven from a separate pair of engines by means 
of worm gear. They can be put in and out of gear at 
will by means of friction plates, and are found to be 
most handy in working. One great advantage of 
having the head and stern anchors moved by an inde- 
pendent pair of engines, is the quickness with which 
the dredger can be hauled about when required to be 
moved from one part of its work to another. The 
bow and quarter chains are each worked by a separate 
crab, driven from the main engine, by means of friction 
wheels, so that the crabs can be put into gear or thrown 
into the brake at will, without stopping the engine. 

The hoisting gear for the ladder is driven from the 
main engine by a pair of friction wheels. These 
convey moticn to the barrel which hoists the ladder, 
by means of a flexible steel wire rope passing through 
a pair of strong purchase blocks, the lower block being 
connected to the ladder by a strong wrought-iron cross- 
head and bale. 

The shoots are arranged so as to deliver the material 
dredged into barges on either side of the dredger, the 
hoisting of the outer shoots being effected by two 
small crabs worked from the engine by friction gear. 
The delivery pipe of the circulating pump is fitted 
with a valve on the side of the ship, and the delivery 
pipes also run up to the shoots, so that when the valve 
is throttled there is a plentiful supply of water to the 
shoots when it is required. 

The dredger has been in constant work dredging 
ballast from the Thames for the use of the contractors 
in the construction of the Tilbury Docks, since she 
was delivered to the company. As before stated, the 
dredger will make 45 ft. of water, and was specified to 
excavate 150 cubic yards per hour. Asa matter of 


fact she has actually excavated 1400 tons of material 
in five hours, or at the rate of 280 tons, or 210 cubic 
yards per hour. 

The whole of the materials and workmanship are 
the best of their respective kinds, and the dredger, 
both in design and execution, reflects great credit upon 
her constructors, 
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LAUNCHES AND TRIAL TRIPS. 


A POWERFUL hopper dredger recently built at Paisley by 
Messrs. Fleming and Ferguson for the Auckland Harbour 
Board, New Zealand, was launched on the 23rd ult. She 
measures 172 ft. by 32 ft. by 14 ft., with a carrying 


capacity of 600 tons, and is capable of dredging 400 tons | 


of clay or gravel from adepth of 30 ft., and of steaming 
at a speed of eight knots per hour. She is fitted with 
triple power three-barrel independent steam winches fore 
and aft, and the hoisting gear for lowering and raising the 
bucket ladder is driven by a pair of independent auxiliary 
engines. The raising of the hopper doors is done by 
separate independent engines, by which they can all be 
closed tight in five minutes from the time of discharging. 
The vessel is driven by steel twin screws having clutches 
for disconnecting. Her main engines indicate 600 horse- 


power. Cast steel is used for the gearing throughout the 
vessel. During construction the dredger was under the 


superintendence of Mr. John Darling, who represents 
the Auckland Harbour Board in this country. 





The twin-screw hopper dredger Geflon, built for the 
Danish Government by Messrs. William Simons and Co., 
Renfrew, was tried at Port-Glasgow on Thursday, the 26th 
ult. Her hopper capacity is 300 tons, and the time em- 
ployed in filling was little over an hour. After the dredg- 
ing trials were completed, the vessel steamed to the 
measured mile at Skelmorlie, where a series of runs took 


place, with the result that a mean speed of seven knots | 


per hour was obtained, which was more than had been ex- 
pected. The vessel is intended to work at the new har- 
bour works at Frederickshaven, and is the second hopper 
dredger constructed by Messrs. Simons and Co., for 
Denmark. 


The Campbeltown Shipbuilding Company, on the 28th 


of November, launched a handsomely modelled screw | 


steamer, named the Curlew, a vessel of absut 400 tons 
deadweight carrying capacity, and measuring 142 ft. by 
23 ft. by 11 ft. 
the Channel Islands and certain ports in the English 
Channel. 


On October 29th a screw steamer, 46 ft. long by 9 ft. 
beam by 4ft. draught, built to the order of Liverpool 
merchants for their west coast of Africa trade, by Mr. 





William Dickinson, Birkenhead, performed her trial trip. | 
The machinery is on Jensen’s system and is supplied by | 


Messrs. Jensen and Co., of Birkenhead. The engines 
worked exceedingly smoothly and propelled the boat at a 
speed of about 10 knots per hour. 
is only about 64 cwt. and they are contained within an 
area 2 ft, square. 





A paddle steamer, 75 ft. by 9 ft. 6in., built of steel, by | 


Messrs. Beesley and Sons, Barrow-in-Furness, was tried 
last month. The machinery was supplied by Messrs. 
Jensen and Co., of Birkenhead, and is Jensen’s system 
applied to paddle engines ; the engines drove the paddles 
(Beesley’s y atent) at the rate of 110 revolutions per minute, 


The Usk Shipbuilding Company launched on Wednes- 
day, November 25, a handsomely-modelled screw tug, 
110ft. long, 19ft. Gin. beam, and 11 ft. 3in. depth of 
hold. She is to be fitted with triple-expansion engines, 
15ft. in diameter by 23in. by 40in., and 25in. stroke; 
boiler, 12 ft. in diameter by 10 ft. long. She is to be 





She has been built for trading between | 


The weight of engines | 








| of 35 horse-power nominal, are being supplied by Messrs. 
Hutson and Corbett, Glasgow. 





On December 5 the s.s. Stellas, one of the largest well- 
decked vessels afloat, built to the order of Messrs. Hers- 
kind and Woods, West Hartlepool, by Messrs. Edward 
Withy and Co., Hartlepool, had a most successful trial 
trip. The dimensions of the vessel are 312 ft. by 38 ft. by 
21 ft., and she had on board 3650 tons all told with a free- 
board of 2ft. llin. The Stellas is fitted with triple-ex- 
pansion engines with cylinders 22 in., 37 in., and 60 in. in 
diameter by 39 in. stroke, and two single-ended boilers by 
Messrs. T. Richardson and Sons, Hartlepool. During 
the trial trip the engines propelled the vessel at a mean 
speed of 94 knots an hour. 





The twin-screw protected corvette Thames was Jaunched 
on Thursday at Pembroke Dockyard. The Thames is of 
the Leander and Amphion class. Her length is 300 ft. ; 
beam, 46 ft.; displacement, 3500 tons. The vessel ‘is 
constructed entirely of steel, and when completed 
ready for use she will draw 16 ft. of water forward 

| and 20 ft. aft. She will be propelled by twin screws driven 
by compound engines with surface-condensers. The con- 
tractors for the engines are Messrs. J. Penn and Son, of 
Greenwich. The indicated force with common draught 
will be 3800 horse-power, with forced draught 5700 horse- 
wer, and the estimated speed is 17 knots per hour. The 
hames will have a coalcarr ying capacity of 750 tons. 
The armament will consist of two 8-in. guns mounted on 
Vavasseur central pivot mountings, six 6-in. similarly 
mounted, six 6-in. broadside, three 6-pounder quick-firing 
guns, six l-in. four-barrel Nordenfelt guns, two 0.45-in. 
five-barrel Gardner guns, 18 Whitehead torpedoes. The 
| vessel will be fitted with two electric search lights. Her 
total cost will be 153,500/. As soon as she is ready for sea 
the Thames will be brought round to be completed in her 
fittings at Devonport and she will then receive her arma- 
ment. She will be rigged as a schooner. 


Messrs. Russell and Co., on the 5th of December, 
launched from one of their Port-Glasgow shipbuilding 
yards the Don, a handsome iron barque of 1115 tons net 
register, and measuring 215 ft. by 35 ft. by 21 ft. 3 in. She 
is intended for the East India trade, and has been built 
to the order of Captain Peter Macfarlane, Port-Glasgow, 
| and is the third vessel built for the same owner by 

Messrs. Russell and Co. 


On Tuesday, the8th inst., Messrs. Charles Connell and 
Co., Whiteinch, Glasgow, launched the Sirenia, a steel 
| sailing ship of 1600 tons. She measures 264 ft. by 38 ft. 
by 22 ft. 6 in., and has been built for Glasgow owners for 
| general trade. 





With the same tide an iron barque of 1115 tons net 
| register, and named the Port Samachan, was launched 
| by Messrs. Russell and Co., from their Kingston Shipyard, 
Port-Glasgow. She has been built for Messrs. Crawford 
| and Rowan, Glasgow, and is intended for the East 
| _ trade. She measures 216 ft. by 35 ft. by 21 ft. 
| Sin, 


| 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

| Glasgow Pig-Iron Market.—Last Thursday’s warrant 
| market opened stronger, but relapsed again, and closed 
| about 4d. per ton better than on the preceding day. 








furnished with engines of 450 horse-power, designed by | Transactions took place in the morning at from 42s. 84d. 


Mr. Pollock, Fenchurch-street, London, and now being | 
built by Messrs. Newall and Co., Bristol. | 
On Thursday, the 3rd inst., Messrs. D, Allan and Co., 
Granton, launched a screw steam trawler, a vessel | 
measuring 86ft. by 17 ft. by 8 ft. 5in., and named the | 
Grand Canto. She is owned by Messrs. Nefarrate 

Mendzoto and Co., a Spanish firm, and is intended for ! 
trawling off the coast of Spain. Her engines, which are , 





to 42s. 11d. cash, and from 42s, 114d. to 43s, 1d. one 
month, with sellers at the close at 42s. 11}d. cash and 
433. 1d. one month, and buyers at 4d. per ton less. Basi- 
ness was transacted in the afternoon at 42s. 104d. to 
42s. 84d. cash, also at 43s. to 42s. 11d. one month, and the 
close was buyers at 42s, 84d. cash and 42s. 104d. one 
month, with sellers at }d. per ton higher. The warrant 
market was again firm at the opening on Friday, but gave 
way in the afternoon, aad closed as on the previous day, 














Dec. 11, 1885.] 


ENGINEERING. 





567 __ 











Business was done in the morning at from 42s. 8d. to 
42s, 11d. cash, also at 42s. 11d. to 43d. one month, the 
close being sellers at 42s. 10d. cash and 43s, one 
month, and buyers at 4d. per ton less. In the after- 
noon there were transactions at 42s. 94d. to 42s. 84d. 
cash, also at 42s. 11d. and 42s. 10$d. one month, with 
buyers at the close at 42s. cash and 42s. 104d. 
one month, and sellers asking 4d. more per ton. Mon- 
day’s market was a turn firmer, and prices closed 
at an advance of 2d. per ton over last week’s close. On 
forenoon ’Change there were transactions at 42s. 10d. 
to 42s. 11d. cash, also at 43s. to 43s. 1d. one month, with 
buyers at the close at 42s. 1ld. cash and 43s. 1d. one 
month, and sellers at4d. perton more. In the afternoon 
business was reported at 42s. 104d. and 42s, 11d. cash, 
also at 43s. to 43s. 14d. one month, and at the close there 
were sellers at the top quotations and buyers at 4d. per 
ton less. Yesterday’s market was dull, and prices receded 
2hd. per ton, or 4d. more than the previous day’s advance. 
There were transactions in the morning at from 42s. 9d. 
to 42s. 10}d. cash, also at 43s. and 43s. 0d. one month, 
the close being buyers at 42s, 104d. cash and 433. one 
month, with sellers at 4d. more per ton. ‘The quotations in 
the afternoon were 42s. 10d. to 42s, 8d. cash and 43s. to 42s, 
10d. one month, the market closing with buyers at 42s. 8d. 
cash and 42s, 95. one month, and sellers at 4d. per ton 
higher. A lower range of prices wasreached to-day, as low 
as 42s. 7d. cash and 42s, 8d. one month being accepted in the 
forenoon, and down to 42s, 54d. and 42s. 74d. one month in 
the afternoon, the close, however, being rather better. The 
“spurt” that was on in regard to hematite pig iron in 
order to meet immediate demands for American steel- 
makers, has now passed away, and the market is again left 
in a depressed condition, there being comparatively little 
animation or feeling of hopefulness as to the early future. 
Very little encouragement is coming from any foreign 
oun, and yet Pa is a fair demand for one or 
two special brands, the prices of which are keeping 
steady ; but for the lower-class qualities the inquiry 
is exceedingly meagre, and the surplus make is being 
sent into the warrant store in large quantities. There 
are still 92 blast furnaces in actual operation, as com- 
pared with 93 a year ago. Last week’s shipments of 
Scotch pig iron amounted to 5896 tons, as against 6670 
tons in the preceding week, and 4722 tons in the 
corresponding week of last year. The United States took 
715 tons; India, 105 tons; Australia, &c., 560 tons; 
France, 340 tons; Italy, 300 tons; Holland, 275 tons; 
and other countries smaller quantities. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 654,225 tons, as compared with 650,138 tons 
yesterday week, showing an increase of 4087 tons for the 
week, 


Royal Society of Edinburgh.—The first ordinary meeting 
of this Society for the new session was held on Monday 
evening, at which there were submitted papers by Sir 
William Thomson on ‘‘ Certain Cases of Motion of a 
Liquid filling an Ellipsoidal Hollow,” and on ‘‘ The Com- 
munication of Motion from a Liquid to a Rigid Contain- 
ing Shell ;”’ by Professor A. Crum Brown, on ‘A Case 
of Interlacing Surfaces ;” and by Professor P. G. Tait 
on ‘*The Foundations of the Kinetic Theory of Gases, 
the Ultimate Average Distribution of Energy among 
Systems of Colliding Spheres, and the Length of the 
Mean Path among Equal Spheres.” 


Dundee Harbour Trust Funds.—As an indication of the 
amount of unplaced money in the country at present, it 
may be mentioned that the Dundee Harbour Board the 
other day received an offer from London of 100,000/7. at 
34 per cent. interest, whereas the Board had hitherto 
been paying 4 per pent. interest on a large portion of the 
money held in loan for harbour and dock purposes, 


Floating Out of the First Large Girders of the Tay 
Bridge.—The tirst set of the large girders for the centre 
spans of the new Tay Bridge were floated out from the 
south side of the river on Monday afternoon, and success- 
fully placed in position on piers 40and 41. The two large 
pontoons recently built were used for taking out the 
girders, and they were found to answer admirably. Four 
tugs were in attendance. and the difficult undertaking was 
accomplished in little more than an hour, under the super- 
intendence of Mr. Arrol and Mr. Inglis. The girders are 
245 ft. long, 29 ft. deep, and the flooring is 28} ft. wide. 
The total weight of the girders is 550 tons. Another set 
of girders was expected to be floated out to-day, and then 
the work of under-building will be briskly carried for- 
ward, the girders being raised by means of hydraulic 
jacks as the piers are built tothe necessary height. Rapid 
progress is being made in sinking the few remaining 
piers, and the superstructure at both ends is now finished 
for a considerable distance out into the river. 


Graving Dock Extension at Greenock.—Messrs. Scott 
and Co., Greenock, have just arranged to make very ex- 
tensive alterations and improvements on their graving 
dock at the east-end of the town. The plans and specifi- 
cations have been prepared by Mr. Henry Duncan, 
and the work is to be executed by Messrs. William Kerr 
and Co. It is proposed to widen the dock by 6 ft., and 
for that purpose the east wall requires to be taken down 
and rebuilt further east. The floor of the dock is to be 
completely reconstructed of concrete, and to be deepened, 
so that vessels of greater tonnage may be taken in for 
repair. It is intended to commence the operations forth- 
with, the expectation being that the work will be com- 
pleted in the course of three months or thereabout. 


Eyemouth Harbour.—A meeting of the Eyemouth 
Harbour Trustees was held this day week, when the 
engineers, Messrs. Meik and Son, reported that the new 
harbour opened on the 22nd of October last had since been 
occupied by the fishing fleet, and the works were proving 





satisfactory. The boats lie in perfect shelter during all 
winds; in this respect indeed the harbour is highly 
spoken of. The floods lately experienced in the River 
Eye passed freely down the new river channel distinct 
from the harbour. The new works in the old harbour 
basin are now being commenced ; the cofferdam erected 
by the contractor for facilitating the execution of these 
being now completed. A slight accident occurred to this 
cofferdam recently, but no material damage was occasioned 
thereby, and none of the houses on the quay appear to 
have suffered any appreciable injury. The engineers also 
submitted a statement of expenditure, which showed that 
the works will be completed satisfactorily within the 
amount of the Government loan. The Harbour Trustees 
are considering the advisability of applying to the Govern- 
ment for a further loan of 5000/. to enable them to ex- 
tend the new quays to the west pier head, and to provide 
deeper water in the entrance channel and alongside the 
new quays, and so accommodate a larger class of vessels 
in the lower part of the harbour. This undoubtedly 
would establish Eyemouth as an excellent fishery harbour 
of the kind recommended by the recent Committee on 
Harbours Accommodation. 


Harbours for the Lews.—Recently the Secretary of the 
Fishery Board, along with an engineer, visited the island 
of Lews, and made an inspection of different places round 
the coast with the view of selecting the most suitable sites 
for harbours. It is anticipated that important works 
will by-and-by be commenced around the island. 


Engineering Students at H.M.S. “‘ Devastation” and the 
Forth Bridge.—Last Saturday a large party of students 
attending the Herriott-Watt College, Edinburgh, accom- 
panied by Mr. J. G. Fairweather, the lecturer on 
engineering, visited H.M.S. Devastation, now lying in the 
Forth near Queensferry, and the Forth Bridge. They 
were greatly delighted with what they saw both on the 
great ship and at the great engineering structure which is 
gradually connecting the two shores of the Firth of Forth. 
Every effort was made to explain the novel engineering 
appliances and arrangements to be seen on the warship 
and at the works for the bridging of the Forth. Mr. 
Fairweather is sparing no pains to interest his students 
> the important engineering works in progress around 
them. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday: 

The Miners’ Wages Question in South Yorkshire.—Most 
of the notices given by the miners of Yorkshire to leave 
their work failing a satisfactory reply to their demands 
for an advance of wages, would have expired this week, 
but in most cases the men have seen their employers, and 
agreed with them that the notices shall be held over for a 
fortnight pending further consideration by the district 
of the matter. At a good many pits the notices have 
been withdrawn unconditionally. 


Parkgate Iron Company.—The shareholders of the Park- 
gate Iron Company have received an interim dividend of 
1/. 10s. per share fer the half-year ending September 30. 
As the paid-up capital is 65/. per share, the dividend is at 
the rate of 44 per cent. per annum. 





New Shipping Insurance Club for Whithy.—At a recent 
private meeting of the managing owners of Whitby steam 
vessels, it was agreed to form a new club for the self- 
insurance of Whitby owned and managed steamers only, 
such club to be called the Neptune. Messrs. W. W. and 
T. N. Marwood are the secretaries, and the capital ex- 
pected is 200,000/. for the first year, but should the 
project be successful this amount would probably be 
considerably increased. All the Whitby managing owners 
will be on the directorate of the newclub. Great im- 
portance will be attached by the maritime world to the 
adoption of this new undertaking, and there is some 
reason to believe that the fact of such combination will 
enhance in no small degree the commercial value of shares 
in Whitby steamers. In all probability this new venture 
will lead to the improvement of several local industries, 
particularly the ship-repairing trade. 


The Institution of Civil Engineers.—The Institution of 
Civil Engineers have elected Mr. A. E. Seaton, M.I.N.A., 
M.I.M.E., of Hull, a member of that body. 


Storage of Electricity in Hull.—The first attempt at 
storage of electricity in Hull has been most singularly 
successful, and has taken place at the offices of Messrs. 
Thomas Wilson, Sons, and Co. About a year ago 
these offices were lighted by electricity, the number 
of lamps spread over the extensive premises being 130. 
The dynamo machine was driven by a gas engine, but it 
was found that the explosions of gas which drove the 
engine rendered the light somewhat unsteady. Ulti- 
mately, toobviate this defect, it was decided to put ina 
set of accumulators, and the contract for this work was 
given to Messrs. Paterson and Cooper, who have put in 
a set of fifty-two of Joel’s accumulators; these consist 
of plates made up of matted lead fibre, separated he 
cocoa-nut matting, and immersed in boxes filled with 
sulphuric acid and water. Each cell is capable of storing 
14 horse-power-hours of energy, and the combined force 
is adequate to supply the whole 130 lamps for five hours. 





CANADIAN Paciric Raitway.—Contracts have been let 
for a cantilever bridge to cross the St. Lawrence at 
Lachine seven miles west of Montreal. The contract for 
the stone piers and approaches was awarded to Mr. R. 
Reid, of Guelph. The ironwork went to the Dominion 
Bridge Company. The bridge is to cost about 400,000/., 
and it is to be finished by November, 1886. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change, and the market was steady, 
No. 3 Cleveland pig iron for prompt delivery being offered 
for 32s. 3d. perton. Very little iron changed hands. 
Shipments are falling off and there are indications that 
the rolling mills are not likely to be any better employed 
for the next few months. Advices from America continue 
more hopeful. It is believed that hematite will be the 
iron required for that country should orders be sent to 
this side of the Atlantic. Considering the season of the 
year the shipments of pig iron up to date during the pre- 
sent month are fairly good, there having been exported 
from Middlesbrough 13,900 tons as compared with 13,200 
tons during the corresponding period in November. The 
Board of Trade returns for last month are regarded as 
very unsatisfactory so far as iron is concerned. ‘This fact, 
together with the political outlook, is having an adverse 
effect upon the iron market. Hematite pig iron is selling 
at 44s. 6d. per ton for Nos. 1, 2, and 3, f.o.b. west coast 
ports. 


The Make and Disposal of Pig Iron.—During the month 
of November there were, of the 156 blast furnaces in the 
north of England included in the Cleveland Ironmasters’ 
Association returns, 96 in operation. The total make 
amounted to 202,501 tons of pig iron—a decrease of 1890 
tons. The stocks of pig iron have risen considerably, and 
now stand at 470,530 tons—an increase of 26,921 tons on 
the month. The shipments of pig from Middlesbrough 
only reached 66,324 tons—a decrease of 8330 tons on 
October. 


The Manufactured Iron Trade.—While Messrs. Dorman, 
Long, and Co., of Middlesbrough, have started so many 
of their furnaces and are turning out large quantities of 
girders, many of the other works in the district are stand- 
ing idle for want of orders, and a large number of men 
are out of employment. So general is the distress in the 
northern tuwns that public subscription lists are opened 
to alleviate the suffering of poor families. 


The Steel Trade.—There is rather more activity in the 
steel trade. This week Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough, have in operation the whole of 
their great steel plant at Eston, and as they have re- 
ceived some orders recently, it is expected that work will 
be pretty regular at Eston for the next month or two. 


Shipbuilding and Enginecring.—There is a fair amount 
of general engineering work in hand, but there are still 
complaints about low prices. Shipbuilding prospects are 
very poor, and there is next to nothing doing at many of 
the yards. 


The Coal and Coke Tradcs.—In the fuel trade there is 
nothing new to report. 








Erratum: Woon’s Drawine InstruMENtTs.—In the 
account on page 522 ante of the drawing instruments 
shown at the Inventions Exhibition by Miss F. H. Wood, 
her address was by an error given as Elmwood, Bromley, 
instead of Elmwood, Bromley-road, Beckenham, Kent. 

GOLD IN QuUEENSLAND.—An important discovery is said 
to have been made at Mouriliyan harbour, Queensland, 
by a man named Dunwood, a diver, who has been engaged 
in blasting rock. He took a piece of the stone to Towns- 
ville, where it was assayed and found to contain gold at 
the rate of 7 oz. to the ton. It is believed that a reef 
exists across the mouth of the harbour, 

South AtsTRALIAN RarLtwars.—The length of the 
Government railways open for traffic in South Australia at 
the close of 1883, was 1062 miles. The first locomotive line 
formed in the colony was the City and Port Adelaide 
Railway, 74 miles in length. This undertaking was com- 
pleted and opened for traffic April 21, 1856. The cost of 
its construction, including ways, works, buildings, and 
rolling stock was 186,000/. The total amount expended 
on the construction of railways, and for additional re- 
quirements to the end of 1883 was: For way, works, and 
buildings, 6,076,082/. ; rclling stock, 820,647/. ; machinery 
and plant, 50,9897. ; total, 6,947,719. Of this amount, 
6,558,5371. was paid by loans, and 389,182/. from the 
general revenue. The rolling stock at the end of 1883 
comprised 118 engines, 82 tenders, 208 carriages, luggage 
vans, &c., and 2877 wagons, trucks, &c. 





ENGINEERING Soctety, K1ne’s Cottece, Lonpon.—At 
a general meeting held on Tuesday, December 1, Mr. 
L. B. Atkinson, past president of the Society, in the 
chair, Mr. A. Snell read a paper on “‘ Electro Motors.” 
After describing the theory of electro motors, the author 
entered into a full description of the Immisch motor, 
pointing out the reason for cutting away part of the poles 
of the field magnets. He showed that in order to obtain 
a highly efficient motor the weight of the field magnets 
must be as nearly as possible equal to the weight of the 
armature. Ina motor that is to be reversible, the pole- 
pieces are cut away on both sides, so that only a point is 
presented to the armature. This lowers the etticiency only 
1.5 per cent. Another point about the Immisch motor is 
that it is practically sparkless when running with its 
normal luad. A one man-power motor was run from 35 
Grove’s cells, and some experiments were made upon its 
efficiency. A Carpenter’s brake was employed to measure 
the effective horse-power at the spindle, and although 
the difference of potential at the terminais of the motor 
was 50 per cent. below the normal, the efficiency was 
proved to be 35 percent. The author pointed out that 
the efficiency of a 3 horse-power Immisch motor was about 
80 per cent. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
Gipsrt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to Mr. W. H. Wiusy, 15, Astor- 

lace, New York. The prices of Subscription (payable in advance) 
orone year are: For thin (foreign) paper edition, 11. 168. Od. ; for 
thick (ordinary) paper edition, 2/. Os. 6d., or if remitted to Mr. 
Wiley, 9 dollars for thin and 10 dollars forthick. Terms for adver- 
tisements may also be had on application. 





Adverti ts intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all cenetiaal regularity, but 
absolute regularity cannot be guaranteed. 


SUBSCRIPTIONS, HOME AND FOREIGN, 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 98. 2d. per annum. 
If credit be taken, the charge is 2s, 6d. extra, the sation 
being payable in advance, There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four bers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper, The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below, 

he rates for subscriptions to ENGINEERING from abroad are 
ll. 168. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand. Thick 

paper copies, 2/. 0s. 6d. 
21. 0s. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
= i“ Hawaiian Islands. Thick paper copies, 

. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES GILBERT, 
85 and 36, Bedford-street. Cheques should be crossed ‘‘ Union 
Bank, Charing Cross Branch.” Post Office Orders to be made 
payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
= is very likely to occur in obtaining the name of the 
sender, 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 





TeLxcraPuic Appress—ENGINEERING, LONDON. 
TELEPHONE NUMBER—3663, 


ENGINEERING is registered for transmission abroad. 


Reapine Cases.—Reading cases for containing twenty-six num- 
bers of ENGINEERING may be had of the publisher or of any news- 
agent. Price 6s. each. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINRERING complete from the commencement, 





The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices oy this Journal. In this 
room are kept for the benejit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturersin the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in Engin gERine will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. Also, may be inspected and purchased if desired, 
the latest scientific publications of Messrs. JouN WILEY AND Sons, 
of New York. For list of these works see our advertisements, 
Publications column. 


NOTICES OF MEETINGS. 

Tuk INstiTUTION OF Civil, ENGINEERS.—Ordinary meeting, Tues- 
day, December 15th,at 8 p.m. Further discussion (in conclusion) 
on: ‘* High-Speed Motors,” by John Imray, M.A., M. Inst. C.E, 
** Continuous - Current Dynamo- Electric Machines and _ their 
Engines,” by Gisbert Kapp, Assoc. M. Inst. C.E.—Students’ meet- 
ing, Friday, December 18th, at 7.30 p.m. Paper to be read and 
discussed; ‘The Propulsion of Tramcars and Launches by 
Secondary Batteries,” by F. Geere Howard, Stud. Inst. C.E. Mr. 
Preece, F.R.S. (Member of Council) in the chair. 

RoyAL METEOROLOGICAL Society.—Wednesday, the 16th instant, 
at 7p.m., at 25, Great George-street, Westminster, the following 
papers will be read: ‘*The Influence of Forests upon Climate,” 
by Dr. A. Woeikof, Hon. Mem. R. Met. Soc. ‘‘ Report on the 
Phenological Observations for 1885,” by the Rev. T. A. Preston, 
M.A., F.R. Met. Soc. ‘* Etudes sur les Crépuscules Rosées,” by 
Professor A. Ricco. ‘‘The Storm of October 15th, 1885, at Par- 
tenkirchen, Pavaria,” by Colonel M. F. Ward, F. R. Met. Soc., 
F.R.A.S. 
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PRIVATE BILL LEGISLATION. 
WuHETHERit be due tothe prevailing commercial de- 
pression or to the general election now taking place, 
or because the sphere of engineering operations in 
this country has become circumscribed, we cannot 
say, but the fact is sufficiently obvious that com- 
pared with last year, the number and extent of new 
works, plans of which were deposited on the 30th 
of last month, for the consideration of the next 
Parliament have, with the exception of Provisional 
Orders, seriously diminished. For railways, there 
are 53; for tramways, 13 ; for miscellaneous, 48 ; 
and for Provisional Orders, 62; making a total of 
176. The corresponding numbers last year being 
74, 21, 59 and 45 respectively, the total being 199. 

Commencing our examination with those schemes 
affecting the metropolis and its suburbs, we find 
that there are but two railways proposed within 
that area, and they are of but insignificant pro- 
portions. The London Brighton and South Coast 
Railway Company seek powers to construct near 
their New Cross Station : first, a line one furlong in 
length which commences by a junction with one of 
their sidings at a point twelve chains north of the 
bridge, carrying New Cross-road over their railway, 
it then takes a northerly course, passing over the 
branch of the East London Railway Company, and 
terminates in a field belonging to the company at a 
point six chains north of the northern end of the 
platform at the terminus of the before-mentioned 
branch ; second, a line four chains long, commencing 
by a junction with the same branch where that is 
carried over the Cold Blow Farm occupation road, 
then taking a southerly direction it terminates in the 
before-mentioned field, at a point about one hundred 
yards north of the termination of the first described 
line ; doubtless, extensive sidings are to be laid down 
in this field, and the proposed works are to giveaccess 
to the existing lines. This company also propose 
to stop up a number of footpaths in the neighbour- 
hood of the metropolis which cross their lines on 
the level, and are thus the cause of frequent loss of 
life. The Bexley Heath Railway Company, un- 
successful, through Standing Orders, in their appli- 
cation last year, again propose to make a fresh 
connection between their line and that of the South- 
Eastern Railway Company, with whom they are 
closely allied, by the construction of a branch about 
1? miles long, commencing by a junction with 
their authorised line near Well Hall, Eltham, and 
taking a north - westerly course near Upper and 
Lower Kidbrooke, tillit terminates by a junction with 
the North Kent line of the last-named company, at 
a point 14 chains east of the eastern end of the 
downward platform at Blackheath Station. The 
only work of importance isa tunnel about 160 yards 
long. In connection with the scheme it is proposed 
in the parish ef Eltham to construct a sewer and a 
short length of road. Running powers will be 
applied for over the existing lines of the South- 
Eastern Railway Company between the point of 
junction therewith and Charing Cross, Cannon- 
street, and Bricklayer’s Arms Station, and over the 
authorised line between Bricklayer’s Arms and 
Charing Cross Station. 

The scheme, however, of all others, in which the 
inhabitants of the metropolis are interested, and 
which it behoves them to watch with the keenest 
vigilance, is the South Kensington and Knights- 
bridge and Marble Arch Subway, the revival in 
part of a scheme brought forward in session 
1882, which met with some approval from the 
then First Commissioner of Works, the objection- 
able feature in both cases being the threatened 
interference with Hyde Park. This year’s pro- 
posal consists of a subway or railway, for it is 
nothing less, formed of a tunnel with a height 
of 12 ft. above the rails, commencing in the road- 
way of Cromwell-road at its intersection by Exhibi- 
tion-road. It then proceeds along the former road 
and Brompton-road to the east end of Knightsbridge 
Green, then turning sharply to the north with a 
curve of 10 chains radius, enters Hyde Park at a 
point about 4 chains west of Albert Gate. Thence 
its course is nearly due north in a direct line across 
the park, passing to the east of the Serpentine 
embankment, and near the drinking fountaim hard 
by, and leaves it at a point on its north side about 
100 ft. cast «f the centre of the Marble Arch, 


terminating on the north side of Oxford-street at a 
point about 150 ft. west of Old Quebec-street. The 
total length of the subway is about 7 furlongs, and 
with the exception of the sites of the three stations 
situate at the extremities and at Knightsbridge 
Green, 3 chains, 2 chains, and 3 chains long re- 
spectively, it will be constructed wholly in tunnel, 
but powers are to be taken to make and maintain 
temporary shafts in any street or land within the 
limits of deviation, subject to such provisions as 
may be inserted in the Bill. The gradients from 
the commencement to Hyde Park are easy, but 
that across the latter is 1 in 65. At the commence- 
ment, the rails are 28ft. below the surface, at 
Knightsbridge-road 32ft., and at Oxford-street 
33 ft. Beneath the Serpentine overflow and Rane- 
lagh sewer they are 20ft. and 15 ft. respectively, 
and their maximum depth below Hyde Park is 
56ft. The gauge of the rails in the subway is pro- 
posed to be 3ft. 9in., and the motive power is to 
be pneumatic, or such other power not being steam 
locomotive power as may be from time to time 
approved by the Board of Trade. 

In connection with the scheme it is preposed to 
form a new street about 8 chains in length from a 
point in the Brompton-road, passing to the east- 
ward of Messrs. Tatersall’s premises, crossing 
Knightsbridge-road and terminating in Hyde Park 
to the eastward of the Cavalry Barracks. 

During the progress of the Parks Railway Bill 
of 1884, before the Hybrid Committee of the 
Commons, of which Colonel Stanley was chairman, 
Mr. Shaw-Lefevre, the then First Commissioner 
of Works, stated, in support of that Bill, that in view 
of the great necessity for improving metropolitan 
communications, and the difficulty im doing so 
owing to the great cost of private property, he had 
come to the conclusion that it would not be desir- 
able, as it had been the practice hitherto, to veto 
the use of the parks for such a purpose, provided 
that the works were constructed wholly in tunnel 
without any openings into the parks, and that 
some public improvement were carried out, in con- 
nection ; therefore, under such circumstances, he 
had assented to the subway scheme of 1882 before 
referred to, as the promoters had agreed to bear 
the cost of the improvements at Hyde Park Corner, 
and in the case of the Parks Railway Bill his con- 
sent had been given to the scheme, as its promoters 
had undertaken to relieve the Government of the 
property at Westminster acquired for a purpose 
since abandoned, and had also added to their 
scheme, extensive street improvements in the same 
neighbourhood. The subway scheme was, however, 
withdrawn, and the Parks Railway Bill was re- 
jected, so up to the present time Parliament has 
not ratified the principle thus laid down, and it is 
to be hoped that the Chief Commissioner who will 
have to deal with the present scheme, will be found 
of a more unbending material, and will at once put 
his veto ona scheme which probably if constructed 
would be of little public advantage on the one 
hand, and on the other may irretrievably damage 
the park, which cannot be too jealously guarded. 

The tramways proposed in the metropolitan dis- 
trict are eight in number, of which five are pro- 
moted by existing companies, one by a company 
seeking incorporation, and two under the powers 
to be obtained by Provisional Orders of the Board of 
Trade. The North London Tramway Company 
propose six lines, of which four form a continuous 
line nearly three miles long, which commences at 
the intersection of Somerville-road with Blackstock- 
road, Hornsey, thence it passes along Amble and 
Gillespieroads, Drayton Park, Palmer-place, Roman, 
Hemmingford, Richmond, and Barnsbury roads, 
Penton-street, Claremont-square, crosses Penton- 
ville-road and the London Street Tramway Com- 
pany’s line thereon on the level, and proceeding 
along Amwell-street, terminates therein on the 
north side of River-street. A short loop is pro- 
posed in this line passing along Monsel and St. 
Thomas’s roads. A branch line three-quarters of a 
mile in length commences by a junction with that 
first de. tbed in the Hemmingford-road, and pass- 
ing along Copenhagen-street and York-road ter- 
minates in the latter at the south-eastcorner of 
the King’s Cross Station of the Great Northern 
Railway. The whole of these lines are to be worked 
solely by animal power, are to be ona guage of 
4 ft. 8$in., and are not to be used by railway 
vehicles. 

Twosets of plans have been deposited by the North 
Metropolitan ‘Tramway Company. Of the lines pro- 





posed in No, 1, the first is a line about half a mile 
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in length, which commences in Bury-place, Oxford- 
street, thence proceeds along Hart-street and Theo- 
balds-road, and terminates by a junction with the 
existing line of the company opposite the Holborn 
Town Hall. The second is a line about a quarter of a 
mile in length, which commences at the last-named 
point, passes down Gray’s Inn-lane, and terminates 
at Holborn. The third is a line laid out in Farringdon- 
road, to connect the lines of the company at 
Clerkenwell-road with the authorised lines of the 
London Street Tramways Company at their termi- 
nation in the former road. The fourth is a line, 
about a mile in length, which commences at Shore- 
ditch, by a junction with the company’s line 
authorised in 1884, at the east end of Great 
Eastern street, passes along that street, Commercial 
and Leman streets, terminating in the latter, where 
it is crossed by the Great Eastern Railway ; junc- 
tions are also formed with the company’s existing 
lines in High-street, Whitechapel. The principal 
work comprised in No. 2 deposit is a line about 
1} miles in length, which commences by a junc- 
tion in the Holloway-road with the existing line of 
the company near Palmer’s-place, thence passesalong 
Drayton Park, Gillespie and Blackstock roads, and 
terminates by a junction with the company’s existing 
line in Seven Sisters-road. All these lines are to be 
laid to a gauge of 4 ft. 84 in., are to be worked solely 
by animal power, and are not to be used by railway 
vehicles. 

The principal extensions proposed by the London 
Street Tramways Company are six in number. 
The Archway-road line, about 1} miles in length, 
commences at the northern end of Junction-road, 
crosses the Holloway-road, and proceeds thence 
along Archway-road, for its whole length thence 
along the Great North-road, forabout a quarter of a 
mile, terminating six chains north of Manor Farm 
House. The Highgate-road line, a little more than 
three-quarters of a mile in length, commences oppo- 
site the Bull and Gate Tavern, and proceeds along 
Highgate-road,terminating atthe junction of Swain’s- 
lane therewith. The Chalk Farm lines are two in 
number ; one, 14 miles in length, commences near 
Park-street, Camden Town, thence passesalong Chalk 
Farm-road and Adelaide-road, terminating in the 
latter opposite New College Chapel, Avenue-road. 
This line will meet with much opposition from the in- 
habitants of South Hampstead, who strongly object 
to the introduction of tramways, and their accom- 
panying discomforts, into purely residential dis- 
tricts. The other line, a quarter of a mile in length, 
isa branch out of that last described, and com- 
mences in the Chalk Farm-road opposite Ferdinand- 
street, traversing that street and Malden-crescent, 
terminates in Malden-street by a junction with an 
existing line of the company. The Crowndale- 
road line, 22 chains in length, is situate in that 
road and connects two of the existing lines of the 
company passing along High-street, Camden Town, 
and Great College-street, respectively. The Tot- 
tenham Court-road line, 33 chains in length, is an 
attempt to thrust tramways into the more busy 
thoroughfares on the north side of the metropolis, 
and extends the existing linealong Tottenham Court- 
road to about a point 3 chains south of Goodge-street. 
The Gray’s Inn line, about three-quarters of a mile in 
length, is carried along that road from King’s Cross 
to a point about half a chain south of Theobalds- 
road. The only point about these lines which calls 
for any special remark is the great length (about 
3 furlongs) of steep gradients, varying from 1 in 
20 to 1 in 24, which has to be surmounted in the 
Archway-road. No special powers being taken for 
the working of this, it is to be inferred that animal 
power alone will be used, in which case we hope 
that the Society for the Prevention of Cruelty to 
Animals will be on the look-out should it be con- 
structed, for it may be observed that to drag a car 
fully laden up an incline of 1 in 20 requires an 
expenditure of power about six times as great as is 
necessary on the level. Application is to be made 
to the Board of Trade for a Provisional Order to 
empower the construction of the London, Highgate, 
and Finchley tramways, which consist of a con- 
tinuous line about 6 miles long, which commences 
at the south end of the Archway-road, thence 
passes along that road and the Great North-road, 
terminating in the latter at a point north of Whet- 
stone, about 145 miles south of Chipping Barnet. 

The gauge is to be 4 ft. 84 in., and the width of 
the carriages using the lines is not to be limited by 
Sec. 34, Tramways Act, 1870, but railway vehicles 
are not to be allowed to run upon the lines. 
Powers are also to be taken to use locomotive, 








steam or other engines or other mechanical power 
in addition to or in substitution of animal power in 
the working of the lines. As the objectionable 
gradient referred to in our notice of the Archway 
line of the Street Tramways Company also occurs 
on this line, the last-mentioned provision will be 
— in getting over the difticulties arising there- 
rom. 

It is proposed to incorporate a company to con- 
struct the Cricklewood, Kilburn, and Harrow-road 
tramways, consisting of two lines, No. 1, about 
23 miles in length, commencing in the Edgware- 
road opposite the Crown Hotel, Kilburn, near 
Child’s Hill-lane, thence passes along that road in a 
southerly direction to Kilburn Station, thence along 
Cambridge-road and Chippenham-road into Harrow- 
road, where a junction is formed with the other 
line, three-quarters of a mile long, which commences 
in the Harrow-road at Harlesden Green near the 
Royal Oak Hotel, passes thence along that road in 
an easterly direction, and terminates therein oppo- 
to Lord Hill’s Bridge. These tramways will be 
worked by animal power, will be of the gauge of 
4 ft. 8$in., and will not be adapted for railway 
vehicles. 

The South Metropolitan Tramway, four miles 
long, is proposed to be constructed under powers 
obtained by Provisional Order of the Board of Trade. 
It commences in the Balham Hill-road opposite to 
the Plough Inn, Clapham, and passes thence in a 
south-westerly direction through Upper and Lower 
Tooting to Merton, where it terminates at the four 
cross roads near Merton Grove. The gauge is to 
be 4 ft. 8} in., and animal power only will be 
used. 

The Southwark and Deptford Tramways Com- 
pany propose two lines. One, three-quarters of a 
mile in length, commences by a junction with the 
existing lines of the company at Evelyn-street, 
Deptford, thence it traverses a new street, 10 chains 
in length, to be formed by the company, to Creek- 
road, passing along that road and Bridge-street it 
terminates in Church-street, Greenwich, close to 
the church. The other line, 64 chains in length, 
extends the existing line of the company in Tooley- 
street from Bermondsey-street to the junction of 
Duke-street therewith. These lines are to be 
worked by animal power, are to be of the gauge 
of 4 ft. 8$ in., and are not adapted for railway 


‘vehicles. 


Under the heading Miscellaneous, the Corpora- 
tion of the City of London have deposited plans for 
the covering, with a headway of 14 ft., of a small 
portion of the London, Chatham, and Dover Rail- 
way, north of Snow Hill, and the acquisition of 
lands adjoining for the purpose of enlarging the 
London Central Fish Market. The Metropolitan 
Board of Works propose to construct a new street 
about 350 ft. long in the parish of Newington, which 
commences at the junction of Paragon and Hen- 
shaw-streets, and terminates at the angle in Munton- 
road. In order to improve the access to Little 
Wormwood Scrubbs, which the Board seek power 
to acquire and lay out asa public recreation ground, 
it is proposed to construct in an easterly direction 
a short length of roadway 150 yards long, from the 
archway leading from Wood-lane under the West 
London Railway, about 10 chains north of North 
Pole-road. The approach from the Victoria Em- 
bankment Railway to Charing Cross Bridge being 
now very roundabout for foot-passengers, powers 
are sought -to construct on the north side of that 
bridge, in the space between it and the east side of 
the Charing Cross Station of the District Railway, 
a staircase about 7 ft. wide, consisting of four 
landings and five flights of stairs, the vertical rise 
being 25 ft. 3 in. 

A street improvement in Westminster, named 
Horse Guards Avenue, is proposed to be carried 
out by a company called ‘* Whitehall Court, 
Limited.” It consists of a roadway about 10 chains 
in length, which commences in Whitehall opposite 
the entrance to the Horse Guards, thence passes in 
an easterly direction to the building occupied by 
the Army Medical Board, thence continuing in a 
south-easterly directly terminates by a junction 
with the Victoria Embankment roadway. 

In consequence of the great outcry which was 
made last autumn against the filthy state of the 
River Lea, plans have been deposited for the 
construction of a sewer about a mile in length, 
which will take the sewage from the works of the 
Tottenham Local Board, the chief offenders situated 
on the north side of the River Lea, near where it is 
crossed by the Tottenham and Hampstead Railway, 








alongside of the River Lea, to the north end 
Spring Hill, where a junction is made with the 
sewer of the Hackney Board of Works, which in its 
turn joins the sewers of the metropolitan main 
drainage. 

The Southwark and Vauxhall Water Company 
propose several works, the chief of which is the 
laying of a line of pipes ten and a quarter miles 
long from their works at Hampton, in Middlesex, 
through West Molesey, Hampton Court, Kingston, 
and Tooting to Streatham Park, where it terminates 
at the junction of Green-lane with Back-lane. 
Public roads and footpaths are followed for the 
greater part of the distance, but in some cases 
private property is be acquired, and in others pri- 
vate roads are made use of. There are three cross- 
ings of the River Thames ; at the commencement of 
the line, at Molesey and at Kingston, where the 
widths are from 400 ft. to 500 ft. The invert of the 
pipes is to be laid 7 ft. beneath the bed. Powers are 
also to be taken to acquire the piece of land, about 
1} acres in extent, which, with a frontage to the 
Thames, lies between the London, Brighton, and 
South Coast Railway and the approach to Battersea 
Park Bridge. This is at present used as a dust 
depot, and sifting of the materials is constantly 
carried on there. The company’s filter beds lying 
immediately to the east of the railway, it necessarily 
follows that, with the prevailing westerly wind, 
dust and other offensive matter are carried into 
them from this dept with probably injurious effect 
to the consumers of the water. Legal proceedings 
having proved powerless to interfere with the 
vested rights of the dustman, the attempt is now 
to be made to buy him out compulsorily. 


AMERICAN MILLIONAIRES. 

In more ways than one, the explanation that ‘* So 
far as the foresight of the best lawyers and finan- 
ciers could go, everything had already been done 
to secure the stability of his estate,” is the most 
important feature of the information cabled about 
Mr. Vanderbilt’s death. The man himself did not 
count for much, even as plutocrats go. There is 
no biographical sketch of him which does not dwell 
upon the disappointment bordering upon contempt 
with which his father, the ‘‘ Commodore,” regarded 
him during most of hislife. It is not unfair to say that 
the American public maintained this opinion very 
generally to the end. When American caricaturists 
wish to symbolise the danger of great wealth united 
with unscrupulous cunning and the capacity of 
daring combinations on a colossal scale, they use 
the well-known lineaments of shrewd Mr. Gould. 
But when they needed a type for the idea of still 
vaster wealth which crushed by sheer elephantine 
power of weight, and which was thus used, not 
alone without scruple, but without even a con- 
ception that minor rights existed, they always 
selected the heavy features of Mr. Vanderbilt. 
His only famous expression was ‘‘the public be 
damned,” and he could not complain if his country- 
men returned the sentiment. There is no evidence 
that he cared. 

We are told that the greatest pains have been 
taken to guard against the dissipation or deteriora- 
tion of the enormous Vanderbilt power. The one- 
sided arrangement by which the New York Central 
octopus gathers in, devours, and digests the ill- 
starred West Shore is to continue, and the brighter 
men among his sons and grandsons are relied upon, 
with confidence, to still further increase the tre- 
mendous power of the family-—which has already 
been doubled since its founder’s death. This is 
very interesting and important to the business 
world ; it is also very suggestive to those who like 
to study the curious social and political develop- 
ment going on under democratic conditions in the 
new world. . 

The clever men who drafted the Constitution of 
the new United States nearly a century ago, were 
keenly alive to the danger of great accumulating 
estates and fortunes. The wholesale confiscations 
of the revolutionary period had swept away most 
of the huge landed proprietors who held under 
Crown grants, but a sufficient number remained to 
make some restriction worth the while, and ac- 
cordingly a clause was put in the Constitution for- 
bidding for ever the enactment of any laws of entail 
or primogeniture. To the eighteenth-century mind, 
especially of English training, no idea of powerful 
hereditary wealth not associated with the owner- 
ships of land, presented itself. The ‘‘ founders,” 
therefore, felt secure for the future, when they 
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had provided against the processes by which the 
great families of the mother country perpetuate 
their possessions. So far as this provision went, it 
worked well. Under it the great Dutch and 
English estates of the Hudson and Mohawk coun- 
tries, like those of the Patroon Van Rensselaer, 
and Jess famous, but scarcely less potential, Clark 
—a bar-sinister offshoot of the Hyde-Clarendon 
family—melted away ; Cosby manor and Holland 
patent became mere geographical terms, and most 
of the other great domains of historic families in 
the north and far south, were gradually broken up. 
Some few reminiscences of the old time remain in 
Virginia and Maryland, where families like the 
Lees and Carrolls still hold ancestral acres, but they 
are exceptions. The Astors, too, in New York 
City, have by simply holding on to property ob- 
tained by the original John Jacob, in the vicinity of 
New York, and by wisely compelling family unity 
from generation to generation, become immensely 
wealthy, But here the list ends. The Constitu- 
tional bar has otherwise operated perfectly. While 
there are in Great Britain and Ireland hundreds 
of proprietors who inherit land held for seven and 
eight centuries under a family title, there are 
scarcely a score in America who can trace hereditary 
possession more than a century. 

What the makers of the Constitution did not 
foresee was the Corporation—that impalpable pro- 
prietor which never dies, and which is independent 
of such puny aids as entail and primogeniture. The 
corporation was not dreamed of in the day of 
Franklin’s old age and Fulton’s youth. It grew 
out of the vast revolution of methods and appli- 
ances which their tentative dabbling in electrical 
and steam-motor mysteries evoked. For the past 
dozen years there has been an uneasy feeling in 
American politics that the corporation question 
would ultimately— indeed might at any time— 
become a burning and central issue. It has been 
the skeleton in the closet, the one thing at which 
the American politicians have not dared to look, 
and from which they have feared unknown disasters 
and complications. The death of William H. 
Vanderbilt, with the spectacle of his gigantic fortune 
and power passing guardedly to another Vanderbilt 
not distinguishable from him in aims or methods, 
may very likely serve to precipitate this question 
in the United States. In no other country would 
the thing be regarded as otherwise than natural 
and proper. But the theory upon which all the 
social and political future of the American Republic 
_ was based, is the prevention of family aggrandise- 
ment. The Vanderbilis are the most prominent 
of the millionaire dynasties which, through rail- 
road, telegraph, and mining monopolies, have 
found a way to evade the spirit of that theory. 


ELECTRIC TRACTION AT THE 
ANTWERP EXHIBITION. 

Tue experiments in electric traction, made at the 
Antwerp Exhibition, are the last of along series, 
which it is worth while to recall, in order that we 
may realise how many and how assiduous are the 
workers in this branch of practical science. The 
first application of electric traction was made in 
1879, by the firm of Siemens and Halske, over a 
track 300 metres in length and 24in. gauge. A 
small locomotive furnished with a Siemens motor 
drew three small wagons each carrying six persons. 
It received its current from a ceutral rail and re- 
turned it by the two ordinary rails. It was an in- 
stallation of this kind which met with so much suc- 
cess at the National Exhibition at Brussels, and 
also at Dusseldorf and the Crystal Palace. In 1880 
MM. Marcel Deprez and Bontemps constructed 
an electric postal railway for the transmission of 
despatches. This was little more than a toy, the 
weight carried being eleven pounds and the speed 
eight miles an hour, six Bunsen elements furnishing 
the current. The first permanent installation was 
that designed to carry passengers between Lichter- 
felde and Gross, near Berlin, and was 1.6 miles in 
length. It was erected in 1881, and the system 
adopted was that in which a traveller or monkey 
carriage runs along two conducting wires mounted 
on posts and forms the means of communication 
between them and the motor. In the same year 
Messrs. Crétien and Felix exhibited an electric 
locomotive driven by accumulators and intended 
for use in the sugar factory of Sermaize. The same 





inventors also brought out an electric tramway 
in Paris, making with it, during three months, 4000 
The vehicle 


trips, and carrying 86,000 passengers. 





belonged to the Compagnie des Tramways du Nord, 
and weighed 12,000 lb. empty and 20,000 lb. full. 
It was impelled by a Siemens dynamo placed under 
the floor, and between the two axles. In the same 
year there were railways started at Portrush in 
Ireland, and at Rochester in the United States. 

In 1882 there was inaugurated the electric 
tramway between Charlottenburg and Spandau. 
The same year also saw an installation at the Ams- 
terdam Exhibition, the motive power being derived 
from accumulators weighing 1550 lb. and a Siemens 
motor (type D*) weighing 300 1b. At the Vienna 
Exhibition there was an experimental line nearly a 
mile in length, with curves of 250 metres radius 
and some slight gradients. The rails served as the 
conductors for the current, and two, and sometimes 
three vehicles were attached to the locomotive, 
which at times, attained a speed of twenty miles an 
hour. In 1884, Mr. Siemens, of Berlin, took in 
hand the electric tramway from Frankfort to Offen- 
bach, a length of fourteen miles. Each train con- 
sisted of twelve wagons, and was propelled bya 
current of 600 volts generated by three dynamos 
grouped in quantity. The central station was at 
Oberrau, and contained an engine of 240 horse- 
power. The carriages weighed 4 tons, and ran at a 
speed of fourteen milesan hour. The same year saw 
the experiments of M. Philippart in Paris, and the 
inauguration of the East Cleveland Street Railroad 
in Cleveland, U.S.A. In this latter the road was five 
miles long, and the generating station was ata point 
four miles from the commencement. The current 
was carried in conductors laid underground in a 
tube with a slot in its upper side, through which 
there descended an arm carrying brushes to form a 
communication with the vehicle. Each train con- 
sisted of fifteen vehicles with a single motor, and 
the results were so satisfactory that it was announced 
the company would adopt the electric haulage over 
its entire system of twenty miles. There is also 
employed in America the Daft system, in which a 
central insulated rail carries the current. Edison 
likewise has attacked the subject, using an inde- 
pendent motor for each car, and employing a current 
with an electromotive force of 600 volts. An 
electric railway has lately been installed at Toronto 
in Canada. The car which forms the locomotive 
measures 14 ft. by 6 ft., and weighs about 80001b. 
The electric motor was constructed by Van Depoch, 
of Chicago, and its power is estimated at 50 horses. 
The driving current is carried by two conductors of 
copper mounted alongside the track in a sort of 
covering which prevents accidental contact, and it 
recharges the motor through brushes fixed to the 
carriage. 

Our readers are already familiar with what has 
been done in the country by Mr. Reckenzaun, the 
Electric Power Storage Company, and others. We 
have already described Mr. Reckenzaun’s car, but 
we may recall the fact that it carries two motors 
and forty-six passengers. The accumulators furnish 
a current of 150 ampére-hours with an electro- 
motive force of 120 volts, suflicient to drive the car 
for two hours. 

We now come to the experiments made at Ant- 
werp during the timethe Exhibition wasopen. In 
the international competition in economic traction 
organised between the railway station and the Ex- 
hibition along the Avenue du Sud, the haulage was 
effected by means of accumulators. The car was of 
the ordinary type with two platforms, and was the 
same vehicle which had already been some time at 
work at Brussels in the Rue de la Loi. Under the 
seats there were placed Faure batteries which 
actuated a Siemens dynamo of the type D,, weigh- 
ing 4001lb. This motor drove the axles directly 
by means of achain. The accumulators employed 
were of an improved kind devised by M. Julien, 
the under-manager of the Compagnie ]’Elecitrique, 
which undertook the work. The principal modifi- 
cation consisted in the substitution for the lead core 
of the plates, of one composed of a new unalterable 
metal. By this change the resistance is considerably 
diminished, the electromotive forge rises to 2.40 
volts, the return is greater, the output more con- 
stant, and the weight is considerably reduced. The 
plates being no longer subject to deformation, have 
the prospect of lasting indefinitely. There were 
thirty-six of these accumulators inclosed in an 
ebonite box weighing 44 lb., the total weight being 
1760 lb. 


Gramme machine of the ordinary kind giving a cur- | direction. 





when complete, the batteries were able to work for 
fifteen hours, and drive the car 46 miles, not count- 
ing the stoppages. 

The electric measurements were made by a 
Breguet galvanometer and a Cauderay meter con- 
structed by Messrs. Delisle and Co., of Paris. The 
speed was regulated by cutting a certain number of 
the accumulators out of circuit, and not by the 
device of inserting resistances which cause a waste 
of energy. By breaking the circuit entirely the 
motive power ceased, and the vehicle might either 
be stopped by the brakes or allowed to run forward 
by gravity if the road were sufficiently inclined. An 
attempt to economise power by causing the dynamo 
to recharge the batteries as the car ran down kill 
was not successful. 

The electric tramway was quite equal in speed to 
those driven by steam or compressed air, and was 
characterised by its noiselessness and by the care 
with which it was manipulated. Its cost relatively 
to other systems may be gathered from the follow- 
ing figures. The Gramme machine cost 48/., the 
motor 108/., and the accumulators 2.25 francs per 
kilogramme (10d. per pound). To these must be 
added the cost of erection and of the switches for 
manipulating the current. 

At the same time that the electric tramcar was 
runnjng, there was also to be seen an electric loco- 
motive furnished with sixty Faure accumulators and 
capable of drawing two ordinary carriages filled 
with passengers. The results obtained are said to 
have been very satisfactory. 

An electrically moved boat was also exhibited in 
a lake in the grounds after it had made the journey 
from Brussels to Antwerp at the speed of rine 
miles an hour. On the trip it was under the com- 
mand of M. Petit, the manager of the Compagnie 
lElectrique, and carried a crew of nine persons. 
The power was provided by accumulators which 
worked a screw of peculiar construction. The boat 
was 26 ft. long and was exceedingly handy ; it could 
be made to trace figures of eight with the greatest 
ease, while there was so little disturbance of the 
water that the eddies scarcely reached the bank. 
This, of course, was not the first electric boat, as 
one appeared at the Paris Exhibition of 1881, while 
there have been several since, both on the Thames 
and the Meuse. 








THE WEATHER OF NOVEMBER, 1885. 

NoveMBER weather lore directs us to ‘* Expect 
St. Martin’s summer, halcyon days.” Martinmas 
is the llth. This fell in the second week which 
was cloudy, overcast, occasionally misty, with not 
much rain, mild temperature and south-easterly 
winds ; probably conditions partially bearing out 
the maxim, though the following week was much 
finer. There is an adage which says, 


‘* Tf the wind is in the south-west at Martinmas 
It remains there till after Christmas ;” 


which we need not expect it to do this season. 
Another adage says, 


‘“* Tf there’s ice in November that will bear a duck, 
There’ll be nothing after but sludge and muck.” 


Certainly there was little or no ice, but the sludge 
and muck have been sufficient, and it may be con- 
solation to know that they are not likely to be 
indefinitely prolonged. The first and last weeks 
were very wet, and generally the month has been 
a mild one, with but few frosty nights. 

The mean atmosphere pressure and temperature 
at extreme positions of the British Isles, to which 
the Isle of Man is central, were as follows: 














| 
eae Mean | Difference | Mean | Difference 
Positions. Pressure, | from Normal.| =| from Normsl, 
cee — 
in. in. | deg. deg. 
North 29.74 below 0.03 | 44 above 2 
South 29.36 » «0S re Baie 
West 29.75 pes | ee | 2 
East 29.93 above .06 44 nil 
Central 29.84 below .04 | 45 | above 1 





The mean distribution of atmospheric pressure 
would indicate a resultant for the winds from 
S.W. by S., but the daily general directions of the 
winds over these islands give a resultant from 


They were charged in a shed by a/S. by E. equivalent to wind for nine days from that 


The normal resultant for the month is 


rent of 20 ampéres and 90 volts, driven by a port- |W. by N. Temperature was above the normal, in 


able engine. 


twelve hours with a current of 13 amperes, and 





The process of charging occupied | correlation with the southerly winds. 


The distribution of rainfall in frequency and 
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amount, may be roughly inferred from the following 
results : 





ai 3 Difference 

Places. | Rainy Days. Amount. | from N at! 
| in. in. 
Sumburgh 21 2.83 below 1.35 
Scilly .. 18 3.12 » ‘ear 
Valencia | 22 4.88 » 0.26 
Yarmouth | 18 27 a eee SS, 


It thus appears that the rainfall was in all parts 
below the average, but not to any appreciable 
amount, except in the north of Scotland, where it 
was much less than usual. This again is in corre- 
lation with the southerly winds. At Roche’s 
Point 1.25 in. of rain was measured on the 28th. 

The period from the 1st to the 7th was charac- 
terised by westerly winds boisterous and rainy, 
cyclonic disturbances skirting the north-west coasts 
of these islands. Thence to the 12th south-easterly 
winds prevailed with dull and misty weather. The 
13th to the 15th had winds from W. to N., cloudy, 
cold, and stormy in north Scotland. From the 16th 
to 26th the winds were chiefly east south-easterly, 
brilliant weather 15th to the 18th, then overcast, 
tu misty and rainy. The 27th to the 30th we had 
south-westerly winds, stormy, and very rainy 
weather. A barometric depression was shown off 
the south of Ireland on the 24th, where it re- 
mained until the 26th, when, having grown deeper, 
it travelled northward, and gales were very strong 
from E.S.E. Another depression moved quickly 
in a nerth-easterly direction over these islands on 
the 28th. On the 29th followed another, moving 
with unusual rapidity north north-eastward, off the 
west and north-west coasts. 

The highest barometer, 30.45in., was recorded 
on the 17th, the lowest, 28.7 in., on the 27th. The 
maximum temperature, 63deg., occurred at Leith 
on the 3rd; the minimum, 18deg., also at Leith, 
on the 18th. A thunderstorm occurred at Hurst 
Castle on the 5th. Aurora was seen in north Scot- 
land on the 7th. During the easterly winds, the 
clear nights being favourable for radiation, low 
temperatures were experienced at inland stations. 
On the 6th, 8 a.m., the temperature at Scilly being 
52 deg., that at Aberdeen was only 29 deg., but on 
the 8th the contrast was more surprising, for Wick 
had 52 deg., while Oxford had only 37 deg. On the 
14th, Scilly 47 deg., contrasted with Loughborough 
22 deg. ; on the 15th, Scilly 46deg., Parsontown 
23 deg. ; on the 16th, Valencia 48deg., Aber- 
deen 23 deg.; on the 18th, Scilly 50deg., Aber- 
deen 2ideg.; on the 19th, Scilly 48deg., Cam- 
bridge 30 deg.; on the 20th, Scilly 52 deg., 
Stornoway 29 deg. ; on the 29th, Valencia 56 deg., 
Aberdeen 35 deg. 

According to the reckoning of the weather nota- 
tions, the north and west had 6 fine days, while 
the south and east had only 3; the south had 20 
overcast days and the west only 15. Most sunshine 
would thus be indicated in Ireland, and the least 
in south-west England. The actual results of bright 
sunshine, estimated in percentage of its possible 
duration, for the four weeks ending the 30th, was 
for these islands altogether 16, for north Ireland 
22, south Ireland 21, east Scotland 20, east England 
19, south-west England 17, north-west England, 
also the Channel Isles, 16, central England and 
north Scotland 15, west Scotland 14, south England 
15, north-east England 10. 


NOTES. 
OpERATIC TELEPHONY. 

Ir is stated that arrangements are about to be 
made for ‘‘ laying on” the telephone to the 
Covent Garden Opera House, and opening a tele- 
phonic saloon where by the payment of a shilling 
persons may look in and hear a portion of the 
opera. If the arrangements are as successful as 
those of Paris in 1881, there will be every prospect 
of success, as many people will go out of curiosity. 


Russtan TRADE. 

We mentioned two or three weeks ago that the 
St. Petersburg Society for Promoting Russian 
Trade, and the shipbuilders of Russia, were exert- 
ing themselves to their utmost to induce the 
Minister of Finance to increase the existing heavy 
duty on foreign-built vessels imported into Russia, 
and to grant a premium for steamers built at home. 
The Novosti now announces that five steamers have 
been ordered at Newcastle and Glasgow for a new 





line of vessels to run between Odessa and the China) introduced the use of petroleum upon its steam 
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Seas, named respectively the Volga, Don, Peroon, 
Monomakh, and Gromoboi. These are of the same 
type and dimensions as half a dozen steamers built 
in this country between 1883 and 1884 for the 
Black Sea Steam Navigation Company for service in 
the East. These two lines, and that of the Moscow 
cruiser fleet, make three distinct services plying 
between the Russian ports of the Black Sea and 
China. Two of these lines are subsidised by the 
State, and the third is also to receive a certain 
amount of Government support. 


Tue New Comer. 

The new comet, just discovered by M. Faber, of 
the Paris Observatory, has been seen from Belfast 
on the confines of Andromeda and Pisces, moving 
westward. It is very faint as yet, and appeared in 
the telescope asa hazy or nebulous light with a 
slight condensation near the advancing side, and 
apparently a small stellar nucleus. Observations 
in the course of a few days will determine whether 
it will be visible to the naked eye. 


Jouiy’s AUTOMATIC SPRINKLER. 

At arecent lecture before the Society of Arts, 
Professor Silvanus P. Thompson described a new 
automatic fire extinguisher of the American sprinkler 
pattern, which has been devised by Mr. Philip 
Jolin, of Bristol. It consists in closing the vertical 
oritice by which the water descends with a lead- 
topped ball valve held up against the supply oritice 
by a pair of springy metal levers which are clamped 
below by a fusible metal clamp. The clamp is in 
the form of a button made in two parts soldered at 
the edges right and left, and admitting the ends of 
the levers by an aperture which passes from top 
to bottom. This bottom is protected beneath a 
divided cone, which serves partly as a detlector for 
the water, partly as a protector to the clamping 
button, and partly as a collector of the hot ascending 
air. When the levers open the valve ball drops a 
short distance, and operates as a deflector. In 
another form of the apparatus a small truncated 
cone of fusible alloy holds the ball in its seat ; and 
in athird the levers are held together by a double 
link of brass united by a wedge of alloy subjected 
only to compressing and shearing stresses. 


STEALING ELECTRICITY. 

The leakage to the earth of the underground leads 
of the Edison electric lighting system, from the 
central lighting station in New York, U.S., is said 
to be about three amperes, the tension being 110 
volts. It was found that numerous unprincipled 
persons had availed themselves of the opportunity 
to steal electricity, and use it for operating motors, 
and for induction coils. The method of filching the 
electricity was by boring through the iron pipe sur- 
rounding the insulating compound, and then fur- 
ther into one of the copper leads ; a set screw fixed 
into this orifice, formed one connection and the 
earth the other. Of course this connection was 
made beyond the electric meter. It was hardly 
worth while to maintain the continuous espionage 
necessary to detect and punish these pilferers, but 
the superintendent, of the station, Mr. Chamber- 
lain, coupled in extra dynamos and threw as great 
an increase of current over the system as the safety 
catches would permit, at various times for about 
one second ; while this current was passing the in- 
candescence lamps would give an unwonted glow, 
and every induction coil and motor surreptitiously 
attached to the system would receive an extra 
current designed to burn it. In this manner the 
system is occasionally cleared of all trespassers. 


PETROLEUM AS FUEL. 

The use of petroleum and of the residuum of its 
distillation, has been extensively used for the steam 
marine on the Caspian, and on the railways in South- 
Eastern Russia, but the price of petroleum in the 
eastern portion of the United States has been too 
great to enable its economic use, in competition 
with coal, although there have been numerous 
devices for its combustion under boilers, which have 
been successful in the mechanical aspects. A loco- 
motive has been made which burns naphtha, which 
is vaporised by steam jets, but for numerous reasons 
it has never been adopted by the railways, although 
the absence of cinders and smoke and the ease with 
which the generation of steam can be controlled, 
renders this class of fuel particularly adapted to 
locomotives. The recent development of the petro- 
leum deposits on the Pacific coast of the United 
States, has opened anew its application for the gene- 
ration of steam. ‘The Central Pacific Railway has 





————————— 
vessels at its western terminus at Oakland, near 
San Francisco, with excellent results. As in the 
Russian system, the oil is blown into the firebox by 
steam jets, and the cost of oil on one of their 
vessels, the Throughfare, for five months is said to 
be 56 per cent. of the cost of coal on the same 
steamer for the corresponding five menths of last 
year, Asa matter of general practical application, 
it is found that 100 United States gallons (80 
imperial gallons) of petroleum, costing 4 dols., is 
equivalent for steam purposes to one ton of coal 
costing 7 dols. Therefore its use is rendered 
advantageous by the abnormally high prices of 
coal for fuel, and the discovery of beds of coal in 
accessible localities in these States, would render 
the use of petroleum for steam purposes as far 
out of the question as in the Eastern States, where 
the deposit of coal and of petroleum are equally 
accessible. 


Tue NAVIGATION OF THE Oxus, 

The Tashkent ofticial newspaper, Turkestan Vic- 
dornoste, announces an occurrence which, had 
England been less occupied with elections, might 
have caused a stir in this country. Captain Brukoff, 
a Russian naval officer, has set out from Kazala with 
the Aral fleet, and in a week or two, steamers will 
be running on the Oxus to the Afghan ferries be- 
tween Khoja, Saleh, and Balkh. Brukoff is the 
ofticer who some years ago demonstrated the River 
Oxus to be navigable as far as Afghanistan, and is 
appointed in charge of what must for the future be 
known as the ‘‘Oxus Flotilla,’ until more definite 
arrangements are made respecting its future. Since 
the summer of last year the Government has been 
negotiating with a Moscow syndicate to take over 
the Aral fleet, and develop it for mercantile pur- 
poses, receiving in return an annual subsidy from 
the State. The terms demanded by the syndicate, 
however, have been too onerous for acceptance, and 
until better ones are forthcoming, the Government 
will control the navigation service itself. It its 
present form the Aral flotilla is not very formidable 
to any but Asiatics, the five steamers composing it 
being somewhat old and worn. The best is the 
Samareand, built by Cockerill in 1866. This is 
150 ft. long, 22 ft. broad, 2} ft. in draught, dis- 
placing 167 tons, and having engines of 77 nominal 
or 213 indicated horse-power. Herarmament com- 
prises two 4-pounders, two 36-Ib. howitzers, and 
two 6-lb. carronades, sufticient, in short, to scare 
the nomads and confront any enemy except the 
Afghan horse artillery, which the Ameer could send 
to the banks of the Oxus from Balkh. It must not 
be overlooked, however, that once Russia completes 
her Askabad railway to the Oxus, she will be able to 
transport from the Caspian to that river any number 
of small steamers on railway trucks. Only last 
summer she despatched fifty torpedo cutters from 
St. Petersburg to Sebastopol by railway, and as 
soon as the Transcaspian line is finished, she would 
be able to do the same thing in Central Asia. 


THE INAccuRACTES OF CHILLED CAR WHEELS. 

At a recent meeting of master car-builders at 
Boston, U.S., it was stated that the 24-in. chilled 
iron car wheels were liable to be } in. different in 
ranges of diameter and an equal amount in eccen- 
tricity, both variations being caused by irregu- 
larities in cooling. The sentiment of the meeting 
was reported to be against grinding the wheels to 
accuracy in concentricity and diameter, as involving 
a useless expense. These opinions do not seem to 
be warranted by an examination of the facts. The 
evils of uneven wear of chilled wheels are well 
known, and universally ascribed to skidding the 
wheels by excessive application of the brakes, but 
as such use of brakes is forbidden, and at present 
somewhat infrequent, is it not more probable that 
it is in great measure due to the enforced slip 
caused by fastening wheels of different diameter 
upon the same axle? Taking the extreme case of a 
24-in. wheel and a 24}.in. wheel upon the same 
axle ; in a 100-mile run there would be a difference 
of 871 revolutions or 5529 ft. in the distance com- 
passed by each of the wheels, and one wheel or the 
other must have slipped on the track more than 
a mile, with its consequent wear which would 
soon find the softest parts in the wheel, not to men- 
tion the excess of tractive force required to do this 
extra work. Such of the wheels as were j in. 
eccentric would be raised 1751 ft. during the 100- 
mile run ; and the one-third of a mile of vertical 
component must pound rolling stock and roadway. 
Some of the best managed American railways use on 
their passenger cars, wheels which have been ground, 
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EXHIBITS AT THE SMITHFIELD CLUB SHOW. 


——_, Fig. 7. (For Description, see Page 562.) 
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but this comprises only a small proportion of all the 
car wheels in use. The Pullman parlour cars use 
wheels which are made of an annular mass of paper, 
36 in. in diameter, pressed between an iron boss at 
centre and surrounded by a steel tyre ; thin iron 
plates bolted to each side protect the paper against 
exposure. There are other forms of car wheels 
made of pieces of iron with rubber between the iron 
body of the wheel and the steel tyre; and they 
have given excellent results, but the excessive first 
cost has retarded their introduction. 











Leap-Encasep ExLectrric ConpDuctors. 

In our issue of October 11, 1881, we gave a com- 
plete account of the manufacture of the Berthoud- 
Borel lead-encased electric conductors. In these, 
as we explained, the copper wire is covered with 
several windings of cotton treated with a special 
insulating medium, and over this there is laid a lead 
pipe, which is formed from metal heated to that 
point at which it will flow under comparatively 
moderate pressure, and forced through a die, 
through the centre of which the covered conductor 
is being drawn. In some cases, as for instance 
when the conductor is to be laid underground, a 
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a second sheathing is placed over the first witha layer 
of gas tar intervening between the two. These 
STEERING GEAR FOR TRACTION ENGINES, BY MESSRS. AVELING AND PORTER, ROCHESTER, conductors have since come into extensive use, as 


they are remarkably handy to use, and may be made 
to follow the windings of cornices, mouldings, and 
the like with perfect accuracy. The dielectric will 
permit of the wire being raised to a high tempera- 
ture without injury, since it sustains the passage 
through liquefying lead in the process of manufac- 
ture without taking any harm. At the same time 
its resistance falls very slowly under a rise of tem- 
perature, as shown by the subjoined table : 


Deg. Cent. Megohms. 
13.0 2110 
20.0 1830 
23.7 1530 
27.4 1120 
33.0 796 


These conductors are laid underground without any 
protection by troughs or pipes, and if the work be 
carefully executed, they give most satisfactory re- 
sults. ‘The municipal installation at Greenock was 
furnished with these conductors, and since it was 
completed the insulation has remained perfect. 
They have likewise been employed at the Arlberg 
Tunnel, by the Edison and the Brush Companies 
of New York, at the Paris Opera, at the St. Gothard 
Tunnel, under the street of Lausanne, at the port 
of Havre; also at Neufchatel, Crema, Zurich, 
Madrid, Barcelona, Stuttgardt, and elsewhere. 
The results are always successful if sufficient care 
be taken in the laying. It must, however, be 
always borne in mind that lead is a weak metal, 
and that if stones or broken bricks be rammed in 
immediately over the cable the sheathing will be 
abraded and the insulation spoiled. The account 
of the laying of the Greenock cables by Mr. Edgar 
Beckingsale will be found on page 296 of our last 
volume, and will serve as an excellent code of in- 
CHIMNEY LIFTER, BY MESSRS. J. T. MARSHALI, SPARK CATCHER, BY MESSRS. R. GARRETT struction for any one desiring to avail himself of 

AND CO., LIMITED, NOTTINGHAM, AND SONS, LEISTON. these cheap and efficient conductors, which are par- 
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ticularly useful for telephonic work, and ‘the ex- 
ternal sheath completely does away with all 
induction. 


Automatic TRANSMISSION OF SIGNALS BY THE 
TELEPHONE. 

Mr. John M. Pendleton, president of the Equitable 
Electric Company (U.S.A.), has recently invented 
an instrument which promises to become one of the 
most useful of the numerous subsidiary inventions 
which have followed the introduction of the tele- 
phone. It consists of a device whereby a person 
can set a signal at his telephone indicating the hour 
of a return, which will be repeated back automati- 
cally to any person who attempts to call him to the 
telephone. Suppose the person were to go away 
and not return until three o’clock, he would set the 
hand on a small box attached to the telephone 
stand at three o’clock, and when any person on that 
circuit attempted to call to that person, he would 
hear three sharp clicks in the telephone, and be 
advised thereby that there is no one at the tele- 
phone, but also that they will return at three o’clock. 
The mechanism by which this is accomplished con- 
sists of a train of clockwork, whose escapement may 
be released by an electro-magnet charged by the 
current from the ordinary means of signalling. The 
clockwork turns an indented wheel around once in 
less than one minute, when the escapement 
stops. In revolving, the teeth of this indented 
wheel operate a key or hammer, which closes the 
circuit the desired number of times, and produces 
an equal number of sharp clicks on the telephone 
at the other end of theline. It containsa peculiarity 
of construction in that the teeth of the revolving 
wheel are not used as contact points to effect the 
closure of the circuit, but that is done by a hammer 
with platinum surfaces, which are not injured by 
the slight spark. The number of teeth on the in- 
dented wheel, which are exposed so as to actuate 
the hammer, and therefore the number of strokes 
is adjusted by means of a sliding sector beside the 
wheel. Thesector is moved to the desired position 
by means of a pointer on the outside, and similar 
to the hour hand of aclock. The whole apparatus 
is cheap and simple, and requires no extra expen- 
diture of electricity for its operation. The clock- 
work requires winding once for every 300 calls upon 
the telephone, but an exposed target reads ‘‘ wind- 
up” at some time before it is necessary. The ap- 
plications of such apparatus are not limited to the 
exact purposes set forth, but may be used on any 
electrical circuits where it is desirable to return 
mechanically fixed and predetermined signals from 
the called back to the calling station. Fixed 
messages may be sent is this manner by sub- 
stituting for the ordinary indented wheel, one 
with teeth whose serrations have different widths, 
and in this manner by transmitting the long and 
short electrical impulses corresponding to letters of 
the Morse telegraph alphabet and composing a 
sentence, which would serve as a fixed reply, and 
the answer could be read by any one familiar with 
reading telegraph messages by sound in the usual 
manner. 


Tue Ammonia Sopa Process. 

In the Journal of the Society of Chemical Industry 
for September, there is a very interesting article, by 
Dr. Ludwig Mond, on the origin and development 
of the ammonia-soda process, which isso immensely 
affecting one of our greatest industries at the present 
time, and which threatens with extinction some of 
the largest works in thecountry. It was only to be 
expected that so successful and vastly important an 
invention should be claimed in more than one 
quarter, and it appears that quite recently very 
good authority has been put forward in support of 
the contention that the honour was due te French 
chemists, and thus that if the old soda process of 
Leblanc was to be superseded, the victorious suc- 
cessor was equally the product of French skill and 
knowledge. But this claim appears to be totally 
unfounded, if we may judge by the array of facts 
and specifications, with exact dates, which Mr. 
Mond puts forward. These facts and figures are not 
only interesting as settling the question as to the 
origin of the conception of the process, but are also 
exceedingly curious as showing how long a piece of 
chemical! knowledge, complete almost to the latest 
details, may remain practically unavailable till some 
inventor, more practical and more pertinacious than 
his predecessors, comes forward and shows the exact 
means as to apparatus and appliances, which will 
enable this chemical knowledge to be carried out in 
practice on the grandest manufacturing scale. In 


the present instance it was Mr. Ernest Solvay who 
overcame all the difficulties and first made the pro- 
cess really applicable on the large scale. It appears 
that the first notice of the process is in an English 
specification by Dyar and Hemming in 1838. The 
first specification, although it deals with the reaction 
between common salt and ammonium carbonate, 
which is, of course, the basis of the process, yet 
proposed to do so in such a manner that, as is now 
known, the process could never have been econo- 
mically carried out, owing tolossof ammonia. This 
first specification was repeated exactly in a French 
patent, one year later, taken out by Delaunay, 
acting as agent for Dyar and Hemming. In 1840 
this first French patent is followed by an additional 
one, which is allowed almost free of expense by 
French law, but would cost a great deal in: his 
country. In this case it would appear that Dyar 
and Hemming found out certain very great improve- 
ments in the process soon after taking out their first 
patent in England, and that they protected these 
improvements in France, but did not do so in Eng- 
land owing to the expense. Although the first 
patent of Dyar and Hemming is the earliest re- 
corded attempt to base a manufacture on the re- 
action concerned, yet they could hardly be looked 
upon as the inventors of the industry now so ex- 
tensive, had they not gone beyond their first specifi- 
cation. But the improvements above spoken of 
carry the matter so much further, that what they 
there state and claim practically covers the entire 
chemistry of the process as now worked. Though 
the manufacture was not a success till 1865, in spite 
of numerous and costly attempts by many manu- 
facturers, this long interval of failure was due to 
the mechanical and not the chemical side of the 
question. The claim that has been put forward for 
French chemists, is based upon patents taken out 
in 1854 by Schloesing, and by Schloesing and 
Rolland in 1858. It appears that these gentlemen 
themselves have always acknowledged that they 
were only trying to improve the process as described 
by Delaunay, after Dyar and Hemming, and _ that 
the claim for priority was only put foward by others 
on their behalf. As concerns the simple chemical 
fict that bicarbonate of sodium results when a 
solution of salt is mixed with ammonium carbonate, 
this was known long before Dyar and Hemming 
took out their patent, though it was never pub- 
lished. It is mentioned in the note-book of the 
chemist Vogel as far back as 1822, and the late 
Dr. Angus Smith told Mr. Mond that the reaction 
had been shown to him by Mr. John Thom, several 
years before 1838. Letters of Mr. Thom show that 
he actually manufactured soda in this manner at a 
works where he was chemist as far back as 1836. 
But he did this in such a crude and commercially 
impracticable manner that no extensive manu- 
facture could be based upon his process, and what he 
did in no way detraéts from the position of Dyar 
and Hemming as inventors of the method now in 
use. 








COMPOUND LOCOMOTIVES. 
To THE EpitTor oF ENGINEERING. 

Srr,—Permit me to thank you for giving publicity to 
my communication of the 31st ult. 

I notice with considerable amount of satisfaction, that 
there is a much better feeling existing, and that your 
undoubtedly able correspondent ‘‘ Argus” is not going to 
leave us in the dark respecting his idea of what a com- 
pound locomotive should be, and by your leave, I beg to 
tender my thanks to him for his reply to my letter. I 
desire now, however, with your kind permission to say 
that I steadfastly believe what he says, that up to the 
maximum point of the equivalent cut-off, the power of 
the two engines referred is the same; that I was not 
altogether ignorant of this, I think my former letter 
leaves sufficient testimony, and that I had not quite over- 


looked the usual formule of i th of the stroke being the 


equivalent cut-off in a single cylinder (R=the ratio of ex- 
pansion in the compound) of the dimensions of the low- 
pressure one, or two cylinders each half the area and 
equal length of stroke of same, will be also apparent ; but 
as it is possible to admit live steam up to 75 per cent. of 
the stroke on the two simple cylinders, it necessarily 
follows that the mean pressure is increased accordingly, 
so that taking a broad view of the subject, the compound 





certainly is not reduced to the condition of the simple 
engine, and the sum and substance is, that the latter 
would run away with a train the former would not look 
at. Ihave, however, not the slightest doubt now that 
the explanation “Argus” gives was what he, in the 
first instance, intended toconvey, but, as he will see, that 
I was sufficiently stupid to misconstrue his meaning, so it 
is just within the bounds of possibility that he misunder- 
stood Mr. Webb’s remarks on this head, and that gentle- 
man may have after all been thinking of the comparative 





maximum indicated horse-power of the two engines with 





| 
a cut-off in the simple about half-stroke. Iam fully pre- 
pared to admit that we are now agreed, and that it is 
unnecessary to carry this part of the subject further, and 
I beg to assure ‘‘ Argus” that my first letter did not “alias 
out of what he considers my ‘“ little misapprehensions.” 
but was prompted entirely by desire to remind him that 
abuse was not argument. 

Although I am as great an admirer as ever of Mr 
Webb’s doings, and can see many things in his engine 
more worthy of notice than “ paint” can possibly be, I am 
not prepared to fall down and worship every detail ; doubt- 
less even Mr. Webb may see his way clear to still further 
improve, and he would, I dare say, admit that coupling 
up the engines would be an advantage in some respects 
therefore the fact that any particular part is a special 
feature, has nothing to do with the question. It appears 
to me that most of us want to know more about how com- 
pounds can be improved, and less about what some con- 
sider Mr. Webb’s gross stupidity, however satisfactory 
that story may be to the North-Western competitors (+) 
And with this object in view I will again hazard another 
suggestion on the subject of easy starting, and that is 
that a separate exhaust pipe or by-pass be fitted, say to 
the low-pressure steam chest, in order that the high-pres- 
sure cylinders may discharge direct into the atmosphere, 
and with the splendid available pressure of 175 lb. per 
square inch, the small cylinders of the Webb compound 
will be quite capable of acting until the low-pressure 
engine can be called into play. 

Your worthy correspondent appears to be anything but 
complimentary to the usually intelligent body of loco- 
motive drivers; when he insinuates that they would not 
be capable of correctly reading a pressure gauge, and 
when their work is simplified, men of supposed superior 
knowledge will have to be called in to che the leading 
part. It strikes me if ‘‘ Argus” goes on in this way he 
will not find them so communicative as he from time to 
time gives us to understand. - 
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If I am not encroaching too much, Sir, on your valuable 
space, I would like to make a few further remarks. Sup- 
pose the full lines in the annexed diagrams, Figs. 1, 
2, 3, and 4 to represent a satisfactory indicator 
diagram of a two-cylinder compound, and let us just fora 
moment consider the effect of slightly opening the throttle 
valve. The dotted lines, Fig. 1, indicate that there 
would be loss due to incomplete expansion, Fig. 2 tells us 
that with earlier cut-off in high-pressure cylinder more 
power would be developed in that cylinder than the other, 
the receiver pressure remaining the same as before, a result 
not over satisfactory. Fig. 3 shows, I believe, that a still 
earlier cut-off renders the low-pressure absolutely ‘‘ not in 
it,” and Fig. 4 goes to prove that with late cut-off the 
high-pressure cylinder is practically useless, and com- 
pounding a farce, this result, and that represented by 
Fig. 3, is what must frequently occur in engines fitted 
with automatic cut-off to high-pressure cylinder only. (It 
appears, Sir, whilst dealing with this part of the subject 
that the remarks in your article of October 2, become 
still more apparent). Now if it does occur to the poor 
driver that all is not right, he will no doubt have recourse 
to the independent expansion gear, to try and rectify the 
defect by turning the handwheels backwards and forwards 
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without knowing which engine ought to be linked up, 
and will eventually leave the links in any position decided 
by “‘rule of thumb,” not having the slightest means of 
correctly ascertaining whether he has done right or wrong; 
he is too ignorant it appears to understand a gauge, if one 
were placed in a conspicuous position for his guidance. 

If all this and much more can go on through imperfect 
linking up, ‘surely it is high time that something be done, 
and it does appear to me, notwithstanding the very un- 
fortunate condemnation of my idea, that on account of the 
absence of a better - é plan is the best to meet the case. 

I am quite aware that it would not be prudent to give 
the cab of a locomotive or the engine-room of a steamer 
the appearance of an optician’s shop, but as Mr. Webb 
has already a pressure gauge fitted in connection with the 
receiver (and this is not uncommon in marine engine prac- 
tice, but what is the object ?), which might be substituted 
by the compound gauge, which would be of some practical 
utility, and there would consequently be one only in addi- 
tion, viz,, that in connection with the high-pressure steam 
chest. The index attached tothe reversing gear, instead 
of being graduated in the usual way of fraction of the 
stroke, might be engraved according to the steam chest 
pressure, say 100 lb., 110 ]b., 120 Ib., 130 lb., and 140 Ib. 
per square inch, as the case may be. 

have again, with all due respect to your superior 
knowledge and admiration for the considerable ability 
shown by your many correspondents, ventured to bring 
this part of the subject to the front, believing that an 
arrangement of the kind (or a better to attain the same 
end} is very much needed to insure, under all conditions, 
the satisfactory working of the compound locomotive. 

beg to remain, yours very truly, 
Cuarwes J. ENnor. 

Oporto, November, 1885. 

P.S.—The back pressure line is not, of course, strict] 
speaking, correct, but as we were dealing principally with 
the expansion curve, this makes little difference. 


To THE EpiTor OF ENGINEERING. 

S1r,—I shall be obliged if you will allow me space to 
reply to certain points raised by your correspondent 
‘* Argus” in his letter which appears in your last issue, 
Referring to my proposed plan of compounding a ‘ Pre- 
cedent,” ‘* Argus” asks what I should think a reasonable 
justification for building an engine on the lines suggested, 
and why I prefer using the steam in compound cylinders. 
To the first of these ‘queries I reply that I should be con- 
tent with such a saving of fuel as would pay for the 
interest and depreciation due to the extra cost of the com- 
pound as compared with the non-compound engine, leav- 
ing as net advantages the freeness of running due to 
a single as compared with a coupled engine, the reduced 
wear due to the reduction of stresses on the bearings, &c. 
(not forgetting the relief to the slide valves), and the 
ability to develop a greater horse-power with a given 
boiler owing to the more economical use of the steam, the 
saving — probably fully 15 per cent. 

As regards the second query, I may reply briefly that 
my preference for the compound system is in all proba- 
bility founded on the same grounds as the preference 
which “‘ Argus” himself acknowledges ; or in other words, 
on the grounds which have during the last few years 
caused the compound system to be taken up so strongly by 
engineers generally. It is I think unnecessary to go 
into this matter in detail, as the advantages of compound- 
ing have already been fully dealt with in your pages and 
elsewhere. 

“ Argus,” I notice, complains that I have misread his 
remarks about the repairs of the ‘‘ Precedent” class. I 
have referred to his letter—that which appeared in your 
number of November 20th—again, and I find that I have 
erred in applying ‘‘ Argus’s” remarks as to the wear and 
tear of the ‘‘ Precursor” class tothe ‘‘ Precedents.” Inas- 
much, however, as I believe that the two classes are iden- 
tical, except in the size of the a wheels, I cannot 
think my error a very serious one. The position which I 
take is simply this, that the ae axle-boxes, 
motion pins, &c., of the ‘‘ Precedent” class do wear, 
and that their wear would be less if the mean strain upon 
them was reduced as it would be by compounding on the 
Webb system. If the compounding be carried out on the 
Mallet system the maximum strains would be reduced, 
but the mean strains would remain practically as before. 
As to Mr. Stroudley having, when designing the ‘‘ Glad- 
stone” class, thickened the web of his cranks in preference 
to lengthening his bearings, I presume that he utilised the 
extra space at his disposal to what he considered the best 
advantage. Judging from Mr. Stroudley’s designs generally 
I should say that he has a good reason for every special 
point of detail, and I have no doubt that he could if he 
chose explain his action in this case. 

Next with regard to the question of slipping, I men- 
tioned in a former letter that I many years ago experi- 
mented on this point, my experiments extending over 
some 2000 miles of running, but I will only refer to my 
experiments here to say that they proved to me that it 
was only by taking extraordinary care that accuracy was 
to be insured. For this reason I should hesitate to 
accept the results stated to have been noted on the Great 
Northern and the Midland railways unless I knew 
exactly how they were obtained, while even if they proved 
accurate I should regard them as exceptional. Probably 
by far the most important experiments on the slipping of 
locomotive wheels ever carried out were those conducted 
by M. J. de Laboriette on the Northern Railway of 
France about six years ago, and described by him in a 
memoire entitied ‘‘ Note sur les expériences faites au 

Ch>min de Fer du Nord en vue de constater exactement le 
nombre de tours accomplis par les roues motrices des Ioco- 
motives lancées a grande vitesse,” which appeared in the 
nunber of the Revue Générale des Chemins de Fer for 
Jan iary, 1880, ‘ Argus” will find an excellent summary 


of M. de Laboriette’s experiments in an article which 
appeared on page 287 cf ENGINEERING for April 9, 1880. 
It is further worthy of note that the experiments above 
referred to are entirely corroborated by the more recent 
researches of Messrs. Abbey and Baldwin on the Philadel- 
phia and Reading Railway as described in your number 
of September 18 last, page 283, these experimenters finding 
- slip whatever at speeds of from 43 to 61 miles per 
10ur. 

** Argus” asks me to lay down the curves of twisting 
moments for the Webb and Mallet systems of compound- 
ing, and to consider the results ; this, however, I did long 
ago, and my conclusions differ from those of ** Argus.” The 
fact is that a Webbcompound if properly proportioned, and 
having an intermediate receiver of suitable size, may be 
considered simply as two simple engines, one working 
with the steam at the boiler pressure and a high back 
pressure, and the other working with steam at the receiver 
pressure, and a back pressure due to the atmosphere. There 
is no more reason why the low-pressure part of a com- 
pound should not run freely, and do good work, than there 
is why a simple engine should fail if worked with steam at 
a pressure equal tothe receiver pressure. Of course I am 
assuming proper proportions of cylinders and valves; judg- 
ing from the indicated diagrams shown by the side of the 
‘* Marchioness of Stafford” at the late Inventions Exhi- 
bition, Ishould say that Mr. Webb’s choice of proportions 
for these parts left something to be desired. This is a point 
on which I think ‘* Argus” and I agree. 

Talso agree with ‘‘ Argus” as to the general character 
of the express work to be done on the southern section 
of the London and North-Western Railway, except that I 
think he has hardly attached sufficient importance to the 
fact that this section is more broken up by important 
stations and junctions than the corresponding lengths of 
the Midland and Great Northern lines, and that hence 
there are a greater number of points at which slacks have 
to be made. I should also fancy that the London and 
North-Western passenger stock is heavier than that on 
either of the lines just mentioned ; but this is only an 
opinion, as I have no note of the weights of the present 
standard coaches on either of the lines. Perhaps some of 
your correspondents could supply information on the 
points which would be of interest. 

In conclusion, I may say that I have heard a rumour 
that the ‘‘ Dreadnought ” class have been withdrawn from 
the Crewe-Carlisle service in consequence of the fracture 
of connecting-rods due to the transverse strain imposed on 
these rods by the Joy valve gear. If this be correct, it 
shows that the withdrawal has had nothing to do with the 
efficiency or otherwise of the compound system, but only 
arose from a defect of mechanical detail. Perhaps 
“Argus” or **X” may be able to say if this rumour is 
true, and also whether or not the ‘‘ Dreadnoughts” are 
being now used on any other service requiring a slower 
speed. I may add that if the above rumour be true, it 
raises a very important point for the consideraticn of 
locomotive superintendents who may be applying the Joy 
gear. 

I am, yours truly, 


Glasgow, December 8, 1885. INQUIRER. 








FLYING MACHINES. 
To THE EpiTor oF ENGINEERING. 


Srr,—Having been much interested in some corre- 
spondence which you published in September relative to 
flying machines, I would like to draw attention to some 
of the simplest rules and formule of pneumatics which 
seem to have been generally overlooked by inventors, and 
particularly as such oversight appears to be the reason 
why these machines have always failed when tried upon a 
large scale. Also tothe great difference between construct- 
ing a small model to fly successfully, and making a larger 
one on the same principle, and how much the difficulty is 
increased with larger machines. 

I do not wish to lay down the law, but rather to point 
out what I consider the proper method of calculating the 
horse-power and proportions of a flying machine, and to 
elicit other opinions and experiments, if you will be good 
enough to publish this letter. 

Dealing in the first place with the horse-power required, 
the principal question demanding our attention is to get 
a sufficient pressure under the sails to support the entire 
weight of the machine. Now it is at once evident that 
the intensity of this pressure must be equal to the weight 
divided by the supporting sail area. Thus if the weight 
be 1000 lb. and the area 1388 square feet, the pressure 
must be 


1000 Ib. 72.1b , 
= —. = .72 lb. pressure per square foot. 

1388 square feet : ilies titi 

In the next place, with what velocity must the sails im- 
pinge against the air in order to produce this pressure ? 

In one of Weald’s series of handbooks on engineering 
the aérial resistance to flat surfaces is given as pounds 
pressure per square foot = (velocity in foot seconds)? x 
.0017, the converse of which is a a 
pounds pressure per sq. ft. 


= / 


velocity in foot seconds 


Also the wind pressures published in ENGINEERING, 
September 18, under the heading of ‘* Locomotive Perform- 
ances,” give the same formule except that the constant 
instead of being .0017, varies from .0022 to .0027. Or if 
we adopt the usual assumption that a gale of wind moving 
at 100 miles per hour will give a wind pressure of 46 lb. 
per square foot, this gives a constant of .0021. 

If now we take the .0017 as most likely to be right, we 
find that in order to produce a pressure of .72 lb. per 
square foot under the sails, they must move against the 





air ata velocity of 





V=) arp res: = 20.6 ft. per second downward velo- 
city. 


If we adopt an inclined plane, moving horizontally, of 
course, the horizontal velocity must be greater in propor- 
tion to the slope of the sail. Thus if the slope be 3 tol, 
which is about the usual practice in windmills, then the 
horizontal velocity must be (approximately) three times 
greater, that is, 

20.6 x 3 = 61.8 ft. per sec. for horizontal velocity, 
or if the slope be 4 to 1it must be quadrupled. Now 
multiplying this 20.6 downward velocity by the weight or 
resistance against which it moves, we get the 
20.6 x 1000 Ib. x 60 _ 4 ~ 
P= = 37.5 
H.P. 33,000 7.5, 
instead of 7 H.P., which Mr. Phillips arrives at in his 
letter of September 11. 

Or taking the horizontal velocity as treble, and multi- 
plying it by the horizontal resistance, which is reduced in 
the same proportion of 4, the horse-power comes out the 
same. 

If 37.5 be the true theoretical horse-power we should 
require at least a 50 horse-power engine for friction, lift- 
ing power, and lateral motion; which weighing 18 lb. per 
horse-power would absorb 900 lb. for engine alone, making 
flight impossible, as the remaining 100 lb. would not be 
sufficient for body of machine, sails, fuel, men, &c. 

This difference of horse-power is so great, and Mr. 
Phillips’ experiments with air currents in a covered pas- 
sage give results so much higher than experiments con- 
ducted in the open air, such as a flying machine must 
necessarily deal with, that it seems probable they partook 
in some degree of the piston and cylinder principle. On 
the other hand it is likely that the curved sails which he 
adopts would give a slightly higher coefficient than .0017, 
and to ascertain the exact coefficient, it would be highly 
desirable to have experiments conducted in a perfectly 
open space with sails moving against the air. 

With reference to the increased difficulty of flight with 
larger machines, I give below a table of proportions which 
is widely applicable not only to flying machines but also 
to steam engines and all kinds of structures similar in 
design but of various sizes, and to the various parts of 
such similar structures. 

Thus, if a small model fly successfully, and we wish 
to make another z'times larger, then all the 
Dimensions will vary in the proportions of a! 
Areas of sails, pistons, and cross sections of parts as x? 


Strengths of the different parts o = 
Weights ” ” oo = 
Strains (intensity per square inch) 
—weights _ x* _ ~# 
areas a 
Pressures on sails and pistons per square inch 
—Weights _ x _ - 
areas x 
Velocities= / pressures= 4/xz= at 
Horse-power= weight x velocity =a? x «/x= xi 


To give a full explanation of these proportions would be 
out of place at present, although if necessary I will do so 
in a future letter. But it is easy to see how the weight of 
the larger model will increase as the cube of the di- 
mension, whereas the area of the supporting surface only 
varying as the square, the intensity of pressure on the 
sails must increase with the dimensions, and in order to 
attain this increased pressure the velocity of the sails 
must be increased as the square root of the pressure, and 
so it follows that if the pressure on the sails increase as 
the dimension, the area as the square, and the velocity as 
the square root, that the horse-power must increase as the 
product of these, viz. : 

H.P.=pressure x area x velocity=2x2?x ,/z=x?2 

Thus the necessary power rises very rapidly as the size 
is increased, and to attain this horse-power from an 
engine working at its natural speed, and the speed natural 
to the size of the larger model, we must increase the boiler 
pressure 2 times to attain 


H.P. developed by engine=cylinder pressure x piston 
area x velocity 2x 22x ,/x=,3. 


Thus the pressure on the boiler must rise the same as the 
other pressures and strains, viz., in proportion to the 
dimension 2. 

This brings us to the second difficulty with large ma- 
chines, viz., that all the strains increase in intensity with 
the increased dimension, because the weights vary as the 
cube and the absolute strengths of the parts only as the 
square. 

This applies to all structures which beyond certain 
limits would collapse from their own weight, but it is 
only in flying machines of large size, where lightness with 
strength are the first desiderata, that the difficulty 
becomes really serious. 

Perhaps as this letter already exceeds my original in- 
tention, I cannot do better than to conclude by a reference 
to the animal kingdom in order to point my meaning to 
those who do not care for mathematics. 5 

Every one knows with what facility a fly wil! suddenly 
mount on wing, the comparative ease of flight in small 
birds, the greater difficulty which swans and larger birds 
have in rising, and the total inability for flight in very 
large birds, such as ostriches. We all know, also, how 
much more serious are tlie results of a fall to a large 
animal than to an insect, which can be thrown about 
without any apparent injury. Just in the same way a 
small model of a flying machine may succeed very well 
and bear a good deal of knocking about but the larger 
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one will not fly at all, and if it did would soon smash 
itself. 

This, I believe, is the reason why no large flying 
machine has yet succeeded, nor is likely to, until we find 
some very light engine developing an enormous power, or 
something lighter and stronger than hollow steel, and 
until inventors calculate accurately the proportions of their 
machines. 

Apologising for the length of this letter, and hoping that 
it may elicit further light on a dark subject, 

I remain, yours truly, 
Watter F, Bett, M.1.C.E.f. 

Ferro Carril de Zafia a Huelva, Spain. 

November 24, 1885. 





LONDON WATER SUPPLY. 
To THE EDITOR OF ENGINEERING, 

Sm,—From various passages in some of your contem- 
poraries we gather that the report on vhe examination of 
the metropolitan water supply by means of the gelatine 
method, as published in the Water Examiner’s report for 
October, has been much misunderstood, and that some ex- 
planation of the scope and meaning of this method of ex- 
amination is desirable. 

We have had recourse to this method of examination in 
order to detect the organised matter present in the Lon- 
don water supply; it must not, however, be supposed 
that this living matter is necessarily either the result of 
sewage contamination or prejudicial to health. On the 
other hand it is obviously desirable to have water for 
domestic use as free from all living organic matter as pos- 
sible, and inasmuch as the processes of subsidence and 
filtration, to which the water is subjected before delivery 
to the consumer, have for one of their objects at least, the 
removal of such matter, it is of importance to ascertain 
whether and to what extent these processes of purification 
are efficient. 

The results obtained for the months of September and 
October by the gelatine method and published for the 
first time in the October report show that, whilst the 
Thames water at the intakes of the companies contained 
upwards of 1000 organisms, the average number found in 
the samples taken from the main amounted to 28, This 
result speaks for itself as to the efficiency of the com- 
panies’ treatment of the raw material with which they 
have to deal. 

Any public alarm, which the misapprehension of our 
reports may have caused, will doubtless be allayed by a 
consideration of the fact that micro-organisms are not only 
present in nearly all natural waters, but that they are in- 
haled by every inspiration from the air. This being so it 
is eminently satisfactory to find that the water supplied to 
London contains so small a quantity of organised matter 
and that filtration has such a power of removing these 
micro-organisms. 

Francis Boiton. 
Percy T, FRANKLAND, 
4, The Sanctuary, S.W., December 3, 1885. 





CHINESE PROGRESS. 
To THE EpiTor oF ENGINEERING. 

Stmr,—Mr. Haldane’s letter in yours of August 14 
must be intensely amusing to many of your readers; it 
shows such a want of knowledge of what is going on in 
the world, or such a keen sense of humour, that the 
gentleman in question must be a ‘“‘sleeping beauty,” or 
a rival of Mark Twain’s. 

If this is the kind of information which the British 
manufacturer usually possesses, can we wonder why trade 
is dull and new markets do not appear ? 

For the benefit of Mr. H. allow me to state that China 
possesses at least 200 steamers from 500 tons to 5000 tons 
displacement, at least three large arsenals, some 5000 
miles of telegraph, a first-class colliery, and a standard 
gauge line of railway worked by Stephenson’s locomo- 
tives, and English rolling stock. 

Until now the English have had almost all the work, 
but unless we show more of our ancient spirit of ad- 
venture and true trade sagacity we shall soon lose the 
lead. At least twenty fingers, clean or otherwise, are in 
the somewhat stale railway pie, but for any project re- 
quiring a particle of old-fashioned “ railway grit” not a 
single cent is to be had. 

Greed of too speedy and large profits, is the sole reason 
why the present line is not extended rapidly, and if English 
capitalists and manufacturers want to ‘* conquer the new 
empire’ recently discovered by the adventurous Mr. Hal- 
dane, they must not expect to do it without the usual 
war risks of enterprising commerce, 

At present the would-be conquerors are so timid or so 
shaky on their rather over-civilised pins, that they carry 
showy rifles, but have left their cartridges with their 
respective ‘‘ mammas.” 

Perhaps this is a little sarcastic, but how can you wake 
up the English except by medicine of this kind? Perhaps 
Mr. Haldane will let me know! 

Thanking you for inserting this, 

I am, Sir, faithfully yours, 
C. W. Kinprr, C.E, 

North China, October 5, 1885. 








THE DEACON WASTE-WATER METER. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have no wish to engage in a discussion on this 
subject, for I have no interest in it beyond a desire to 
give credit where credit is due. Near the commencement 
of the article in last week’s ENGINEERING it is stated, ‘‘ It 
would be difficult to say which is the most to be admired, 
the very perfect and ingenious system... . or the beau- 
tifully simple and efficient apparatus by which the system 








is carried out.”” What I assert, and can prove if need be, 
is that this *‘ system,” in all its essential features, was not 
invented by Mr. Deacon, but was in operation before the 
‘* apparatus ” so properly admired was devised, the ‘ appa- 
ratus” previously used being a large Kennedy or similar 
meter. It would be more correct to call it the ‘* Wilson ” 
system, and the ‘‘ Deacon” meter as applied to that 
system. Yours respectfully, 
we 


THE STRIKE IN THE ENGINEERING 
TRADE OF SUNDERLAND. 
To THE EpiTor OF ENGINEERING. 

Srr,—I am instructed by the engineering employers of 
Sunderland to send you the circular enclosed herewith for 
insertion in your valuable paper as soon as your space will 
permit. 

The true position of the parties‘at the termination of 
this dispute will be obvious after perusal of the circular 
and the copy of correspondence attached thereto. As 
will appear, it was primarily intended for distribution 
amongst employers of engineering labour in the kingdom ; 
but my clients also deem free publication in the press 
of importance, inasmuch as many distorted versions of 
the matter have, during the last few days, appeared in 
the London and provincial newspapers and journals. 

I am, Sir, your obedient servant, 
JOHN HASWELL, Secretary. 
6, Fawcett-street, Sunderland, December 8, 1885. 


6, Fawcett-street, Sunderland, 
3rd December, 1885. 
Re Engineers’ Strike. 

Gentlemen,—I am instructed by the engineering employers of 
this town to enclose you copy of correspondence from which you 
will see that the Local District Committee of the Amalgamated 
Society of Engineers has unconditionally withdrawn the circular 
of demands issued by them in June, 1883, and that therefore the 
strike of which I gave you notice is atan end. Should you have 
considered this strike a bar to the employment of the men you 
will see it is now removed. 

Further, I am requested to convey to you the thanks of the 
Sunderland employers for any assistance you may have rendered 
them. Yours truly, 

JouNn HASWRLL, Secretary. 


Cory oF CORRESPONDENCE. 
Local District Committee, Amalgamated Society of Engineers, &c., 
Sunderland, 
28th November, 1885. 

Sir,—I am instructed by this Committee to inform you that 
the strike circular of June, 1883, is withdrawn by us from this 
28th day of November, 1885, and we trust you will notify the other 
employers throughout the country that the strike is at an end. 

(Signed) S. Mure@atroyp, Secretary. 

To J. Haswell, Esq, 

6, Fawcett-street, Sunderland, 
3rd December, 1885, 
Re Engineers’ Strike. 

Dear Sir,—I received your letter of the 28 ult , yesterday after- 
noon, and observed that you have ended this dispute by the un- 
conditional withdrawal of the circular of demands issued by your 
Society in June, 1883. 

I have pleasure in enclosing you copy of a circular which I have 
been instructed to distribute amongst the employers of the country 
announcing the conclusion of the strike. 

As an additional means of making the settlement widely known 
I also send a copy of this circular to the press. 

(Signed) Joun HASWELL. 

To Mr. S. Murgatroyd, Sec. Amalgamated Society. 





EVAPORATIVE SURFACE CONDENSERS. 
To THE EpitTor OF ENGINEERING. 


Srr,—I notice you have recently published a letter in- 
quiring for particulars of surface evaporative condensers. 
1 sent you a similar letter a few months ago, but as it 
never appeared I suspect it was mislaid. I should be 
glad to know what is the best vacuum attainable with 
such condensers, and doubtless many of your readers will 
be able to answer the question, 

I am, yours truly, 
Novus Homo. 
Dartford, Kent, December 9, 1885, 


TESTS OF INCANDESCENT LAMPS. 
. To THE Epitor OF ENGINEERING. 

Srir,—It was not our intention to take any notice of the 
published results of the Franklin Institute tests on in- 
candescent lamps as considering the very strong com- 
ments that had been made on the subject in the various 
electrical papers, we thought it most unlikely that any one 
would be misled by them. We have, however, been 
advised that unscrupulous persons—more especially on the 
Continent—have been taking advantage of these tests to 
disparage our lamps. We shall therefore be glad if you 
will allow us the opportunity of emphatically denying 
that any reliance is to be placed in them, and of placing 
the following fact before your readers, 

We were advised by our agent in America to have 
nothing to do with the tests as they would not be reliable, 
the Swan, Maxim, and other makers of incandescent 
lamps having refused to allow their lamps to be entered, 
we therefore decided not to compete. amps, however, 
stated to be ours were entered without our knowledge or 
consent, half being actually supplied by the Edison Com 
pany, the chief competitors; and the rest being obtained 
from another electric lighting firm. Whilst being ad- 
mittedly run at 5 volts above what they were labelled, 
giving out up to 40 or 50 per cent. above the proper 
candle-power, they were placed in competition with lamps 
evidently most carefully made and tested beforehand. 

As an — of the way in which the electrical press 
have treated the tests we may call attention to the Elec- 
trical Review of America, dated June 138th, in which are 











given verbatim reports of interviews with the president 
and secretary of the Institute, the latter stating that he 
refused to have anything to do with the incandescent 
lamp tests because he did not believe in them. Another 
official of the Institute stated some three months ago that 
it was very doubtful if the tests could be seen by out- 
siders as the tests themselves did not agree. 

Whilst in many instances disagreeing with the methods 
adopted in the actual tests, we refrain from criticising them 
as we are well aware of the many difficulties that have to 
be contended with. We merely add that we think that 
the Institute ought to have seen that we were properly 
protected and advised of what was going on. 

We are glad to hear that there is some chance of com- 
plete tests being made in this country, when every protec. 
tion will be taken to insure their being properly made, 

Yours faithfully, 
WoopHousE AND Rawsoy, 





THE MANIPULATION OF HEAVY 
FORGINGS. 
To THE Eprtor oF ENGINEERING. 


Srr,—As no correspondence on this subject has appeared 
in your columns since the publication of Mr. Putnam’s 
paper on the 20th ultimo, we are led to infer that the 
method of welding stern frames, adopted at Darlington 
Forge, is to the trade in general, as well as to the members 
of the Cleveland Institution of Engineers, a new process, 

For more than a dozen years, we have welded our 
stern frames under a steam hammer, the piston-rod of 
which weighs 2 tons, and with a steam pressure of 35 lb, 
per square inch it strikes a blow of 40 foot-tons, 

Our system is not quite identical with that adopted 
at Darlington Forge, as we combine screwing with 
hammering under the steam hammer, but instead of 
screwing continuously while the iron is being heated, we 
do this part of the work just before it is drawn from the 
tire, and the process of screwing never occupies more than 
ten minutes. 

Qluite recently a practical proof of the efficiency of 
these welds came before us, when a little steamer, the 
Maria A. Hinde, stranded in such an awkward position 
that she broke her stern frame in four separate places, 
and although three of these fractures were quite close to 
two of the welds in the stern frame, yet neither of the 
welds showed the slightest sign of giving way. 

Your insertion of the above in your first issue will much 
oblige, Yours truly, 

P. W. Ramsay. 

The Portland Forge Company, Kilmarnock, 

December 9, 1885. 





PATENTEES’ ADDRESSES. 
To THE Epitor oF ENGINEERING. 

S1r,—The letter of “S. J.S.” in your last issue is a 
gross libel on all respectable patent agents. 

1. The name of the patentee is never suppressed. The 
address is sometimes suppressed, but only during the nine 
months of provisional protection, and for a very good 
reason, in order to prevent his being inundated with 
touting circulars, offering to transact his business at 
fabulously low prices, trusting to pay themselves ulti- 
mately by overcharging. When the applicant has filed his 
final specification, his address is printed. 

2. Respectable patent agents do not seek to make money 
by commissions. 

3. “*S. J. 8.” should state his object in desiring to com- 
municate prematurely with ‘‘ certain patentees ” before 
their patents are complete. Was it for their benefit, 
or his ? 

4, I presume “‘ this state of things ” is really ‘ intoler- 
able” to touters ; but why is it intolerable to “*S. J.8.” ? 
Most patentees are quite satisfied with it. 

5. Patentees are benefitted by such suppression ; the 
benefit is nine months’ peace while they are maturing their 
inventions, free from the circular nuisance. Cannot 
“S.J. 8S.” wait this time, and why not? 

Lastly. If ‘‘S. J. 8.” desires to be a benefactor to 
‘* certain patentees,” what a pity it is that he should 
suppress his own name and address, a procedure which I 
shall not imitate, but subscribe myself, 

Yours truly, 
Tuomas Moy. 

8, Quality-court, December 7, 1885. 


Tue Mississipp1.—A report of the Mississippi Com- 
mission covering operations from October 1, L884, to 
June 30, 1885, shows that the total cost of bank repairs 
between Cairo and Vicksburg has been 2,240,000 dols., 
and works for contracting the channel at various points 
have involved an outlay of 2,500,000 dols. The commission 
recommends an appropriation of 3,254,600 dols. for 1887, 
and renews a previous recommendation for 1886. 

A Monster Locomotive.—The Baldwin Locomotive 
Works, Philadelphia, have just completed a very large 
locomotive. It has been built for use on the Dom Pedro 
Segundo Railway, in Brazil, and will be used in hauling 
freight trains. It is of the type designated as the 
‘** decapod,” having five pairs of driving wheels and a lead- 
ing pony truck, or, in other words, it is a consolidation loco- 
motive with an extra pair of driving wheels, The weight 
of the engine and tender when in working order will be 
about 112 tons, the actual weight on the driving wheels 
being 64 tons. The driving wheels are 45 in. in diameter, 
and the length of the driving wheel base is nearly 17 ft. 
The cylinders measure 22 in. by 26in., and the heating 
surface of the boiler tubes is 1810 square feet. 
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WITH MORTON’S EJECTOR CONDENSER. 


CONSTRUCTED BY MESSRS. ALEX. MORTON AND THOMSON, ENGINEERS, GLASGOW, 
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In our issue of December 25, 1868, we gave an illus- | 
trated notice of Morton's ejector condenser, which had | 
Since that time | 
the apparatus has been fitted to a very large number | 


then recently been brought out. 


of engines, and its usefulness under many conditions 
has been thoroughly proved. 


at the late Inventions Exhibition. Fig. 1 is an eleva- 
tion, and Fig. 2a plan of an engine and pump having 
the apparatus applied to it. Fig. 3isasection through 
the ejector itself, and Fig. 4 is an indicator diagram 
taken from the engine in question. This arrangement 
is adapted for cases in which there is no head of water, 
consequently a pump has to be used to give the circu- 
lation of water through the condenser. A feed pump 
is also attached, so that the engine will also act as a 
donkey pump for feeding boilers. 

In Figs. 1 and 2, A is the ejector condenser itself, B 
is the pump for supplying the condensing water, C the 
suction to the pump, D the suction to the condenser, 
E a two-way starting valve, F exhaust pipe to atmo- 
sphere, G feed pump for boilers, and H the exhaust 
from steam cylinder to the condenser. By means of 
the valve E the exhaust steam can be discharged into 
the atmosphere, so that the engine runs as an ordinary 
non-condensing engine, or it can be passed through 


the pipe H to the ejector condenser, thus giving a | 


vacuum as shown by the indicator diagram Fig. 4. 
The section of the ejector, Fig. 3, fully illustrates its 
action. 
attaches at C, Figs. 1 and 2. The upper orifice, ‘‘ suc- 
tion from well,” attaches to D, Figs. 1 and 2, whilst 
the ‘exhaust steam” aperture is joined to the ex- 
haust pipe H. The water which is drawn through 
from the well comes in contact with the exhaust 
steam, which is thus condensed, the whole of the water 
being drawn away by the pump B, Figs. l and 2. The 
supply of refrigerating water can be adjusted by 
means of the small handwheel at the top of the appa- 
ratus as shown. 

The ejector condenser will work efficiently applied 
to an ordinary steam engine when the condensing 
water flows from a few feet higher level than that at 
which the hot discharge water can be delivered, and in 
such case the pump is not necessary. When the in- 
jection water has to be raised from a level below the 
condenser, a steam jet may be used in starting the ap- 
paratus. Messrs. Morton and Thomson claim that 
by the application of the apparatus now illustrated, 
a saving in fuel of fully 30 per cent. has been ob- 
tained in many cases, For winding and underground 


Above we illustrate this | 
condenser as shown by the makers, Messrs. Alexander | 
Morton and Thomson, of 96, Buchanan-street, Glasgow, | 


The lower orifice marked ‘‘ suction to pump” | 
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| hauling engines, it has a special advantage, as the 
| vacuum is constant whether the engines are at rest 
| or in motion, and the latter therefore always start 
| readily. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1885. 

Tue Congressional Committee appointed to report as 
to the best means of securing armour plates and guns, 
have three courses before them; first, that of establish- 
ing a national gun factory ; second, of buying material 
abroad; ‘third, of assisting home manufacturers. Fierce 
opposition will be encountered by the ‘‘ home” in- 
terests, who intend to ask for sufficient appropriation to 
justify private manufacturers in putting up the neces- 
sary plants and appliances, Not a single steel gun 
has even been made in this country. Two proprietors 
of steel works have announced themselves ready to 
enter upon the work, if the Government will make it an 
| object. The free trade party is gathering strength and 
numbers and will make a strong fight, not only against 
this proposed action of the protectionists, but against 
the scheme for advancing duty on tin plates and 
against permitting duties to remain where they now 
are on a long list of manufactured articles, and they 
will advocate with a vigour heretofore unknown in 
national councils, the enlargement of a free list by 
way of preparing the country for an out-and-out 
revenue reform tariff within two or three years. The 
week’s business in iron and steel has been light, owing 
to the American ‘‘ thanksgiving,” which always makes 
alight week. New steel rails are selling at 35 dols. 
Old iron rails are in very urgent demand at 20 dols. 
to21 dols. Very heavy contracts for Bessemer pig are 
being placed, and it is estimated that the negotiations 
in hand will cover very little under and possibly over 
100,000 tons. These large transactions are the result 
of the heavy orders in steel rails which have been 
placed during the past sixty or ninety days, footing up 
400,000 tons in all. Several new railroad schemes 
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have been brought to such completeness as to justify 
negotiations for rails for the coming summer. Builders 
are surprised at the strength of the market, and are 
unwilling to promptly acceed to the demands of 
makers. There seems to be no remedy, as the produc- 
tion for the coming year is far less of the actual re- 
quirements of the country. Spiegeleisen is in good 
request. Scotch iron is quiet though firm in price. 
Scarcely anything has been done in copper, as all 
markets seem well supplied, and in retail circles prices 
have advanced a little. In lead, zine, tin plates, and 
tin, a liberal movement is in progress without any 
change in quotations. - In merchant bar and steel, 
mills are taking heavier orders, but in plate and bridge 
iron the run of orders continues, and the demand for 
the winter and spring will very probably keep all 
capacity at work. Three new rolling mills are being 
built; six blast furnaces are projected, three of them 
in the south. A company has been formed to make 
armour plate, conditional upon proper encouragement 
from the Government. The industrial outlook through- 
out the country is as favourable as at any time for 
several months past, but for the coming six weeks 
business will fall off slightly. The railroad companies 
will be heavy consumers of all kinds of material, and 
this promises a new and encouraging factor in next 
year’s business, which has not been enjoyed this year, 
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QUEENSLAND Raitways.—On the second section of a line 
from South Brisbane to the Logan, the station at Been- 
leigh, is now fenced in. All the timber work to the 
Loganlea Bridge on the north side is completed, and on 
the other side the planting of the piles is being proceeded 
with. The total length of rails laid on this section is 10} 
miles, out of a total of 11? miles, which will carry the line 
both to Logan and Beenleigh. The cylinders are now 
sunk on the Logan Bridge and the superstructure is pro- 
gressing rapidly. Upon the eighth section of the Southern 
and Western Railway the contractor is making a strong 
effort to complete operations so far as he is concerned. 
The permanent way is now laid past Moore’s Creek. On 
the Kilkivan branch of the Maryborough and Gympie 
line the cuttings have been opened out on 11 of the 
26 miles. Satisfactory progress has been made with the 
timber work and fencing as well as with the concrete 
culverts. Preparations are now being made to commence 
the construction of the piers of the Mary Bridge, as the 
cylinders are now nearly all on the ground. Upon a line 
from Stanthorpe to the New South Wales border the con- 


| tractor, Mr. Bashford, has now made 2 good start at 


| clearing and at some of the cuttings. 


The second section 
of the Killarney branch, from Ebbw Vale to Killarney, 


| is progressing satisfactorily. 
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THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on Novem- 
ber 28, 1885, Professor F. Guthrie, President, in the chair, 
Mr. T. H. Blakesley was elected a member of the Society. 
The following communications were read: ‘‘On the 
Calibration of Galvanometers by a Constant Current,” 
by Mr. T. Mather. <A current is passed through the coils 
of a galvanometer, which may be of any form, the galva- 
nometer is turned in a_ horizontal — through any 
angle, which need not be recorded, and the deflection @ of 
the needle noted. The current is then broken, and the 
needle swings back taking up its position in the magnetic 
meridian ; the angle through which it turns to do this 
is also noted, 5. This is repeated with the galvano- 
meter in various positions and with the same current, and 
a curve is drawn showing the relation between the values 
of ane and corresponding values of 6. When the in- 

sin é 
strument is now used in its normal position, it is readily 
seen that a current producing a deflection @ of the needle, 


is proportional to the value of = @ corresponding to 0 ob- 


tained in the calibration experiment, which may be read 
off at once from the curve. 

“On a Machine for the Solution of Cubic Equations,” 
by Mr. H. H. Cunyngham. This machine the author 
believes to be the only one hitherto constructed that 
gives the imaginary as well as the real roots of a cubic 
equation. A cubical parabola is drawn upon paper, the 
ordinates being the cube roots of the corresponding 
abscisse. To find the roots of a cubic, first reduce it 
by Cardan’s rule to the forma?—Az—B=0O. Then 
measure off along Ox a distance equal to B, and from this 
point T draw a line making an angle equal to cot —!A 
with Ox. The ordinates of the points where this line 
cuts the curve, are the roots of the equation. To find 
the imaginary roots when they exist, first find the real 
root as before; from this point draw a tangent to the 
branch of the curve the other side of O y, then if this line 
cut the axis of x ata point Q, and a be the real root, the 
two imaginary roots are 
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Instead of actually going through the construction as 
above, the operation is preferably performed by applying 

protractor with a tangent scale to the curve with its 
centre at T, setting it, and reading off the point of the 
curve cut by its edge. 

**On a Machine for the Solution of Equations,” by Mr. 
C. V. Boys. After mentioning Mr. Hinton’s apparatus 
lately shown to the Society and briefly describing Mr. 
Kempe’s equation machine, Mr. Boys explained a machine 
he had constructed, consisting of a system of beams, each 
provided with a pair of pans, and working upon a ful- 
crum at the middle. The pans of the first beam are 
marked + a and —a, those of thesecond are — J and + b, 
the next +cand—c,and so on. Into these, weights 
equal in value to the coefficients a, b, c, &c., of an equa- 
tiona +42 + czx?....=oare to be placed. A sliding 
joint is arranged to connect a point opposite the positive 
pan of each beam with a rib at the back of the next lower 
one. Alternate beams are placed opposite one another, 
and each set can be slid past the other, the peculiar con- 
necting joints being able to slide past the fulcra and the 
pans on each beam. To solve an equation the coefficient 
weights are placed in their pans, and the two sets of 
beams are made to slide past one another. At certain 
positions the beams change the direction of inclination. 
These positions of balance are noted on a scale, the read- 
ings of which are roots of the equation. When there are 
more than two impossible roots the machine will find 
them ; for this purpose the real roots are first found and 
divided out, the resulting quadra being placed on the 
machine. Instead of a change of inclination of the beam 
@ maximum or minimum of pressure is observed by a 
spring balance. The reading of the scale is then the real 
part of the root, and the square root of the pressure the 
impossible part. 

Mr. A. Hilger exhibited and described a new driving 
clockwork of isochronous motion regulated by a fan 
governor, and a new direct vision spectroscope. 








STANDARDS OF WHITE LIGHT. 
Report of the Committee, consisting of Professor G. 

Forbes, Captain Abney, Dr. J. Hopkinson, Professor 

W. G. Adams, Professor G. C. Foster, Lord Rayleigh, 

Mr. Preece, Professor Schuster, Professor Dewar, Mr. 

A. Vernon Harcourt, and Professor Ayrton, appointed 

for the purpose of reporting on Standards of White 

Light. Drawn up by Professor G, Forbes (Secretary), 
The experimental work of the Committee during the past 
year has not been extensive, as they had no funds at their 
disposal for experimental research, and they have been 
chiefly occupied with reviewing what has been done in the 
past and laying plans for future operations. 

Lord Rayleigh has constructed an instrument which he 
calls a monochromatic telescope, by means of which the 
illuminated screens of a photometer may be examined, 
allowing light only of one definite colour to pass. It was 
hoped by Lord Rayleigh that experiment might show 
that, with some suitably chosen colour, this instrument, 
used with any ordinary photometer, would, in comparing 
lights of different intensities and temperatures, give to 
each a candle-power which would be sufficiently accurate 
to represent for commercial purposes the intensity of the 
light. Thesecretary has made some experiments at the 
Society of Arts, where he was kindly permitted to use the 
secondary batteries and glow lamps; but the results so far 
are not definite enough to justify their publication. 

Mr. Vernon Harcourt has heen engaged on an investi- 








gation on the barometrical correction to his pentane 
standard, and on another concerning the possibility of 
using lamp shades as a protection from air currents. 
His researches are communicated independently to the 
meeting. 

Captain Abney and Colonel Festing have continued 
their observations on the intensity of radiations of different 
wave lengths from incandescent carbon and platinum fila- 
ments at different temperatures, which will go far to assist 
the Committee in their work. 

Other isolated experiments have been made by members 
of the Committee, which will be published in due course. 

Most of the members have examined the experiments of 
the Trinity Board at the South Foreland. 

Existing Standards.—A consideration of existing stan- 
dards convinces the Committee that the standard candle, 
as defined by Act of Parliament, is not in any sense of the 
word, a standard. The French “bec carcel” is also 
liable to variations; and with regard to the molten 
platinum standard of Violle, it seems that the difficulty of 
applying it is so great as to render its general adoption 
almost impossible. 

With regard to the so-called standard candle, the sper- 
maceti employed is not a definite chemical substance, and 
is mixed with other materials, and the constitution of the 
wick is not sufficiently well defined. Hence it is noto- 
rious that interested parties may prepare candles conform- 
ing to the definitions of the Act, which shall favour either 
the producer or consumer to a serious extent. In view 
of these defects of the standard candle, it is a matter of 
great importance that a standard of light should be chosen 
which is more certain in its indications. 

The Committee have looked into the merits of different 
proposed standards, and the majority feel satisfied that, 
for all the present commercial requirements, the pentane 
standard of Mr. Vernon Harcourt—since it has no wick 
and consumes a material of definite chemical composition 
—when properly defined, is an accurate and convenient 
standard, and gives more accurately than the so-called 
standard candle an illumination equal to that which was 
intended when the Act was framed. 

Yet the Committee, while desiring to impress the Board 
of Trade and the public with these views, do not feel in- 
clined at present to recommend the adoption of any 
standard for universal adoption until, further information 
on radiation having been obtained from experiment, they 
may learn whether or not it may be possible to propose 
an absolute standard, founded, like electrical and other 
standards, on fundamental units of measurement—a 
standard which, for these reasons, would be acceptable to 
all civilised nations, They are, however, inclined to look 
upon the pentane lamp as an accurate means of obtaining 
an illumination to replace the so-called standard candle. 

Proposed Experimental Researches.—Radiation is mea- 
sured as a rate of doing work, and consequently radiation 
might be measured in watts. The illumination (or 
luminous effect of radiation) depends partly upon the eye, 
and is a certain function of the total radiation. This 


function depends upon the wave-length of the radiation, 


or on the different wave lengths of which the radiation, if 
it be compound, is composed. This function of the radia- 
tion perceived by the eye is partly subjective, and varies 
with radiations of different wave-lengths and with 
different eyes. Thus the illumination cannot, like the 
radiation, be expressed directly in absolute measurement. 
But the connection between the illumination and_ the 
radiation can be determined from a large number of ex- 
periments with a large number of eyes, so as to get the 
value of the function for the normal human eye. This 
function, however, is constant only for one source of light, 
or, it may be, for sources of light of the same temperature. 
It appears, then, that, in the first instance at least, a 
standard should be defined as being made of a definite 
material at a special temperature. 

The energy required to produce a certain radiation in 
the case of a thin filament of carbon or platinum iridium 
heated by the passage of an electric current, can be easily 
measured by the ordinary electric methods, and the radia- 
tion may be measured by a thermopile or a bolometer, 
which itself can be standardised by measuring the radia- 
tion from a definite surface at 100 Cent., compared with 
the same at 0 deg. Cent. The electric method measures 
the absorption of energy; the thermopile measures the 
total radiation. These two are identical if no energy is 
wasted in convection within the glass bulb of the lamp, by 
reflection and absorption of the glass, and by conduction 
from the terminals of the filament. Captain Abney and 
Colonel Festing have come to the conclusion that there is 
no sensible loss from these causes, The Committee pro- 
pose to investigate this further. This constitutes a first 
research, 

No research is necessary to prove that with a constant 
temperature of a given filament the luminosity is propor- 
tional to the radiation, because each of these depends only 
upon the amount of surface of the radiating filament. It 
will be necessary, however, to examine whether with 
different filaments it be possible to maintain them at such 
temperatures as shall make the illumination of each pro- 
portional to the radiation. This will be the case if spec- 
trum curves, giving the intensity of radiation in terms of 
the wave length when made out for the different sources 
of light, are of the same form. Thus a second research 
must be undertaken to discover whether the infinite 
number of spectrum radiation curves, which can be ob- 
tained from a carbon filament by varying the current, are 
identical in form when the filament is changed, but the 
material remains so far as possible of constant com- 
position. 

It will be an object for a later research to determine 
whether, when the radiation spectrum curve of any 
source of light has been mapped, a similar curve can be 
found among the infinite number of curves which can be 
obtained from a single filament. 

The next step proposed is to examine a large number 





of carbon or of platinum-iridium filaments, and to find 
whether the radiation spectrum curve of different speci- 
mens of the same material, is identical when the resistance 
is changed in all to x times the resistance at 0 deg. Cent. 
If this law be true a measurement of the resistance of the 
filament would be a convenient statement of the nature of 
the radiation curve. If, then, a number of filaments were 
thus tested to give the same radiation spectrum curve, 
their luminosities would in all cases be proportional to 
their radiations, or (if there be no loss in convection, con- 
duction, absorption, and reflection) proportional to the 
electrical energies consumed. 

Thus it might be hoped to establish a standard of white 
light, and to define it somewhat in the following manner ; 
A unit of light is obtained from a straight carbon filament 
in the direction at right angles to the middle of the fila. 
ment, when the resistance of the filament is one-half of its 
resistance at 0 deg. Cent., and when it consumes 10! 
C.G.S, units of electrical energy per second. 

Since Mr. Swan has taught us how to make carbon fila- 
ments of constant section by passing the material of which 
they are composed through a die, it is conceivable that 
another absolute standard should be possible, viz., a carbon 
filament of circular section, with a surface, say, ;\5 square 
centimetre, and consuming say, 10C.G.S. units of energy 
per second. 

Whether such standards are possible or not depends 
upon the experiments of the Committee. The probability 
. is sufficient to render these experiments desir- 
able. 

Proposed Later Experimental Researches.—Should these 
hopes be realised, and an absolute standard of white light 
thus obtained of a character which would commend it to 
the civilised world, it would then become an object of the 
Committee to find the ratio of luminosity when the radia- 
tion spectrum curve of the standard filament is varied by 
varying the current, and consequently the resistance of 
the filament. 

Thus, by a large number of subjective experiments on 
human eyes, a multiplier would be found to express the 
illumination from the standard lamp, with each degree of 
resistance of the filament. 

A research, previously hinted at, would then be under- 
taken, viz., to find whether the radiation spectrum curves 
of all sources of illumination agree with one or other of 
the curves of the standard filament. It is not improbable 
that this should be the case except for the high tempera- 
ture of the electric arc. 

Should this be found to be true, then photometry would 
be very accurate, and the process would be as follows: 
Adjust the standard filament until its radiation spectrum 
curve is similar to that of the light to be compared. (This 
would probably be best done by observing the wave-length 
of the maximum radiation, or by observing equal altitudes 
on either side of the maximum, the instruments used being 
a spectroscope and a line thermopile or a bolometer), The 
total radiation of each is then measured at equal distances 
by the thermopile. The resistance of the filament is mea- 
sured, and its intensity in terms of the unit of white light 
obtained therefrom by the previous research. The lumi- 
nosity of the compared source of light is then obtained 
directly. 

The Committee desire to be reappointed, and to enable 
them to carry out the researches indicated they ask for a 
grant of 30/. 








FOREIGN AND COLONIAL NOTES. 

Victorian Railways.—A line to the South Australian 
border will take a direction almost due west from Dim- 
boola, extending a distance of nearly 63} miles. There 
will be no fewer than seventy-six bridges. The largest 
is required to span the Wimmera ; it will have 150 open- 
ings of 15 ft. each. The other bridges vary in size from 
three openings of 7 ft. each to ten openings of 11 ft. each. 
Considerable earthworks are required, the total quantity 
of excavation being estimated at 149,623 cubic yards. The 
largest cutting will necessitate the removal of 46,972 cubic 
yards. The quantity of earth required for the embank- 
ments will be 212,829 cubic yards in excess of the total 
amount excavated from the cuttings. The largest bank 
will require 48,411 cubic yards of earth. There will be 
several long stretches of straight line, the longest being 
64 miles. The steepest gradient is 1 in 50; the sharpest 
curve has a radius of 40 chains. There are forty-two 
public carriage road crossings, and a large number of occu- 
pation crossings. All these will be level crossings. The 
ballast to be used is stone or gravel, and the sleepers will 
be of red gum, iron bark, box or other approved hard 
wood. The line is to be finished by the close of 1886. 


Northern Pacific Railroad.—A rather important bridge 
at Duluth has been completed, and connection has been 
made on the Duluth side. The connection will be made 
with the Omaha on the Superior side, as soon as Northern 
Pacific tracks are laid on the terminal grounds. 


Electric Lighting on the Pennsylvania Railroad.—The 
Pennsylvania Railroad Company is continuing experi- 
ments with lighting its cars by electricity from Brush 
storage batteries. The company uses the lights on a train 
running between Altoona and Pittsburgh, and the arrange- 
ment has worked satisfactorily. The storage batteries 
are charged in the company’s shops by connection with a 
Brush dynamo-electric machine. It takes about nine 
hours’ running to charge the batteries with sufficient 
electricity for a round trip. It is proposed, should the 
plan be found advisable for general use on through trains, 
to establish electric plants at different stations for charging 
the batteries. 

The Mississippi.—The United States Engineers Corps 
steamer Patrol, which has been in the service of the Mis- 
sissippi River Commission, has arrived at St. Louis from 
New Orleans, bringing with her a fleet of iron launches 
and engineer boats, and a large collection of scientific in- 
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struments used in engineering work on the Mississippi, 
between St. Louis and New Orleans. The work done by 
the Patrol has been extensive and valuable. 


South Australian Silver.—An extensive discovery of 
silver has been made at Yam Creek in the Northern Terri- 
tory of South Australia, by Mr. O’Connor, late of Auck- 
land. There is ample wood and water on the ground for 
working machinery. 

The Russian Baltic Flect.—The Russian fleet in the 
Baltic now consists of 215 vessels, of which 33 are iron- 
clads and 109 torpedo boats ready for active service. 


Dock Revenue at New York.—The revenue derived by 
New York from ship and dock rents has rapidly increased 
for several years past. In 1884, it amounted to 1,193,718 
dollars. 

The North German Lloyd.—This important German 
maritime enterprise has it in contemplation to carry its 
capital to 1,000,000/. The object of the proposed increase 
is to undertake new maritime services to which the 
German Legislature intends to grant subventions. 


Artesian Well Boring.—It is stated that a company is 
being forimed with the view of promoting artesian well 
boring in Griqualand West and South Africa generally. 
The capital of the new company has been provisionally 
fixed at 40,000/., and several Cape merchants will be on 
the direction. An efficient staff will be sent out with 
diamond drills and other plant of the newest construction. 


Coke on the Pacific Coast.—Large quantities of coke are 
used in smelting works on the Pacific coast, but none 
is made there, there not being any quantity of coking coal 
on the coast. The importations vary from 20,000 to 
25,000 tons per year, most of which goes to Utah, Arizona, 
and Can. Cardiff coke costs about 12 dols. per 
ton laid down at San Francisco. This is mainly used by 
the smelting furnacesin the interior. Some of them have 
to give from 40 dols. to 50 dols. per ton for it by the time 
the railroad freight, carting, &c., is paid. 

Australian Railways.—The South Australian Commis- 
sioner of Public Works is about to make arrangements 
with the Victorian Commissioner of Railways as to the 
running of trains on the Transcontinental line. The South 
Australian official will try and facilitate the construction 
of the Victorian portion of the railway, so that it may be 
finished when the South Australian portion is completed. 
It is expected that the line will be opened throughout in 
June, 1886, or half a year before the contract time. 


American Patents.—The United States Patent Office 
still continues self-supporting. The revenue collected by 
it in 1884 was 1,075,799 dols. Theexpenditure of the year 
was 970,580 dols., showing an excess of receipts over ex- 
penditure of 105,219 dols. The revenue of the office was 
made up as follows last year: Fees for applications, 
970,175 dols.; fees for copies of records or drawings, 
65,331 dols. ; fees for recording assignments, 24,004 dols. : 
subscription to the Official Gazette of the office, 11,846 
dols. ; fees for registration of labels, 3943 dols.; total, 
1,075,799 dols. As regards the expenditure the principal 
item was salaries, 557,359 dols. Photo-lithography also 
cost 72,991 dols. 

Queensland Railways.—The Queensland Parliament has 
passed a loan bill, and has further agreed to estimates 
— for the construction of several rather important 
ines of railway. 


Alaska.—Lieutenant Storey, acting under the authority 
of the Secretary of the United States Treasury, will next 
spring head an expedition to start from San Francisco to 
explore the great river in Alaska named the Putnam. A 
small steamer is now building for the expedition at the 
Mare Island Navy Yard. 


Victorian Gold Mining.—The yield of gold in Victoria 
in 1884 showed an increase of 43,957 0z., as compared with 
1883, Gold mining appears to be again in the ascendant 
in the colony. 


China and Australia,—The China Navigation Company 
has ordered five new steamships for its trade between 
Hong Kong and the Australian ports. The vessels are 
to be double the size of the present steamers, and will 
have larger passenger accommodation. They will be 
built at Greenock, and are to be completed within twelve 
months. 

The Brooklyn Bridge.—The receipts of the Brooklyn 
3ridge in January were 50,000 dols. The revenue of the 
bridge has been increasing of late at the rate of about 
35 per cent. per annum. 


Gas at Melbourne.—The Melbourne Metropolitan Gas 
Company has further reduced the price of the gas sup- 
plied by it from 6s, 44d. to 5s. 114d. per 1000 cubic feet. 


Coal in Batavia.—It appears that the imports of coal 
into Batavia in 1884 amounted to 84,703 tons, as com- 
aoe with 138,427 tons in 1883, and 118,592 tons in 1882. 

inglish coal figured in these imports for 63,390 tons, 
89,377 tons, and 96,250 tons respectively, 

Stcel Rails in Germany.—Two German firms have just 
shared between them a contract for 1180 tons of steel 
rails to be delivered at Altona at 7/. per ton. 


French Mechanicai Industry.—The profits of the Chatil- 
lonand Commentry Forges Company for 1884 are returned 
at 31,685/. The corresponding net profits in 1883 were 
84,0807, 

Belgian Bridge Building.—The Braine-le-Comte Inter- 
national Construction Company has just obtained a con- 
tract for a bridge over the Achelous, Greece. 


Rolling Stock for the Paris, Lyons, and Mediterrancan 
Railway.—The Paris, Lyons, and Mediterranean Railway 
Company is about to establish workshops for the con- 
struction of passenger carriages at Oullins, 





NOTES FROM THE SOUTH-WEST. 

Ebbw Vale Steel, Coal, and Tron Company (Limited).— 
Mr. T. Whooley Smith, as arbitrator, and Mr. Gully, 
Q.C., as legal assessor, have been engaged for two days 
at the Surveyors’ Institution, Westminster, in determin- 
ing the respective rights of Mr. Insole, the lessor of several 
collieries, and the Ebbw Vale Steel, Coal, and Iron Com- 
pany (Limited), which occupies the position of lessee. 
An action was brought to recover damages for breaches 
of various covenants of a lease for sixty years, commenced 
in 1853, and which had been determined owing to the 
iron ore not being workable at a profit. The company 
had opened various pits and erected engine-houses and 
colliery plant on about 7000 acres of land. The covenants 
in the lease stipulated that in the event of the lease 
being determined, the thouses and buildings should be 
left in good repair, and that the coal workings should 
be arched over, so that the lessor might resume work- 
ing, and the lessee was to reinstate the surface so as 
to leave the land in thesame state as it was when the 
lessee entered upon the premises. The arbitrator will 
give his award at some future date. 


Cardiff.—Theclearances of steam coal were somewhat 
smaller than last week. The tone of the steam coal market 
has, however, not varied, although business has remained 
generally quiet. Small steam coal has commenced in fair 
demand. he patent fuel market has been steady with a 
tolerably good demand. The house coal trade is quiet for 
the season of the year. Last week’s clearances comprised 
104,078 tons of coal, 20 tons of iron, 3655 tons of patent 
fuel, and 1000 tons of coke. From Bilbao there arrived 
2546 tons of iron ore, and 2233 tons came to hand from 
other sources. 


Swansea.—Last week’s coal shipments amounted to 
23,927 tons ; patent fuel was also shipped to the extent of 
4505 tons. Considerable shipments of tin-plates have been 
made during the last few days to Philadelphia, Balti- 
more, and New York. The tin-plate trade has improved 
rather than otherwise, in consequence of an increase in the 
American demand. 


Electric Lighting in the Navy.—The Lords of the Ad- 
miralty have solicited the opinion of the dockyard officers 
at Portsmouth with respect to the best method of dealing 
with the internal electric lighting of Her Majesty’s ships. 
They are desired to state in their report, whether it is 
preferred to continue the present system of placing the 
work in the hands of contractors, or to arrange in future 
for the performance of all the electrical work in ships by 
dockyard employés, making separate contracts for all the 
material which may be required, in which should be em- 
bodied the proper conditions for testing before receiving 
the several items. The officers are all required to state 
what number of workmen and leading men is considered 
to be a proper staff for the Portsmouth yard, and what 
number of assistant constructors for electrical fittings can 
be usefully employed at Portsmouth and at each of the 
other navy yards. 


Newport.—-The steam coal trade has not improved, 
orders coming forward only slowly. Prices have not ex- 
verienced any change for the better. The iron ore trade 
1as remained quiet ; prices have been firmer at Bilbao, 
but there has been no corresponding advance in the Welsh 
markets. The manufactured iron trade has been gene- 
rally dull. Last week’s coal clearances comprised 61,356 
tons of coal, 50 tons of coke, and 500 tons of patent fuel. 
From Bilbao there arrived 3950 tons of iron ore, and 1700 
tons came to hand from other sources, 


The Tin-Plate Trade.—The South Wales tin-plate works 
have been fairly employed. Inquiries for sheets are, how- 
ever, somewhat less numerous. The London Tin-Plate 
Printing Company has disposed of its stock and business 
to the Melyn Tin Works, Neath. 


New Twin-Screw Boats.—Mr. Huxham, draughtsman at 
Devonport Dockyard, has been appointed to superintend 
the construction of two twin-screw boats for the War 
Department at the yard of Messrs. Cox and Co. The 
boats are intended for submarine purposes. 








STANDARDS OF LENGTH AS APPLIED TO 
GAUGE DIMENSIONS.* 
By Grorcre M. Bonp. 


In our last lecturet we attempted to show in what 
way standards of length may be constructed, and 
how these standards so constructed may be subdivided 
within very close limits of error. We will now attempt 
to show in what way these subdivisions may be applied to 
the requirements of modern shop practice, and how the 
gauges or implements used in work requiring interchangea- 
bility of parts, are made so as to insure this accuracy, 

Manufactured articles have been compared by Sir John 
Herschell to atoms, on account of their uniformity. The 
uniformity of manufactured articles may be traced to 
very different motives on the part of the manufacturer. 
In certain cases it is less troublesome as well as less expen- 
sive to make a great many articles exactly alike, than to 
adapt each to its special requirements. Thus, shoes and 
the uniforms for soldiers are made in large numbers, with- 
out any design of adaptation to the requirements of any 
one man. In anotherclass of work the uniformity is in- 
tentional and is designed to make the manufactured 
articles more valuable owing to this uniformity. Thus, 
for instance, bolts and nuts of any particular size, if alike 
or interchangeable, may be replaced when worn out or 
lost, saving an immense amount of trouble, and especially 
valuable time, in cases of repair, where the stoppage of 








* Lecture delivered before the Franklin Institute. 
+ For the lecture here referred to see ENGINEERING, 
yo], xxxviii., pp. 46, 84, and 166, 


machinery or the delay of a train of cars would be a 
matter of serious loss, not only of time but also of dollars 
and cents. 

In the third class, not a part only, but the whole of the 
value of the object arises from its exact conformity to a 
given standard. Weights and measures belong to this 
class, and the existence of well-adjusted standards of 
weight and measure in any country, furnishes the evidence 
of the existence of a system of law that regulates the 
business of the people, enjoining in all measures a confor- 
mity to the national standard. 

There are thus three kinds of usefulness in manufac- 

tured articles; cheapness, serviceableness, and quanti- 
tativeaccuracy. Which of these wasreferred to by Sir John 
Herschell we cannot say. It is as likely the last as the 
first, though it would seem more probable that he meant 
to assert that a number of exactly similar things cannot 
be, each of them, eternal and self-existent, and must there- 
fore have been made. Hence he used the phrase ‘‘ manu- 
factured articles” to suggest the idea of their being made 
in great numbers (Encycl. Brit., 9th edition, vol. iii., 
». 49). 
, Adam Smith, the founder in England of the science of 
political economy, in his most important work, ‘“‘ The 
Inquiry into the Nature and Cause of the Wealth of 
Nations,” referred particularly to the benefits derived 
from a systematic division of labour. He showed by apt 
illustrations the wonderful results to be attained by this 
now well-known principle, both as regards the quality 
and the quantity of the product. 

During the score of years from 1765 to 1785, when Adam 
Smith was working out his memorable treatise just 
referred to, the inventions which have given us the steam 
engine and the loom were being perfected. While Adam 
Smith was lecturing in Glasgow, from the chair of moral 
philosophy, James Watt was selling mathematical in- 
struments in an obscure shop within the precincts of the 
same university, and was working out his inquiry into the 
practical methods of applying steam: 

In a paper read before the Institution of Mechanical 
Engineers, at Birmingham, Mr. Edward A. Cooper states 
that in a letter written to a friend, Watt thought he had 
attained remarkable mechanical accuracy when a cylinder 
he bored was so true that he could not get half a crown 
between the piston and the cylinder, anywhere ! 

We must not be surprised at this remark when we 
consider the materials he used in making his models, and 
the probable state of the art of making machinery inter- 
changeable at the time he lived. He used tin cylinders, 
and soldered the joints in many instances. Often he 
found it gave better results to hammer them rather than 
bore them. <A block tin cylinder 18 in. in diameter, } in. 
thick, when bored was found to be 2 in. out of truth. 
He speaks of hammering it with a mallet outside, using a 
round piece of wood to correct this defect. 

Eli Whitney was the first to develop the principle of 
quantitative accuracy by the use of the system of inter- 
changeable parts in the manufacture of arms for the 
United States Government, early in the present century. 
As an evidence of the value of this system, in the 
year 1822, Mr. Calhoun, then Secretary of War of 
the United States, admitted to Mr. Whitney that 
the Government was saving 25,000 dols. per year at the 
two public armouries alone, by the use of his improvements. 
This admission, the figures being probably far below the 
true facts of the case, serves to show that Mr. Whitney de- 
served well of his country in this department of her ser- 
vice. Mr. Whitney was noted for his exactness, his 
motto being that ‘‘ there is nothing worth the doing that 
is not worth doing well” (American Journal of Sciences 
and Arts, vol, xxi., January, 1832). 

In a paper read by Mr. Chanute before the American 
Society of Civil Engineers, at a meeting held in Wash- 
ington, June 21, 1882, on ‘‘ Uniformity in Railway Roll- 
ing Stock,” he stated ‘‘ that the average cost of repairs in 
the shops of the New York, Lake Erie, and Western Rail- 
road, for the five years prior to 1875, was 9.17 cents per 
mile run by locomotives, while for the past five years it 
was only 4.33 cents. This represents a saving of about 
675,000 dols. ayear. This was after the system had been 
adopted by the railroad company of making parts of loco- 
motives in duplicate, using gauges and templates for this 
purpose. Had the rate of cost of 1871 prevailed in 1881, 
the expenses of locomotive maintenance would have been 
790,492 dols. greater than they were. Theconclusion must 
not be formed, however, that all the above savings, or 
even a major part of them, have resulted alone from the 
system above mentioned. Much of the economy is 
doubtless due to other reforms introduced by the manage- 
ment of the road about the same time ; but a considerable 
part is certainly due to the adoption of rigid standards 
and of interchangeable parts. Moreover, a very consider- 
able number of the old engines still remain with all their 
imperfections, so that further benefits may be expected to 
result from the system as it becomes extended in the 
future.” 

In the system upon which the gauges produced by the 
Pratt and Whitney Company are based, the sizes are all 
constructed from accurate subdivisions of the British 
yard, made so carefully that any subdivision of a foot, 
taking any sizes from } in. to 4 in., varying by sixteenths, 
the sum of combination of these sizes taken at random 
andin numbers, or in sufficient lengths to constitute a 
foot, will be found to produce in the total sum, exactly 
the same result. 

When we consider that in the experiment just men- 
tioned, the variaticn of only one-thirty-thousandth of an 
inch in each, if all one way, either plus or minus, would 
amount to an error in some cases of over half a thousandth 
of an inch, and particularly in the case of one combina- 
tion where fifteen or sixteen sizes were added, it will be 
seen that the error would be very perceptible in the test 
which they would thus undergo. 





This severe practical test was applied by the Com- 
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mittee on Gauges of the Society of Mechanical En- 
gineers, in their investigation of this system of making 
standard gauges, these end measure pieces being found 
to be within the limit of accuracy necessary to fulfil this 
condition.* 

In the production of these end measures, it is_neces- | 
sary that the end surfaces be perfectly parallel. This is | 
a matter which is a simple operation as done by the Pratt | 
and Whitney Company. Two sides of an end measure | 
standard, such as the one we have now before us (Fig. 1), 
are made as nearly perfect planes as is possible, and at 
right angles to each other. The ends are then made perpen- 
dicular to thesetwo surfaces, by means of a simple fixture 
which holds the end measure vertically and clamped in 
the angle of a movable block of cast iron which slides 
freely over the plane surface of another block also made | 
of cast iron. In the centre of this latter block is a copper | 
matrix having diamond dust or washed emery on its upper | 








having its faces or sides reversed in position as regards 
the sides of the large triangle, the sides are ground parallel 
to the sides of the master triangle, and also ground until 
a sharp-edged corrected square, held against the side of 
the large triangle, determines the tangency of the sides to 
the inscribed circle 1.1547 in. in diameter. 

As the large triangle is carefully tested for equality of 
angles, this inscribed circle furnishes the remaining data 
for producing a triangle whose sides are known to be 2-in. 
long, without their being measured. 

In fact it would be impossible to measure them in any 
other known way within the limit this method makes 
entirely practicable, and which at the same time ‘ forti- 
fies” each stepin the process by employing fundamental 
principles, and keeping the limit of error within what is 
claimed, which is y5}y5 in. Imagine any one mea- 
suring the sides of a2-in. triangle by contact with the 
almost infinitely sharp edges where the sides do meet ; I 
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surface. The end measure is passed rapidly over this | 
surface, and being held perpendicularly, its highest points | 
are ground away, and eventually this surface becomes a | 
polished plane. The bar is reversed and the same con- 

ditions are applied to the other end ; both ends being per- 

pendicular to the same planes, are consequently parallel 

to each other. 

These parallel surfaces being true planes, are, when 
brought together, capable of sustaining the weight of 
either one or the other, or in the case of the two which 
we have before us, they may be held horizontally andjstill 
not separate. In a lecture at the Royal Institution, 
June 4th, 1875, Dr. Tyndall states that experiments 
by Robert Boyle, with plane surfaces placed in contact, 
show this clinging tendency even in a vacuum; and that 
with the surface plates he used, made by Whitworth, 
the force necessary to pull them apart was thirty times 
greater than that due to gravity, showing a mutual attrac- 
tion or actual cohesion of the two surfaces. This _ is 
evidently the case, for we know that if the particles 
or atoms of a piece of steel are closely enough associated, 
they form a solid mass. By making their condition, 
artificially, as nearly like this as possible, the atoms are 
brought comparatively near each other, and more or less 
of this cohesive force results. 

Of course, in the present case we have, apparently, 
the weight of the atmosphere to produce this result, but 
if we consider how small the surface is on which this 
weight is acting, we must admit that part of this clinging. 
tendency must result from a cohesive force, as in the case 
before us, the surfaces of these end measure pieces are less 
than a }in. square, and the weight of air, if there was a 
perfect vacuum between the two surfaces, would be 
scarcely enough to sustain this weight, were the surfaces 
perfect planes, 

Perhaps the most marked example of interchangeable 
work resulting from a standard gauge system, is that 
shown in the thread gauges which represent the Sellers 
or Franklin Institute thread. This form, proposed by 
Mr. William Sellers, has, on account of being adopted by 
the Government, been called the United States standard 
thread. In order to produce these standard gauges and 
to be able to guarantee them as being standard, it was 
necessary first to establish a standardinch. This standard 
inch must be one thirty-sixth part of the British imperial 
yard, no more, no less. Then having obtained this 
standard inch, the subdivisions of it were to be obtained. 
So much for the size. Then in order to produce 60 deg. 
for the angle of the thread, it was necessary to establish 
this in a practical way, in order to furnish a gauge by 
which Sacks could be made that would insure absolute 
practical accuracy. This master triangle, designed by 
Mr. J. W. Heyer, furnishes the means of originating a 
triangle which shall be equi-angular, and consequently 
possessing angles of 60 deg. 

In order to obtain accurately the width of the flat, 
which is one-eighth of the pitch, for top and bottom of the 
United States standard thread, it was necessary to 
establish a model triangle as a starting point, in connec- 
tion with this master triangle. This model was, when 
finished, 2 in. long on each side. 

The method used for obtaining a triangle having sides 
known to be exactly 2 in. long, without the necessity of 
their being actually measured, is as follows: 

An 8-in. master triangle was so constructed that its | 
centre was definitely located by making it of parallel | 
rome of steel, accurately scraped and fitted together. 

Vithin this triangle, its inner sides tangent to the cir- 
cumference, was fitted a cylindrical plug or centre. 
This plug having been turned upon a true mandrel, the | 
condition of the hole passing r sont it exactly in the | 
centre, naturally took care of itself. A second cylin- | 
drical plug, hardened and ground, was next fitted to the | 
centre plug. This hardened cylinder was ground to size 
exactly equal to the diameter of the largest circle which | 
can be inscribed in an equilateral triangle, the sides of | 
which are2 in. long. Its diameter is “3 or 1.1547 in. | 

3y securely holding a triangular piece of hardened | 
steel upon the stud passing through the centre plug, and 
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| or upon a bolt representing this standard size. 


| venture to say no two readings would agree, and it is 


pretty safe to assume that each succeeding measurement 
would become less and less as these fine edges were de- 
stroyed. 

In the method described, using the inscribed circle, it 
is not necessary to have any edge whatever, as we may 
feel certain that the sides would be 2 in. if prolonged to 
meet each other. 

For the purpose intended, itdoes not matter if these 
edges are blunt or even truncated slightly, as it is the 
known position, and not%the actual length of the sides, that 
is necessary. 

In order to have the flat of the thread correct for such 
a pitch, in this case taking 2 in. as the base, the flat of 
which would be one quarter of an inch or one-eighth of 
2 in., the method adopted is as follows : 

The altitude of the frustrum of this triangle was ob- 
tained after having removed the smaller triangle at the 
top, the sides of which are } in., by subtracting the alti- 
tude of this small triangle from the total altitude of the 
equi-angular 2-in. model, which gave the distance from 
the base to the top of this truncated triangle. By having 
this measured exactly, and the top and bottom planes 
parallel to each other, this distance came naturally, and 
evidently must be } in. without actually being measured. 
The actual measurement of this din. flat would neces- 
sarily be very difficult, because we are dealing with the 
edges formed by obtuse angles, and the accuracy would 
certainly not be within the limit which would be re- 
quired. After this triangle was established, a micro- 
meter was made, in which the model 2 in. triangle 
is used to determine the extreme limit through which 
the micrometer jaw shall move; establishing a 
‘** zero,” if it may be so called, for a starting-point, the 
jaw of the caliper moving towards the smallest possible 
flat that could be measured, or that would be required 
for the finest pitches. This micrometer is, as its name 
implies, a divided circle and a screw, measuring very 
small advances of the jaw. In order to verify these sub- 
divisions, lines were ruled by Professor Rogers, 400 to 
the inch, with a diamond, upon the polished surface of the 
centre of the bar. 

There being 250 divisions graduated upon the index 
circle, and the pitch of the screw being 4 in., each divi- 
sion represents 75495 in. 

Each of the lines ruled 400 to the inch upon the sliding 
bar serves to check or correct. the readings of every 25th 
division of the graduated circle, to provide corrections 
for possible errors in the screw. 

By the use of this micrometer we can accurately measure 
the flats of the tools which are used to cut the United States 
standard or Franklin Institute thread of any number of 
threads perinch. In order to show the adaptation of 
this form of thread to interchangeable work, and also its 
extreme simplicity as a basis for an interchangeable 
system of gauges, we have before us (Fig. 2) a drawing 
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showing how, should this thread be even larger in dia- 
meter on the outside, but with the diameter correct in the 
angle of the thread, the variation of this outside diameter 
from that of a standard cylindrical size has no effect upon 
the fit of the nut which may be screwed upon the standard 
The only 
difference which we would notice is that the top of the 
thread would be narrower, and consequently the top 
would be higher, in the space cut away by the tap. 
Hence, taps that are made for tapping nuts of the United 





States standard thread, if made exactly right in the angle 
of the thread, that is, having the angle 60 deg., and the 
diameter measured in this angle of the thread, correct, 
the outside diameter has no effect, within certain limits, 
to change its size, merely cutting away within the nut 
more metal outside of the imit of one-eighth the pitch. In 
the case of the bolt which fits this nut, the outside diameter 
should be kept standard, the space between the bottom of 
the nut and the top of the thread of the bolt, allowing 
particles of dirt to lodge, without affecting the fit of the 
screw. This condition is often applied in the manufac- 
ture of taps, and has been found to seed the life of the 
tap ina very marked degree. 

n the case of one company T have in mind, and who 
make small bolts and nuts, the taps they use being about 
y's in. in diameter, they were formerly satisfied to have a 
tap cut 15,000 or 16,000 nuts before perceptible wear 
occurred, they have found that in having them made in 
the way just mentioned, instead of stopping at 16,000, 
they now cut 120,000 without practical variation in the 
size of the nut as compared with the standard gauge. 

As an instance of the ‘‘ eternal fitness of things,” allow 
me to quote from Mr. Forney’s report* at the Convention 
of Master Car Builders, held in this city, in June,t1ss2, 

“Tt is worthy of note that a remedy for the evil com- 
plained of by master car builders, that nuts made by some 
firms, or at some shops, would not screw on bolts made at 
others, at first battled the ability of the most prominent 
manufacturers of tools in the country, and to provide an 
adequate remedy it was necessary to secure the assistance 
of the highest scientific ability in the country, which was 
supplied through the co-operation of the professor of 
astronomy of the oldest and most noted institution of 
learning in the land. 

“The man of science turned his attention from the 
planets, and the measurement of distances counted by 
tnillions of miles, to listen to the imprecation, perhaps, of 
the humble car repairer, lying on his back, and swearing 
because a 8-in. nut—‘ a leetle small’—will not screw ona 
bolt a ‘ trifle large.’ ” 

In the system so wonderfully developed by Sir Joseph 
Whitworth for the manufacture of machinery by the use 
of interchangeable gauges, he obtained the subdivision of 
the yard by making three foot pieces as nearly alike as 
was possible, and working these foot pieces down until 
each was equal to the others, then placing them in his 
millionth measuring machine ; the total length of the 
three foot pieces was then compared with a standard end 
measure yard, 

These three foot pieces were ground until they were 
exactly equal to cach other, and the three added together 
equal to the standard yard. The subdivision of the foot 
into inch pieces was made in the same way. This method 
necessitated extreme care, and also an enormous amount 
of time. In the method which has been adopted by the 
Pratt and Whitney Company, the sizes are not con- 
structed in this way, but ruled lines, which represent the 
subdivisions of the British yard, are first investigated and 
found to be either accurate, or their corrections are applied, 
before a single gauge or any end measure is made. This 
method of investigation you will remember was described 
partially in our previous lecture. 

(To be continued.) 

Socrety OF ENGINEERS.—At a meeting of the Society of 
Engineers, held on Monday evening, December 7, at the 
Town Hall, Caxton-street, Westminster, Mr. Charles 
Gandon, President, in the chair, a paper was read on 
‘*The Dephosphorisation of Iron in the Puddling Fur- 
nace,” by Mr. Philip S. Justice. The author, after re- 
ferring to the generally depressed condition of the iron 
manufacture, showed how it bore most hardly on the 
works which were dependent on the use of phosphoretic 
pig iron, and on those which, in more favourable times, 
could work up cinder pig. The presence of even alow per- 
centage of phosphorus in the iron was most injurious to its 
quality and value, and with the extremely low prices at 
present ruling, it was impossible to make these inferior 
qualities at a profit, and the use of phosphoretic ores must 
be greatly limited, unless some means were found of ob- 
taining from the pig iron made from them a superior 
— or bariron, with cheapened cost of production. 
Many authorities had said that this was impossible with 
the ordinary puddling furnace, and that, in the face of 
the acknowledged success of the Bessemer, Siemens, 
Thomas-Gilchrist, and other systems of making mild steel, 
‘*the days of puddling are gone.” But the author con- 
tended that this was not the case, and that the process 
discovered by Mr. Beasley, of Handsworth, and fully 
tested by two years’ working on a considerable scale, met 
the'difficulty by a special treatment of the “‘ fettling” of the 
puddling furnace, whereby the phosphorus was eliminated 
during the ordinary process of puddling. The details of 
this treatment were fully explained, and its results stated 
to be the production of an iron equal in tensile quality 
and fibre to the best ‘‘marked bars.” Experience also 
proved that the weight of iron produced, instead of being 
as usual less than that of the pig iron charged into the 
furnace, was actually more, the process extracting the 
gain of iron from the “‘fettling” itself, which is usually 
lost in the slag as a silicate of iron. It was urged that, at 
the present time, such results deserved the closest and 
most thorough investigation, and that the process, if 
fully substantiated, should meet with general adoption. 
Samples of the iron were exhibited, showing the character 
of its fracture and the results of other tests. 


* Report of the Committee of the Master Car Builders’ 
Association, appointed ‘‘ to investigate and report on the 
present construction of screws and nuts used in cars ; and 
the amount of accuracy that is desirable to secure, and the 
best means of maintaining it, in the standard adopted by 
the Association, in Richmond, Va., June 15, 1871,” &c. 
Submitted at the annual Convention, in June, 1882, 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where I ti are icated from abroad, the Names, 
d&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Ghanene: ane, E.C., either personally, or by letter, enclosing 
amount 1 ces postage, addressed toH. Kraper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


13,203. G. Hawksley, London. Steam Engincs. 
[6d. 7 Figs.) October 4, 1884.—-The object is to dispose of the 
exhaust steam from steam engines. To condense the steam and 
maintain a vacuum asuper-atmospheric valve is fitted on to the 
exhaust pipe of the engine, and a pump forces water in a fine spray 





into intimate contact with so much of the exhaust steam as did | 


not escape by the super-atmospheric valve. This valve consists of | 
a disc closing on a seat, and a jet delivers the steam from the 
cylinder immediately beneath the disc, so that the momentum 
of the steam aids in raising the valve. (Accepted October 2, 1885), 


15,005. C. R. Parkes, Loadon. Hydraulic Auto- 
matic Governor and Expansion Gear. (6d. 6 Figs.) 
November 14, 1884.—The governor works the valve of a special 
hydraulic cylinder the rams of which actuate the rods of the ex- 
pansion slide valves. (Sealed December 1, 1885). 


15,079. J. H. Johnson, London. (Lecouteux and Gar- 
nier, Paris). Steam Engines. (6d. 5 Fiys.) November 15, 
1884.—This invention relates to a ceded 5 steam engine for 
directly driving dynamo or magneto-electric machines, fans, &. 
The slide valve consists of two pistons which are balanced, since 
the steam is admitted in the space between the pistons. A 
governor actuates the eccentric so as to change its stroke, thus 
varying the degrce of introduction, expansion, and compression 
of the steam whilst preserving a constant lead at admission. 
(Sealed November 20, 1885). 


15,326. W. Hornsby and R. Edwards, Grantham. 
Compound Portable Steam Engines. [(d. 3 Figs.) 
November 21, 1884.—The cylinders and steam chests are placed in 
a steam dome over the firebox end of a cylindrical multitubular 
boiler, thereby completely immersing the cylinders and steam 
chests. Condensation of steam in the cylinder is thus entirely 
avoided. To render the pistons and slides accessible, the cylinders 
are arranged so that the piston-rod end goes in the steam dome 
first, and necks are at that end caused to project through the front 
end plate of the steam dome, so as to get the piston and slide rods 
and exhaust pipe through this plate, these necks having shoulders 
inside which abut against the inside of the plate to make joints. 
(Sealed November 24, 1885). 


15,452. D. B. Morison, Hartlepool, Durham. Pack- 
ings for the Glands of Fluid Pressure Engines. 
(6d. 6 Figs.) November 24, 1884.—A number of metallic wires 
are combined with the packing in such a manner, that, on being 
subjected to compression, they will displace each other and force 
the material of which the packing is composed against the rod. 
(Sealed November 6, 1885). 


15,552. P. Dunlop, London. Valve Gear of Duplex 
Direct-Acting Engines. (6d. 6 Figs.) November 26, 1884.— 
This invention relates to gear for actuating the slide valves of 
engines of the duplex or Worthington type, the object being to 
work them expansively. The short end of a floating lever with 
movable fulcrum is attached to the valve spindle, the longer 
end being connected to the piston-rod. The movable fulcrum 
consists of the pin in the link attached to the short lever on the 
weigh shaft worked by the swinging arm as at present used. A 
vibrating slotted link is used on the weigh shaft in place of the 
short link as now constructed. This vibrating link is fitted with 
an adjustable screw and levers, by means of which the end of the 
driving link may be made adjustable, the extent of its motion 
depending upon the position which the block carried by it occupies 
in the vibrating link ; the engine thus works expansively. The 
engine may be reversed by displacing the vibrating link which is 
made to swing from its middle. Only one port is arranged at each 
end of thecylinder. (Sealed December 1, 1885). 


15,794. R. H. C. Nevile, Wellingore, Lincolns, 
Controlling the Speed of Engines. (td. 2 Fiys.) 
December 1, 1884.—The invention relates to an apparatus for 
rendering the action of an electrical governor uniform during 
variations of steam pressure in the boiler. The drawing shows 
Richardson's electrical governor, consisting of two solenoids A B, 





within which are two iron cores C )) under the influence of the 
electrical current passing through the solenoid, in such a manner, 
that, when the current increases, the cores are drawn up, raising 
the lever F, whose short end presses down upon the valve and 
thereby partially closes it. When the boiler pressure rises the 





lever G H, it tends to press down and close the regulating valve, 
thereby assisting the solenoid. The distances of the rollers F and 
L from the fulcrum K must be experimentally adjusted. (Sealed 
December 1, 1885). 


15,936. J. Maxwell, Edinburgh. Steam Engines. 
{6d. 6 Figs.) December 4, 1884.—The exhaust ports in the cy- 
linder are arranged around its middle and communicate with the 
exhaust passage 14 ; these ports are uncovered by the piston 12 as 
it reaches the end of its stroke, and are again covered by the 
piston shortly after commencing its return stroke. A port 15 
formed in one side of the piston 12 communicates with the cy- 
linder exhaust ports excepting when the piston is near the end of 
its stroke. The steam entering the cylinder at the commence- 
ment of the stroke closes the valve 16 at that end, and through the 
action of the rod 17, opens the other valve16. Thus any excess of 
steam remaining atter the piston 12 covers the cylinder exhaust 
ports 13 can pass through the valve into the pi-ton, and thence to 
the exhaust. Each admission valve consists of a disc valve com- 
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bined with a piston arranged to partly counterbalance the pressure 
on the valve. The valve rod is attached to a slotted block, in the 
slot of which is fixed a small block 23 provided with inclined under- 
sides acted upon by inclines 25 on the rod 24. The guides 26 are 
connected to eccentrics on the shaft 31. The link 35 is connected 
toa hand lever orto the governor. It will be understood, that the 
inclines 25 act sooner or later on the steam inlet valve, accordingly, 
as the levers 27 acted on by the eccentrics 31, move the rod 24 more 
or less upwards. The rod 24 is made to reciprocate by suitably 
connecting it with the crosshead. The lever attached to the cross- 
head acts by means of a tappet piece 41 in order to obtain a short 
interval in the action at each reversal of the levers. The engine 
may evidently be started in either direction, or r2versed by means 
ofthe lever 43. (Sealed November 20, 1885). 


16,119, J. Tate, Bradford, Apparatus for Stopping 
Engines. (6d. 5 Figs.) December 8, 1884.—A coiled spring 
is secured to a spindle, upon which is mounted a catch weight in 
such a manner, that, when liberated, the spring will uncoil and dis- 
connect the rods between the governor and valve gear. The ap- 
paratus may be operated by an electro-magnet ; to automatically 
stop the engine when running above the regulated speed, the 
circuit is completed by some part of the governor coming in con- 
tact with the electric wires. (Accepted October 6, 1885). 


2531. G. Cawley, Manchester. Valve Gear for 
Steam Engines. {6d. 2 Figs.) December 11, 188t.—To 
obtain the motion of the expansion valve from the engine cross- 
head, a lever jointed to the expansion valve spindle, and working 
upon a suitable movable or fixed fulcrum, is connected to the cross- 

The travel of the expansion valve is made variable by 
attaching to the above lever a fulcrum carried on a sliding block 
which is moved by the governor or other adjusting means. 
(Sealed November 27, 1885). 


16,262. W. Freakley, Longport, Staffs. Compound 
Expansive Slide Valve. [6d. 5 Fis.) December 11, 1884. 
—The conditions of supply, cut-off, expansion, and exhaustion, of 
the steam are fulfilled by asingle valve-rod and eccentric, the 
period of cut-off being varied by the governor or by hand. The 
back of the valve B is so formed as to allow of cut-off valves E 
working upon it. By revolving the valve spindle C, the levers D 
are caused to open or close the passages formed in the slide 
valve B. The steam may be cut off at any part of the piston’s 
travel by simply causing the spindle C to twist one way or the 
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other. An armature G is firmly attached to the spindle C. H are 
sliding arrest blocks arranged to approach towards or recede 
from each other by means of a right and left-hand screw 1. If 
the blocks H are attached to a suitable governor, so as to cause them 
to approach each other on the governor rising, or to recede as the 
governor falls, the steam will be cut off earlier or later according to 
the fluctuation of the speed of the engine. The apparatus may be 
applied for converting existing engines, having the ordinary slide 
a into expansive engines, (Sealed November 24, 1885). 


16,285, W.Ross, Dulwich, Surrey. Fluid Pressure 


relates tocompound engines, in which the high-pressure cylinder 
is arranged concentrically inside the low-pressure cylinder. The 
high-pressure cylinder works with an alternating linear motion 
inside the low-pressure cylinder, the pistons of the latter being 
furnished by the covers and flanges of the high-pressure cylinder. 
The steam is exhausted into the low-pressure cylinder through 
the cover of the high-pressure cylinder, the passage being con- 
trolled by means of link devices the outer ends of which are 
received in grooves formed in the inner face of the low-pressure 
cylinder. (Accepted September 29, 1885). 


16,301. J. W. Hackworth, Darlington, Durham. 
Steam Engines. [6d. 13 Figs.) December 11, 1884.—Fig. 1 
shows a single cylinder ‘trunk engine ” constructed according to 
this invention. Steam is admitted by the slide valve B through 
the port » to the lower end of the cylinder A, and forces the piston 
P upwards. When the piston passes the port D, a large portion 
of the steam is suddenly discharged through the valves E! and port 
J into the expanding receiver F, imparting rapid motion to the 
piston G, and compressing the air above and attenuating the 
steam below this piston G, which, on its recoil, compresses the 
steam ready for repeated use, while the residue of the steam passes 
throuzh the exhaust M into the atmosphere or condenser. On the 


slide valve B opening at the top the steam from F passes through 
the ports y and )! to the top side of the piston P. The descent of 
the pistun G is arrested by the cushioning of the steam locked by 
the recess x coming in contact with tae counterpart y, or by 





cushioning air in the space H by means of a separate piston P. 
Fig. 2 shows the invention as applied to a series of cylinders. 
Steam from the boiler enters the pipe a, the throttle valve W ad- 
mitting the steam into cylinders Al or A3. When the steam is 
admitted into A! through the pipes J, after propelling the piston 
past the post D, the steam is discharged into the receiver F', thence 
through pipe L, the valve K and pipe L? into cylinder A?, and it 
then passes the valve E2, valve K!, pipe J!, into the cylinder A3, 
and as the receiver F3 is shut off from the circuit by the valve K, 
the steam from A3 is exhausted out of the pipe M. When the 
engine is reversed, the valves K and K! require reversal, and steam 
is first admitted to the cylinder A3, and goes through a similar 
cycle, the receiver F! being in this case shut off by the valve K 
(Accepted September 29, 1885). 


16,304. G. Cawley, Manchester. Valve Gear for 
Steam Engines, [64. 2 Figs.) Decémber 11, 1884.—The 
motion of the main valve is obtained directly from the engine 
crank-pin. For this purpose one end of a lever is attached to the 
crank-pin, the other end being jointed to a second lever which is 
pivotted to a stationary bracket. To the end of the second lever 
is pivotted a connecting-rod attached to the main slide valve. The 
motion imparted to the main valve is similar to that derived from 
an eccentric. The motion of the expansion valve is obtained from 
the rod driving the main valve by attaching to that rod, by means 
of a pin fixed at any convenient point, another rod parallel to the 
second lever mentioned above. This rod is connected to the ex- 
pansion valve spindle by means of another lever which works upon 
afulcrum. To vary the admission of steam to the engine a sliding 
block, moved by a governor or otherwise, is attached to the lever 
last mentioned. (Sealed November 27, 1885). 


Wilson, Wallsend, Northumberland. 

[6d. 5 Figs.) December 12, 1884.—This inven- 
tion relates to ‘‘ built up” crankshafts, and consists in connecting 
the straight pieces forming the maia shaft to the webs by collars 
fitting into recesses in the outer faces of the webs and secured 
therein by bolts. Astud, which is eccentric to the main shaft, is 
formed on the collar of the main shaft and accurately fits a hole 
bored through the web. The bolts securing the flange are thus 
released of a shearing strain. The crank-pin may be similarly 
fitted. The shafts will be much less liable to injurious strains, 
the tendency to distort the threads of the screwed parts being to 
a great extent neutralised by the support given by the stud in 
conjunction with the coupling collar. (Accepted October 9, 1885). 


16,412. H. Borgsmueller, Berlin. Valve Gears, [éd. 
4 Figs.] December 13, 1884.—The cut-off is varied by shifting the 
eccentric ata right angle to the crankshaft on a straight guide. 
The power for the shifting is exerted by the shaft itself, and the 
governor has merely to instigate the shifting. The screw e ,which 
rotates with the crank, carries on its ends a friction wheel f. This 








friction wheel passes between two jaws ¢ of the slide g which can 
be displaced by the governor hk. The friction wheel / will roll, 
sometimes upon the one, and sometimes upon the other of the 
jawst. The screw e being thus turned either to the right or left, 
the eccentric a is shifted upon its guide c, and the steam entering 
the cylinder is cut-off sooner or later according to the power re- 
quired. (Accepted November 3, 1885). 


16,929. W.N. Dack, Patricroft, Manchester. Valve 
Motions of Steam Engines. [6¢. 3 Figs.] Uecember 27, 
1884.—This invention relates to improvements particularly appli- 
cable to engines for which Letters Patent No. 3176 of 1870 were 
granted to applicant and G. Holcroft. The valve motion and part 
of the governor connections are inclosed in the enlarged steam 
chest, the number of steam joints being thus reduced, and the 
general construction of the engine simplified. (Accepted November 
3, 1885). 

656. G.T,. Parnell, London. Steam or other Fluid 
Pressure Engines. (6d. 3 Figs.) January 16, 1885.—This 





Engines. [6/. 4 Figs.) December 11, 1884.—This invention 





piston N is pressed upwards, and a:ting on the rod M and 


invention relates to steam engines capable of being reversed with- 
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out the use of link motion of any kind. The valve case B of the 
circular slide valve Ais provided with exhaust ports E E and con- 
trolling ports F F! which are led into the main cylinder G by 
passages HH’. From this point the exhaust communicates by 
the recess K in the piston L to the openings M M' in the cylinder 
through the main exhaust port N. Grooves are located in the 
bottom of the ends of the slide valve case to relieve the valve 
from any accumulation or water and to protect the valve from 
shocks. Steam is admitted through one of the grooves P P" into 
one of the ports R R'and into the cylinder G, causing the piston to 
move forward and close one of the exhaust ports M M' and con- 
trolling ports H H, and opening the opposite ones for the valve to 
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exhaust through one of the openings M M!' into the main exhaust 
N. Indouble cylinder engines steam is admitted by a three-way 
cock into the valve case for distribution to the piston which is 
then standing near the end of its stroke favourable for the way 
the engine is required to move, and, as soon as the engine moves 
in the required direction, the steam is admitted to both valves 
by fully opening the three-way cock. If the piston in single 
cylinder engines is not in a favourable position as regards the 
direction the engine is required to travel, only a small portion of 
steam is admitted through the valve case to slightly move the 
piston which in turn serves as the means for regulating the valve 
to the position required. (Accepted November 6, 1885). 


886. A. Therkelsen and J. Bruun, Copenhagen. 
Governors. [6d. 2 Figs.] January 20, 1885.—The object is to 
render the speed of steam eugines independent not only of the 
working resistance but also of the boiler pressure. The throw of 
the governor balls governs the rotation of the spindle to which the 
governor balls are connested. A friction disc may slide along and 
revolve with the spindle between two other friction discs, the 
upper of which is fixed to the machine while the lower is 
moved by the engine. 
the sliding disc, but when the ball lifts, the friction disc comes into 
contact with the stationary disc which then will slow the speed of 
the spindle. The speed of rotation of the governor may be 
used in various ways in conjunction with another spindle which is 
moved directly by the engine for regulating the throttle valve. 
(Sealed November 20, 1885). 


HOT-AIR ENGINES. 


16,250. H, P. Holt, Manchester. Hot-Air Motor 
Engines. (6d. 3 Figs.) December 10, 1884.—The piston of 
the engine working in the cylinder governs ports, one for admis- 
sion of cold air which, by the movement of the piston, is trans- 
ferred to a hot part of the cylinders, and others for discharging 
the hot-air after performing work in the cylinder. (Accepted 
October 27, 1885). 


16,647. W. R. Lake, London, (Société Knab et Cie., Luxem- 
burg). Hot-Air Engines. [6d. 2 Figs.) December 18, 1884. 
—Carbonic oxide obtained from coal supplies the heat by being 
burnt. Metals are used for the recuperation of the heat between 
1000 deg. and 300 deg., while refractory material must be 
employed for higher temperatures, F is the recuperator for high 
temperature, H for mean temperatures, and J is a refrigerator for 
temperatures below 300 deg. Lisadriving cylinder actuated by 
coo) gases on their exit, and has for its object to effect the dis- 
placement of the large piston B. The pistons P are acted upon 
constantly and in turn by the cooled gaseous products, determined 








quantities of which are allowed to escape while the remaining por- 
tions are alternately forced into the recuperators, where they are 
again heated in order to return above the pistons B B!, being mixed 
with the heated gases coming from the generators through the 
orifice V. Cooling air is circulated below the piston B by an air 
pump which creates a vacuum beneath the piston. The heated 
air is passed to the oxide of carbon generators. T is the inlet for 
the atmospheric air which serves for the combustion of the gases 
entering at V. A 100 horse-power motor of this description is said 
to consume only 400 kilogrammes of coal every 24 hours. (Accepted 
November 3, 1885). 


GAS ENGINES. 


15,311. H. P. Holt and F. W. Crossley, Manchester. 
Compound GasEngine. (8d. 5 Figs.) November 20, 1884, 
—The passages for charging, igniting, and exhausting, are governed 
by the movements of the high-pressure piston without requiring 
a separate slide. The piston B being at the beginning of its out- 
stroke, the piston of A, in approaching the end of its out- 
stroke, uncovers the passage D; the valve C being held open by 
a cam, the gaseous contents of A expand, passing partly into B 


Normally the lower disc is in contact with, 





and propelling the piston of B. At the end of the outstroke of 
the piston A, its port H faces F, and thereupon, owing to the re- 
duction of internal pressure caused by the continued movement 
of the piston of B, a charge of gas and air is drawn into the cavity 
G. The trough-like projection K continues to allow the passage 
of products of the previous combustion from A to B, while it pre- 
vents the fresh charge admitted by Fand H from taking the same 
course, The piston of H during its return stroke first closes the 
port F, and then the passage D, and afterwards goes on compressing 








the charge in A, including the fresh supply of gas and air, and 
the residue of the previous combustion left in the cylinder. At 
the end of the instroke of the piston of A, the passage I com- 
municates with an igniter, the compressed mixture in G ignites 
and expands, propelling the piston of A. For the exhaust of the 
cylinder B at the suitable time the piston A makes communica- 
tion between D and E by means of a —D cavity L, thus allowing the 
exhaust to pass from B to E, while the piston of B is making the 
principal part of its out-stroke. (Accepted October 2, 1885). 
15,312, H.P. Holt, Manchester. Gas Motor Engine. 
(6d. 2 Figs.) November 20, 1884.—The passages for charging, 
igniting, and exhausting, are governed by the movements of the 
piston without requiring a separate slide. The drawing shows 
the piston P at the extreme of its instroke, the dotted line p indi- 
cating the position of the front edge of the piston at the extreme 
of its outstroke. Towards the end of the outstroke of the piston 
P the pressure in the cylinder behind it is below that of the atmo- 
sphere ; the passage F then facing the port A for admitting the 
combustible mixture, a charge is drawn into the cavity E. As P 
makes its instroke it closes A, but, while the recess G passes the 
exhaust port B and the passage D, a portion of the products of the 
previous combustion is expelled. After G has passed B and D, 




















the piston continues its instroke, compressing the contents of the 
cylinder consisting of the combustible charge which is mostly in 
the cavity E and passage F, and of such portion of the products of 
the previous combustion as had not been expelled at B. When F 
faces the igniting passage C, the compressed charge in F and E is 
ignited, and the increase of pressure and volume resulting from 
the combustion of the charge propels the piston. During the 
outstroke of the piston, as G passes D and B, a portion of the pro- 
ducts of combustion is allowed to escape; then, G having passed 
still farther outwards, so that Band D are closed, the residue of 
the contents of the cylinder becomes somewhat rarefied, so that 
when F faces A, a fresh charge is drawn in. (Accepted October 6, 
1885). 

16,404. J. Atkinson, London. Gas Engines. [6d. 
4 Figs.) December 13, 1884.—This invention relates to a single- 
acting compression engine in which the combustible gases are 
compressed into the working cylinder by means of a single-acting 
compression pump which is actuated by a separate crank on the 
driving shaft. An exhaust valve 22, and a delivery valve 15 from 
the pump, are controlled by eccentrics or cams on the main shaft. 
Since there are no other valves to be actuated no slide is required. 
The gases are compressed to a high pressure and the efficiency of 
the engine is thus greatly increased. The pump is fitted with a 
suction valve (Fig. 2), which also operates as a governor. The gas 
admission holes 4 and air holes 6 are controlled simultaneously by 
an india-rubber flap valve 9. After the gases have mixed in the 
valve they are drawn through the suction valve proper 29 which 

















lifts against the light spring 10 until it comes in contact with the 
ferrule 11 which transmits the pressure to a stronger spring 12 the 
tension of which is under the influence of a governor. If the 
valve can overcome the resistance of the spring it will close the 
seating 13 and prevent the further admission of bustible gas 
to the engine. The delivery valve 15 (Fig. 1) is held closed by a 
strong spring until allowed to open by suitable gear operated by 
an eccentric. The combustible mixture passes through the valves 
15 and 19 on its way from the pump, the object of the latter valve 
being to prevent any flame passing back into the pump. The 
valve seatings are curved in such a manner that the area of the 
open passage is uniform. The piston on its return stroke expels 








the contents of the working cylinder through the exhaust valve 
22. Near the termination of the inward stroke it closes and the 
delivery valve 15 opens, and the compressed charge passes into 
the cylinder and is ignited. The pump piston on its outward 
stroke draws in a fresh charge for the next working stroke. The 
starting valve, which forms a communication between a pressure 
reservoir and the working cylinder, is opéned by heal and is 
connected with the exhaust eccentric in such a manner, that it 
cannot be opened excepting at the proper time, In large engines 
the gaseous mixture may be first compressed in the inner end of 
the working cylinder which must then be provided with suitable 
cover and valves. (Accepted October 6, 1885). 


16,947. J. Imray, London. (B. Barnes and J. Danks, 
Melbourne), Gas Motor for Tramecar. (6d. 8 Figs.) De- 
cember 27, 1884.—The gas, compressed by pumping into a 
stationary reservoir, isled by a pipe to some convenient part of 
the tramway, where a temporary connection is made to reservoirs 
on the tramcar placed under the seats. The engine shaft works a 
countershaft by friction gearing. For the purpose of reversing, an 
intermediate gear wheel is employed. The gear wheels are 
mounted in eccentric bearings which can be partly turned round 
by levers for the purpose of moving the gear wheels. (Sealed 
November 27, 1885. 


MISCELLANEOUS. 


15,229. W. A.G. Schoonheyder, London. Liquid Pres. 
sure Engine Applicable as a Liquid Meter.  [éd. 
3 Figs.) November 19, 1884.—The three oscillating cylinders 
have pistons B connected to the crank C on the spindle D. Each 
cylinder is free to oscillate and rotate on the spherical base E, the 
rotation being effected by means of springs F which act on ratchet 
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teeth formed on each of the cylinders. The liquid enters at I 
through the check valve i, and passes away by the outlet O. In 
the base E are formed ports s and d for supply and discharge. 
The spring L keeps the cylinder A pressed to the base E. When 
the apparatus is used as a meter a counter is applied, as at M. 
(Sealed November 6, 1885). 


15,571. W. Brown and C, N. May, Devizes, Wilts., 
and A, Butler, London. Portable Engine and Pump. 
(6d. 1 Fig.] November 26, 1884.—This invention relates to a 
combined portable engine and pump whereby, the irrigation of 
land can be readily effected. A rotary pump is fixed by bolting 
to a platform provided on the engine, and a band passes over a 
pulley on the engine shaft to the pulley of the pump. The pump 
can be readily detached, and the engine may then be used for any 
other desired purpose. (Sealed December 1, 1885). 


16,678. J. Elliott, Worthing, Sussex. Fluid Pres- 
sure Engines. (6d. 3 Figs.) December 19, 1884.—The 
engines may be actuated by steam, gas, water, compressed air, 
bisulphide of carbon, ammonia, ether, or other impelling agent, 
and are constructed so as to admit of a packing of mercury which 
is contained in the double walls of the cylinders in which the 
outer case of the piston moves up and down in the middle of the 
mercury, in order to reduce to a minimum the escape of the im- 
pelling agent and to diminish friction. (Sealed December 1, 1885). 


16,749. T. R. Harding, Doddington, Cambridge. 
Traction Engines for Agricultural Purposes. (6d. 
4 Figs.) December 20, 1884.—The object is to enable agricultural 
engines to pass over light land with very slight depression of the 
soil. The machine runs on large cylinders or rollers connected to 
the framing by means of wheels rolling on the inside of the cylin- 
ders. The boiler is arranged within the rollers in such a manner 
that the cylinders can rotate around it. The engines are mounted 
on a framework, which is attached to each end of the boilers, and 
embraces the rollers. (Accepted October 2, 1885). 


9980. B. C. Browne, Newcastle-on-Tyne. Control- 
ling Gear and Speed Indicator for Tramway Engines 
and Locomotives. [6d. 6 Figs.) August 22, 1885.—By means 
of this apparatus the speed of the engine is indicated, and, if such 
speed becomes unduly high, steam is shut off and the steam brakes 
are applied until the engine is stopped. The object is accoin- 
plished by means of a force pump which is driven by the engine 
and creates a pressure. The pressure thus obtained is indicated, 
and, upon reaching the maximum, it acts upon a valve which 
= a lever applying the steam brakes, (Sealed November 27, 

385). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSBRING, 35 and 36, Bedford- 
street, Strand. 
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COMBINED PERFECTING AND DUPLEX SINGLE-CYLINDER PRINTING MACHINE. 


CONSTRUCTED FROM THE DESIGNS OF MR, A. SAUVEE, ENGINEER, LONDON. 
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(For Description, see Page 588.) 














MACHINE TOOLS,.—No. XV. 
By J. Ricwarps. 
Drittinc MacuInes. 

THERE is no type of machine tool which has 
undergone so many changes and modifications as 
that employed for drilling. The elements, so to 
call them, of a drilling machine are few, simple, 
and capable of wide and varied adaptation to dif- 
ferent kinds of work, sothe name drilling machine 
is scarcely applicable in its former sense. The im- 
provements made during ten years past relate almost 
wholly to what may be called special adaptation. 
The efticiency and convenience of standard machines 
remains much the same. The examples given in 
Armengaud’s and other older books containing illus- 
trations of machine tools, would not be much out of 
place in a modern machine shop. 

In the works of James Watt and Co., at Soho, 
may be seen some old machines with spindles 
driven by direct bands and other features of the 
latest practice. The portability of drilling appa- 
ratus has been the subject of considerable and 
successful improvement, demanded by the increas- 
ing size of pieces to be dealt with in modern engi- 
neering. The most successful machines of this 
kind have been driven by bands that could be carried 
in any direction, and which were with a ‘‘ take up.” 
At first thought one would expect to see air, 
water, or steam employed for transmitting power 
to portable drilling apparatus, as in the case 
of other tools, There are, however, conditions in 
drilling, such as the continually varying amount 
of both power and speed required, which seem 
to be best met by the use of bands. With air or 
steam there is the difficulty of the first mover. 
This, to avoid weight, would have to be as small as 
possible, and for the same reason, to run at a high 
speed. The work or resistance in drilling is of the 
most irregular kind, and this again becomes a difli- 
culty best met with band connections. Hydraulic 
force at high pressure would be wasteful, even if it 
could be successfully turned into rotary motion ; so 
that, upon the whole, inventors will no doubt fare 
best by keeping to bands or ropes. The machine- 


made, or gauge drills, as they may be called, marka 
considerable advance in metal drilling, dispensing 
in a great degree with skill and securing better 
work, 





In respect to these drills it may be questioned if 
their present mode of manufacture is the best 


possible. They are very expensive, and by no 
means as good in respect to material and temper 
as their cost should warrant. Such drills made from 
twisted bars of proper section, would be stronger, 
and certainly the material would be better, than if 
milled out from a solid rod as is now the custom. 

In making common drills, if a bar is carefully 
‘* plotted out” and twisted when hot, the result is a 
strong well-working drill without much increase of 
cost. A half-inch or so at the cutting end can be 
left flat, and if desired the twisted portion can be 
ground parallel and with the same exactness as in 
the case of milled drills. 

Wood boring augers seem to be quite as difficult 
to make, and in some of the works in America, are 
constructed with as much exactness, as metal drills re- 
quire. These are plotted out, twisted and ‘‘ dollied,” 
as our Birmingham friends would call it, to correct 
the pitch. The lips and feed screw on these augers 
are difficult to make, and the manufacture upon the 
whole, is a reflection upon the present methods of 
making metal drills. A firm in New York began some 
years ago to make forged metal drills, and seemed 
to go on with success, until suppressed for com- 
mercial reasons by the older firms engaged in mak- 
ing the milled drills. There is a wide market 
for machine drills that can be made and sold at one- 
half the present price. A revolving table mounted 

' on a sliding bracket as shown in Fig. 101, is one of | 





























Fic. 101. 


the oldest and best methods of supporting work to | 


be drilled. These tables have a long range of ad- | 
| justment in every direction, no parts subject to | 





' 


wear, and the arrangement can be more rapidly 
handled than a pair of cross slides. They are 
not suited for cotter work, or fur any case where 
the tool stress is not balanced, but are rigid enough 
for drilling. which does not require the strength 
of parts demanded in turning, planing, milling, and 
so on. In these last-named operations the cutting 
tools have positive guidance, and the cutting stress, 
whatever it may be, falls wholly and equally on 
the tool and work supports. If a boring imple- 
ment, to cut on one side only, be fixed in a drilling 
machine spindle, and set to work upon a piece 
fastened to the table, the operation will compare 
with others in metal cutting, but in all cases where 
tool action is balanced, that is, where double-ended 
tools cut on two or more sides, there is but little 
lateral strain. The rigidity required in drilling 
machines is mainly to resist the feeding thrust. 
This in drilling large holes in wrought iron developes 
excessive strain which falls upon the main support- 
ing column. 

Since the commencement of these articles, the 
writer has designed and applied in a number of 
cases, supporting tables for drilling machines, as 
shown in Fig. 102, and has, whenever opportunity 
offered, ascertained the opinion of workmen re- 


| specting the convenience and other differences, 
} compared with circular tables, with the result in all 


cases of finding the rectangular form preferable. 

It was, of course, a natural thought at the be- 
ginning, to make such tables circular, when they 
were mounted on a cylindrical stud, but there seems 
no good reason for so doing. A table, as shown 
in Fig. 102, is a swinging bracket which can be 
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| turned so any part of its surface will come beneath 


the drilling spindle, and this is all required in 


| respect to rotation, unlessin drilling a series of 


holes completely around a circular flange, and even 
this can be done very well. For heavy drilling 
on pieces that overhang, there is an obvious ad- 
vantage in the short side at a, and the fixed vertical 
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face c is in every respect better than mounting 
an angle plate or turning the main bracket. The 
length of supporting surface on the top at cis greater 
than in the case of a circular table, especially if 
long pieces are laid diagonally. The expense is 
nearly the same as fora flat circular table. The 
idea may be new or it may not, in either case the 
working advantages are not affected. A circular 
drilling table is no doubt an example of how a 
method is sometimes followed without good reason, 
running in a groove as it were. A circumstance 
which happened some years ago, will illustrate this 
matter, and its relation perhaps not go outside the 
purpose of these articles. 

The writer was instructed by Mr. W. Adams, 
locomotive superintendent of the London and 
South-Western Railway Company, to prepare draw- 
ings for a wood-boring machine with several sepa- 
rate spindles to operate as many augers of varying 
sizes without changing. The design was prepared 
carefully in accordance with the working condi- 
tions and Mr. Adams’ instructions, and submitted. 
He examined and approved the design in so far as 
the spindles, their adjustment, mode of driving, 
and so on, but said he, ‘‘This machine, and all 
others of its kind I have seen, does no more than 
revolve and support augers. This function requires 
but one attendant, and he not skilled, but to present 
and adjust the timber requires several strong men, 
and itis to that I want the main functions of the 
machine directed.” His remarks seemed a revela- 
tion. For half a century various machine-tool 
engineers had been making wood-boring machines 
to support and revolve augers, leaving the handling 
and moving of the timber to be p@-formed by hand. 
The machine was rearranged as/ Mr. Adams de- 
sired, and so far as known, to his suggestions are 
due any advantages that have since arisen from 
wood-boring machines with timber-feeding ap- 
pliances. 

In further illustration of ‘‘ rut practice” it will be 
remembered by the readers of these articles how it 
was claimed in a former place, that the spindle head 
of engine lathes seemed to be a perfected piece of 
mechanism which had not undergone material 
change for many years. This matter was scarce in 
type when the opinions expressed had to be modi- 
fied, to some extent at least. 

Messrs. G. and H. Harvey, engineers, Glasgow, 
kindly forwarded to the writer drawings of some 
examples in lathe headstock gearing and arrange-' 
ment that go far to contradict the assumption of 
final design in that direction. There is no per- 
mission to employ these drawings here, but the 
general method of operating can be understood from 
Fig. 103. Either of the wheels a can be engaged 
by sliding them on the shaft c, thus giving as it 
may be called two sets of back gearing or a triple 
gearing with but slightly additional mechanism 





and expense. It will be fair to say that the 
methods of Messrs. Harvey are much more elabo- 
rate and complete. The diagram is employed 
to illustrate the principle of the gearing. It will 
require some consideration to appreciate the 
full effect produced by this extra set of wheels. 
The number of changes of speed are increased by as 
many steps as there are on the cone pulley, and 
what is perhaps of more importance, the high speed 
of the cone pulleys to produce the ‘‘ middle speeds” 
is dispensed with. 

Resuming the subject of drilling machines. A 
flat-topped table is generally all that is provided 
for holding pieces to be drilled, and this with 
clamps, chucks, angle plates, and so on, meets 
the requirements of use, but not in a convenient 
manner. If in alot of miscellaneous work to be 
drilled, one selects the pieces that may be most 
conveniently held in a vice, the matter will be one 
of astonishment to those who have not before 
thought of it. All round pieces, for example, and 
such as have irregular shape, can be best held in a 
vice, or to employ the words of an old British engi- 
neer of the last century, can in that way be best 
‘¢ presented” to the drills. A flat-topped table with a 
fixed angle plate, as shown in Fig. 102, and a per- 





manent vice as shown in Fig. 104, both combined on 
one supporting bracket, forms a convenient arrange- 
ment for miscellaneous work. Hither the flat table 
n, or the vice m, can be instantly swung beneath a 
drilling spindle, and with the vice arranged to re- 
volve the same as the table any part of a piece may 
be reached. This method, which has the warrant 
of actual practice, has been found of great value for 
machines employed in agricultural works, when 
parts of ploughs, reaping machines, and similar 
work had to be drilled. 

The bracket o, Fig. 104, is set below the bracket ea 
sufficient distance to bring the top of the vice m level 
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with the top of the table 1. In this way the vice 
can be employed as an additional support when 
long pieces are to be drilled. The present ten- 
dency of American practice in drilling machines is 
to anadjustment of the spindles vertically by a move- 
ment of the main bearing on the supporting column, 
and a quick return movement by hand for the feeding 
range. This can be better explained in connection 
with the diagram, Fig. 105. The main spindle 
bearing a is movable up and down on the face of the 
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frame, and is fastened at various positions as may be 
required. The spindle passes through a sleeve which 
is moved by a rack and pinion, the latter having 
disengaging gear so that the spindle can be raised or 
lowered quickly by hand, or at a feeding rate either 
by hand or power. The bracket a and also the 
spindle and its mountings, are counterweighted. 
The extent to which this arrangement is followed at 
the present time indicates strong prejudice in its 
favour, and a good adaptation to the requirements 
of common use. The greater amount of detail and 
want of durability in such machines has prevented 
their adoption by many of the leading toolmakers, 
and some further years of experience will be re- 
quired to prove the permanent value of the ar- 
rangement. 

In concluding these articles it will be proper, as it 
is a pleasure for the writer to acknowledge the spirit 
in which they have been received. In no other 
branch of engineering is the matter of machine 
designs so jealously regarded in different countries 
and by different makers in each country, and the 
toleration of opinions, when opinions have been 
given, must be ascribed to a proper understanding 
of the spirit and purposes which have prompted 
this second review, or third, it may be called, of 
machine tool practice during twenty years past. 
The purpose has been mainly to contribute to this 
branch of engineering the facts and opinions that 
have resulted from a wide and tolerably lengthy 
experience, spread, it is believed, over a field broad 
enough to escape prejudice. One thought, in 
closing the articles, is that no future review of tool 
practice is likely to deal so much with standard 
types of machine tools. The stereotyped forms, so 





to call them, for such implements, has been more 
an outgrowth of commercial conditions than of the 
nature of the purposes to which they have been 
applied. We have to go back only a few years to 
reach a time when the exact fitting indispensable 
to machine tools, was not attainable except in works 
founded and conducted for that purpose. 

This constituted toolmaking a special branch, 
and established, in a great measure, at least the 
standard forms, or, as we might say, the commer- 
cial designs for machine tools. At the present 
time there are many branches of engineering, and 
parts of all branches relating to machinery making, 
where the fitting is good enough for machine tools, 
To the same extent we find firms preparing their 
own machine tools, and in nearly all cases with 
special adaptation to the purposes required. 

From these causes standard machines—the com- 
mercial types—are disappearing, and the work of 
toolmaking firms even 1s becoming more and more 
special. This remark applies especially to British 
practice, and it is fair to say that English toolmakers 
have been most successful in the production of such 
special machines. In the strong contention for 
outer markets, and to compete with longer hours of 
cheaper labour on the Continent, English makers 
have lowered the standard of commercial machine 
tools, but in home eStablishments of the better class 
tool performance has reached a point that defies 
competition. This 1 write with a table of Lanca- 
shire rates for turning, planing, boring, and so on 
to refer to, and while the statement must here take 
only the form of opinion, it is doubted if the 
amount and quality is equalled elsewhere in the 
world, 

In America, where there are some excellent re- 
sults in shop processes, there is unfortunately no 
data from which comparisons can be made. Esti- 
mate work, as once before remarked, is almost un- 
known, and without that there is not likely to be 
any general rules for tool performance. When 
particulars are wanting, one must generalise, and so 
long as longer hours of less-paid labour in Conti- 
nental Europe requires a special tax for protection, 
and so long as a duty of 45 per cent. is required in 
America to protect an industry in which men work 
sixty hours a week, we may safely assume that the 
art yet centres where it began. 








HYDRAULIC PROPULSION. 
(Concluded from page 28.) 

In the case of the Waterwitch, the means adopted 
of measuring the velocity of discharge, was a patent 
log hung in the jet, a method which left the results 
obtained open to serious question. In Table II. (see 
page 27 ante) the author calculated the efticiency 
according to the method of Mr. Brin, which gives 
the quantity and speed of discharged water. This 
velocity, it will be seen, is 2% ft. per second, 
which approaches very closely tc the peripheral 
velocity of the wheel, 294 ft. per second, and it is 
probable, as the author states, that the result is 
somewhat over-estimated. 

In the Swedish boat a pressure gauge was placed 
in the nozzle, and the calculations were made from 
the pressure found there. In the Thornycroft 
boat, a far more reliable means of measuring the 
volume and velocity of discharge, was adopted. A 
thin plate 1,°; in. square was attached to the end 
of a lever, and placed in the jet just where it left 
the nozzle, and the pressure on it was recorded by 
a dynamometer attached to the other end of the 
lever. The apparatus was so arranged that the 
pressure could be measured at every point of 
the jet, and not in the centre of the stream 
only. The mean pressure was found to be 
nine-tenths of the pressure in the centre; from 
this the velocity was estimated, and from the 
velocity, the quantity discharged. In Fig. 9, 
curve A shows the pressure in pounds upon the 
plate and lever carrying it, in the centre of the jet, 
at different revolutions of the pump. Curve B 
shows the pressure upon the lever only (obtained 
experimentally) plus a constant weight, and forms 
the zero, the difference between A and B being the 
actual pressure on the plate. A curve of efficiency 
of the pump and jet at different revolutions is also 
shown. 

Curves D and E correspond to A and B, but 
were measured when the boat was moored. The 
accuracy of the measurements was tested by a dy- 
namometer attached to the stern of the boat and 
the actual pull was compared with the estimated 
reaction, At 295 revolutions the former was found 
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to be 94 ewt. The estimated reaction having been 
9} cwt., this may be considered a fairly close result, 
and shows at any rate the efficiency is not over- 
estimated. 

By means of the curves A and D it is possible 
to estimate the effect of the form of inlet upon 
the efliciency of the jet. At 428 revolutions the 
pressure on the plate, when moving, was consider- 
ably more than the pressure at the same number of 
revolutions when the boat was moored. The in- 
dicated horse-power for any given number of re- 
volutions was found to be the same whether the 
boat was moored or under way. The excess of pres- 
sure noted when the boat was moving, is attri- 


buted to the energy of the feed water and corre- | 


sponds to a velocity of 20.6 ft. per second, which 
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shows that only 0.8 ft. per second of the full 
velocity, due to this cause, was lost. 

The efficiency of the jet appears to be 0.71 and 
of the pump 0.46 according to the calculations of 
the author. These are based on the formule 
given by Professor Rankine in his paper ‘‘ On the 
Theoretical Limit of the Efficiency of Propellers.””* 
In the case of the Waterwitch, where the whole of 
the velocity of the feed was lost, the efticiency of 
the jet was 0.5 and of the pump 0.47. In the 
Swedish boat under similar conditions the jet gives 
50 per cent. and the pump 55 per cent. In the 
latter boat the feed was taken in at a point con- 
siderably forward of the pumps, of which it will 
be remembered there were two, and was conveyed 
by suitable passages. Afterwards an opening was 
made in the bottom of the boat almost imme- 
diately below the pump and the water was brought 
up much in the same way as in the Thornycroft 
boat, excepting of course there was not the scoop- 
like action from the break in the hull. By this 
means the speed was raised from 7.87 knots to 
8.12 knots. It is interesting here to note that the 
Waterwitch was altered by Sir George Elliot when 
he was Admiral Superintendent at Portsmouth in 
avery similar way, the result being an additional 
half-knot in speed. 

In the Swedish boat the measurements were all 
taken and the efficiency calculated under the original 





* See “‘ Miscellaneous Scientific Papers,” page 544, 


, than that of the Waterwitch. The Waterwitch gives 





conditions, when the spced was 7.87 knots. The 
actual horse-power expended in driving the vessel 
at this speed (indicated horse-power x total effi- 
ciency) was 16.7. 
the cube of the speed, the actual horse-power for 
8.12 knots would be 18.4 This raises the total 
efliciency to (18.4+-78)—0.236. Mr. Barnaby de- 


duces from this that the speed of discharge was | 


raised from 28 ft. to 29 ft. per seeond, correspond- 
ing to an increase of head of nearly 1 ft. 


Suppose this to be increased as | 


The | 


velocity of the stream entering the turbine is | 
judged to be only 7.48 ft. per second, a little more | 
than one-half the speed of the boat. The efficiency | 


of the jet is increased from 0.5 to 0.567. 
The different forms of pump used in the Water- 
witch, Swedish boat, and Thornycroft are shown in 








Iniicoted HP. 


a better coefficient at corresponding speeds; but the 
| advantage is easily explained by the exigencies of 
| the design of the smaller vessel, which was required 
to run at a very high speed. The best coefficient 
of the torpedo boat occurs at 8} knots, which cor- 
responds to 235 revolutions of the pump ; but the 
efliciency of the pump and jet, it will be seen by 
reference to Fig. 9, is only 0.26 at that speed. If the 
pump had been designed to run with its maximum 
efficiency corresponding to the best coetticient of 
the vessel, that coefficient, the author calculates, 
would have been 140 against the 116 of the Water- 
witch. 

In conclusion the author further points out that 
one of the greatest obstacles to the success of the 
jet propeller, namely, the loss of energy of the 











Fie. 14. 


Figs. 10, 11, and 12 respectively, while the arrange- 


' ment of the Thornycroft pump in the boat is shown | 


by Fig. 13, the means by which the motion of the 
boat is reversed being shown at P. In Fig. 14 curves 
of horse-power and speed are given. Curve A refers 
to a second-class ordinary screw boat, and B to the 
hydraulic boat. Curves C and D show the respec- 
tive displacement coefticients. E is a curve showing 
revolutions and corresponding speed of the hy- 
draulic boat. At 12.6 knots the coefficient is about 
at its worst, and the ratio of the coefficients here 
for the two boats is almost the same as the ratio of 
the efficiency, 0.254 to 0.5. The maximum per- 
formance of the Thornycroft boat is shown on 
Fig. 14 to be 108, whilst in Table I. it will be seen 
that the Waterwitch’s coefficient was 116.9, although 
the efficiency of the Thornycroft pump is higher | 








| feed water, has been overcome, by adapting 


the bottom of the boat in the manner described, 
Mr. Thornycroft having raised the efticiency of the 
jet from .50 to .71. Forty-six per cent., however, 
seems to Mr. Barnaby a very low efficiency for the 
pump, and he thinks it possible that an efficiency 
of 70 per cent. may yet be reached. In this case 
the total efficiency would be 0.385, and a speed of 
15 knots would be reached. 

At present, however, the case stands thus. In 
the screw boat the efliciencies are: Engine, 0.77 ; 
screw propeller, 0.65 ; total, 0.5. In the hydraulic 
boat: Engine, 0.77; jet propeller, 0.71; pump, 
0.46 ; total, 0.254. 

Mr. Barnaby sums the whole matter up as 
follows. The jet as a propeller may be taken as 
little better than a screw, but the loss in the pump 
is a dead loss, and represents about half the power. 
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In other words, before a hydraulically-propelled boat | 
can be made to compare favourably with one driven 
by a screw, the pump producing the jet must work 
without loss. 

The discussion which followed the reading of the 
paper was of somewhat varying character. <A high- 
class contribution such as that we have been dealing 
with, is sure at the Institution of Civil Engineers to 
be ably criticised ; but on the other hand, hydraulic 
propulsion has been one of the pet subjects of 
amateur theorists time out of mind; standing only 
second to aéronautics in the amount of quasi-science 
that it has called into existance. Mr. Ruthven 
and Sir George Elliot carried the meeting back a 
quarter of a century or so, by detailing the experi- 
ments with the Waterwitch, but these had been 
well studied by the author of the paper, and the 
most valuable lessons to be learnt from them had 
been turned to account. Admiral Ryder had had a 
run in one of the boats forming the subject of the 
paper, and pointed out that the excessive noise 
caused by the discharge of water at the nozzles, and 
which he described as ‘‘ like soda-water bottles con- 
tinuously going off,” would render the vessels useless 
for torpedo attack if the element of surprise was | 
to enter into the strategy. He estimated that the 
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noise could be heard ten miles off on a quiet night. 
Captain Heathorn and Admiral Selwyn propounded 
some novel theories with regard to the subject 
under discussion, and these not only took up 
the time of the meeting, but had the further | 


disadvantage of turning the attention of those 
better qualified to discuss the matter, from the 
more practical aspects of the subject. Captain 
Heathorn has imputed to Mr. Thornycroft a co- 





















at. He did not know whether Admiral Selwyn was 


| one of those who had made that modest disclaimer, 


but one of the most misleading of those novel 
principles was that enunciated by him (Admiral 
Selwyn), when he said the velocity of the discharge 


| was much more important than the quantity ; that 


paternity in one of his peculiar theories, and the | 


latter gentleman resenting this, devoted a good 
part of his speech to showing where the gallant 
captain had been misled in his speculations. Sir 
Nathaniel Barnaby, Mr. James Wright, Mr. R. 
Sennett, Mr. Rich, and several other speakers took 
part in the discussicn, the latter gentleman giving 
at some length details of his experience with 
pumping engines of large size. Mr. Barnaby, in 
his reply, gave a pretty hard rap over the knuckles 
to those half-informed speakers who had taken 
up a good deal of time in the discussion. He 
said most of these had commenced by saying they 
did not approach the subject from a scientific point 
of view, and then proceeded to lay down a set of 
novel and astonishing principles as a basis from 
which to attack the results that had been arrived 





the quantity did not matter in the least in regard 
to the velocity obtained. 

It would be a good thing should Mr. Barnaby’s 
caustic remarks have the effect of lessening the 


/ amount of loose talk that too often monopolises 


valuable time during discussions of this nature. 








THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(By our New York CorRESPONDENT.) 
(Continued from page 558.) 

THE session of the evening of the 12th of 
November was devoted to the paper by Professors 
Trowbridge, of Columbia College, and Richards, 
of Yale College, entitled ‘‘ The Rating of Steam 
Boilers by Horse-Power for Commercial Use.” 
The object of the paper was to take into 
account the fuel consumed as a test of boiler 
efficiency. This view was vigorously combatted by 
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COWLES’S DOUBLE-SCREW FERRY BOAT. 
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Mr. Babcock, the boiler manufacturer, and _ still 
more sharply by Mr. William Kent, one of the 
Society Committee for Establishing Uniformity in 
Tests for Boilers. Mr. Kent showed by figures the 
absurdity of the position taken by the authors, and 
wound up with a humorous hypothetical account of a 
perplexed purchaser who had applied the proposed 
tests, having been given an advanced copy of the 
paper by agraduateof the college. The lateness of the 
hour prevented a reply by Professor Richards to this 
stricture, and as the subsequent meetings did not 
afford the authors an opportunity to defend 
their case, the Society has not really heard 
both sides, The next day inaugurated a feature 
new to the Society, viz., so-called Topical Dis- 
cussions, which are organised as follows : Previous 
to the meeting a committee receives a series 
of queries and topics from any member, which 
he either desires to discuss himself or wishes others 
to consider. These are carefully sifted, and the 
list selected is sent around among the members 
generally. Any one desirous of discussing has 
a time appropriated to him in the order in which 
the names are received, and so it happens that 
many who have not the time to write a paper, set 
up a discussion containing more information than . 
many more formal communications, 


Twist Dritts. 

This part of the programme was followed by a 
paper on ‘Twist Drills’ by W. H. Thorne, of 
Philadelphia. He pointed out that each lip of a 
drill being required to cut a shaving, should be 
in the shape of a wedge, that the best cutting angle 
for wrought iron is about 60 deg., and for cast 
iron about 70 deg., and that the angle for clear- 
ance being from 3 deg. to 5 deg., 65 deg. will there- 
fore answer for either metal. The body of a twist 
drill being a cylinder grooved on two opposite sides, 
and the intersections of these grooves with the end 
of the drill forming two lines, the straight portions 
of these should be parallel with each other, and 
distant apart about one-eighth the diameter of the 
drill, leading from the circumference a little past 
the axis. They should then curve backward in a 
direction opposite to that of the rotation of the drill 
at a distance rather more than a quarter of a turn 
from the starting point. (See annexed figures.) | 
lf the grooves were parallel to the axis the cut- 
ting angles would be 85 deg., and to reduce them 


| clearance throughout. 























to 65 deg. the grooves are cut spirally, making the 
spiral angle 20 deg. and its pitch nine times the 
diameter of the drill. But although the result is that 
the cutting angle is correct only at that part of the 
lip furthest from the axis, and increases to the point 
nearest the axis, yet as the speed diminishes at the 
same time, this error is not objectionable. The cut- 
ting angle for brass should be 80 deg. to 90 deg. By 
making the grooves spiral the chips are more easily 














lifted or screwed out of the hole. In respect to the 
end surfaces of the drill, the most efficient shape is 
best determined by considering the surface of the 


metal cut to be in the form of a hollow cone, trun- | 


cated according to the thickness of the web of the 


drill, and the cutting edges will touch this cone in | 


straight lines. If now a portion of a conical sur- 
face coinciding with this hollow cone, is rotated 
about one of these straight lines through an angle 
of 5 deg., it will produce a uniform and similar 
The end of the drill is 


shaped to approximate to this as nearly as possible. 





The illustration (Fig. 1) shows a 2 in. and a} in. 
drill as they should be ground by a well-designed 
machine. Mr. Thorne suggested, as a method 
of driving the drills, a key fitted permanently 
into the socket and extending the entire depth 
of the latter. This key fits a [groove in the shank 
of the drill, and supplies a perfect means of 
driving. He also suggested a proposed standard of 
proportions for the shanks of twist drills as fol- 
lows : 
Proposed Standard Drill Shanks. 
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Screw Ferry Boars. 
The interesting paper by Mr. William Cowles on 
‘‘Improvements in Ferry Boats,” was read by the 
secretary, but not in detail. The aim of the writer 
| was to show the superiority of screw propelled 
ferry boats over the paddle-wheel type. In the 
first place, the non-paying load is less, and the re- 
sistance of the screw boat was stated to be 11 per 
| cent. less than that of a similar steel paddle-wheel 
boat, and 24 per cent. less than a wooden one. 
| Again, the compound direct-acting screw engine is 
| more economical than the compound beam paddle 
engine, on account of greater piston speed and less 
| condensation in the cylinders. The screw-propelled 
| boat is more easily steered, and does not bury her- 
self so much at a high speed. Economy of con- 
struction is in favour of the screw boat, as she can 
have a smaller hull, while less coal is consumed, 
and the cost of repairs is less. The arrangement of 
cabins and team gangways can be better effected, 
| since the space occupied by the large paddle-boxes 
is available. The boats are easier to handle in the 
case of ice. The author cited as an instance of 
successful application of screws to ferry boats, the 
five boats plying between Liverpool and Birken- 
head, and which were thoroughly described in En- 
| GINEERING, August, 1882, and he exhibited a section 
| and plan of his proposed steel screw propeller boat, 
engravings of which are given above. 


Tue Metes Evevatep Rariiway. 


| The next paper was on the ‘‘ Meigs Elevated 
| Railway System,” by Mr. Francis E. Galloupe, of 
| Boston. This road is probably the narrowest gauge 
known, and in this respect must be a great source 
of delight to all that class who think a narrow 
| gauge is a panacea for all railway ills. In fact the 
gauge is the width of a single rail. The general 
design and the details are sufficiently curious to be 
| worth describing at some length. According to 
| Mr. Galloupe, the fundamental idea of the Meigs 
| system is to concentrate the strains due to the 
| load upon the track, directly over a central line of 
way. In general this track may be characterised 
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as an ordinary railway turned sideways so that one 
rail is over the other instead of alongside of it. 

The illustrations, Figs. 1 to 7, on page 586, illus- 
trate the system, and it will be seen from them that 
the wheels are inclined to run on the bottom rail. 
The method of support is not unlike that used on the 
New York Elevated Railway, posts being set into 
masonry foundations and placed a distance of 
44.4 ft. from each other. The superstructure is a 
truss having a depth of 4 ft., and placed centrally 
over the line of the posts, with an upper and lower 
track beam on the sides of which are the rails. 
Changes of temperature are provided for by expan- 
sion joints. The rails are four in number, two on 
the upper chord and two on the lower. The former 
are for friction wheels which revolve in a horizontal 
plane, and the latter for the bearing wheels, which 
are set at an angle of something less than 45 deg. 
The distance between the lower rails is 22} in., and 
between the upper 17} in. It is estimated the 
superstructure, supported by iron columns, will cost 
70,000 dols. to 75,000 dols. per mile where the 
columns are high, and from 50,000 dols. to 
55,000 dols. per mile where they arelow. Switches 
are made by swinging one section, set on a hinge, 
from one track to another to the desired point. The 
rolling stock is illustrated by Figs. 2, 3, and 4. The 
horizontal wheels are attached by vertical axles to 
the truck frame, and bear upon the rails on the 
upper track beam ; they havea slight motion in the 
sliding boxes, to which their axles are attached, 
and are kept in yielding contact with the rails by 
springs outside the boxes, and also serve as balanc- 
ing wheels to take up the oscillations of the cars, 
Fig. 7. They have flanges which roll under the 
lower edge of the rail plates, and thus no lifting or 
derailment can occur. The truck wheels are 42 in. 
in diameter ; they have a tread of 3} in., and rotate 
independently of each other upon fixed axles. The 
car and engine used are as peculiar as the style of 
track. The general shape is cylindrical (10 ft. 8$in. 
in diameter) to reduce as much as possible the etfect 
of wind pressure ; the platform of the car is 7} ft. 
wide and 51 ft. 2 in. long; the framing is of ribs of 
T-iron, circular in form, and entirely upholstered 
within, while between the panels at each scat, a 
hollow space in the ribs permits air caught bya 
bonnet in the roof to circulate for ventilation. The 
seats are fifty-two in number, and the backs are 
reversible. The windows are arranged by a hinge 
to open either side of the frame, so that if the car 
be going north, the windows would open on the 
hinges on the north side of their frame, or if 
south, they would open on the south side. The 
occupant of the seat is thus shielded from the air. 
There being no sharp angles in these cars, but only 
soft upholstery, the passengers could roll down an 
embankment in them quite comfortably, if they kept 
seated. 

The motive power is furnished by two inde- 
pendent engines, each operating a single driving 
wheel. The cylinders are 12in. in diameter and 
22 in. stroke, placed horizontally, the centre lines 
being 18in. above the floor, and they are 61} in. 
apart. The piston-rods connect with independent 
crossheads, sliding upon steel guide rods supported 
at their ends by cast-iron standards bolted to the 
floor. The driving wheels are 4ft. 6in. in dia- 
meter, with short axles of steel extending through 
a sliding box containing the journals. These 
boxes slide in cast-iron ways transversely to 
the longitudinal line of the engine. The drivers 
revolve in a _ horizontal plane, as shown in 
the plan Fig. 3, and press against the top rail like 
the balance-wheels of the car truck. This involves 
a special arrangement of links and valve motion in 
a horizontal position, as shown. To make these 
wheels adhere to the rail, hydraulic pressure 1s ap- 
plied, and this can be varied. There is a cylinder 
and piston attached to the sliding boxes containing 
the journals, and by this the desired pressure is 
obtained. The five handles shown in front are the 
means by which the engineer, who stands there, 
controls the engine ; they regulate respectively the 
stop valve, the reversing gear, the adhesion of 
the drivers, the brake, and the coupling rods. 
This adjustable grip is intended to overcome steep 
grades. The couplings are so arranged that the 
engineer can disconnect all or any of the cars from 
the engine. And in the event of ahead or rear 
collision, each car may be used as a buffer, and since, 
theoretically, the vehicles cannot be derailed, all 
strains from this cause must be brought upon the 
platforms directly in a line with them. 

(Zo be continued.) 





COMBINED PERFECTING AND DUPLEX 
SINGLE-CYLINDER PRINTING MACHINE. 

We illustrate on page 583 a new form of French per- 
fecting machine for printing bookwork, devised by Mr. 
Albert Sauvée, of 22, Parliament-street, Westminster, 
and called by him a combined perfecting and duplex 
single-cylinder machine, 

Uur illustration shows an ordinary form of printing 
machine known as the Marinoni, and largely in use in 
all the large book-printing houses in this country ; it is 
arranged with flyers and delivery tables at both ends. 
This class of machine has previously only been avail- 
able for printing sheets in which both sides of the 
paper were required to be printed at the one opera- 
tion, the sheet receiving its first impression round the 
first cylinder, and then being transferred to the second 
cylinder to be perfected. The printed sheet, with its 
set-off sheet, was then led away by tapes, and both were 
delivered on separate flyers at the same end of the 
machine. 

The improvement consists in an alteration to some 
of the mechanical parts, so that the same machine can 
be used for printing sheets either on both sides or on 
one side only. It, therefore, serves the purpose of two 
single-cylinder machines, or of one perfecting machine, 
the change from one to the other being very simple. 

In the ordinary form of perfecting machine the 
sheet was fed on to the first cylinder, and taken by 
grippers round to meet the forme of type, after which 
it was transferred to the grippers on the second cy- 
linder to be printed on the reverse side, and then 
carried away to the flyers. The opening and shutting 
of the grippers was effected by cams placed on the side 
frame of the machine. 

The only alteration necessary when it is desired 
to print single-sided work, is to remove these cams 
and to substitute others. These cause the grippers 
on the first cylinder to open and to deliver the sheet 
into the tapes leading to the flyer at the feeding end 
of the machine, instead of transferring it to the 
second cylinder, The grippers then open again at the 
feeding board, and close on a sheet which they de- 
liver to the grippers of the second cylinder. The 
sheet is taken round the second cylinder, and printed 
and carried away by the tapes to the flyer at the 
opposite end of the machine. The grippers of the first 
cylinder arethen ready to take another sheet, which 
they deliver to the first flyer, and then take a second 
sheet which they transfer to the grippers of the second 
cylinder, and these operations are carried on alter- 
nately. 

Special attention has been paidin this machine to 
the inking, the rollers being geared so as to give 
perfect distribution of the ink, a feature which will be 
appreciated by printers. The ink duct is easily under 
control, and the flyers are arranged to work automati- 
cally ; in fact, every care has been taken to save labour 
and to render the machine as perfect as possible. 





ENGINES OF H.M.S. ““SURPRISE” AND 
** ALACRITY.” 

Dcrine the past few weeks we have published a 
number of engravings illustrating the engines and 
boilers of H.M. despatch vessels ‘*‘ Surprise” and 
‘* Alacrity,” and this week we complete the series by 
giving another two-page engraving, together with 
other views on page 591. Before proceeding to de- 
scribe these engines it will be convenient that we 
should give a list of references to the issues of EN«t- 
NEERING in which our engravings appeared, so as to 
avoid future repetition. Figs. 1 and 2, being respec- 
tively a longitudinal section and sectional plan of the 
starboard pair of engines, appear on our two-page en- 
graving published with our number of October 9th ; 
whilst Figs. 3, 4, and 5, being respectively sections 
through the centre lines of the high and low-pressure 
cylinders,-and a longitudinal section taken just in 
front of the cylinders, of the same pair of engines, 
form our two-page plate of November 6th. On 
pages 447 and 450 of the same number, also, 
are given Figs. 6 to 16 showing various views 
and details of the boilers. On our two-page en- 
graving which accompanied our number of the 4th 
inst., are Figs. 17 and 18, being respectively a longi- 
tudinal section and sectional plan of the engine-room 
and stokeholds, Figs. 19 and 20 showing the mode 
of carrying the screw shafts, and Fig. 21 showing the 
arrangement of the fire and bilge donkeys, hand-pump, 
&c. In the present number we give, on page 591, 
Figs. 22 and 23 showing the arrangement of the pro- 
pellers, and the tubes for their shafting, and Figs. 24 and 
25 being transverse sections showing the arrangement 
of the circulating pumps belonging to the starboard 
and port engines respectively, while on our two-page 
engraving are six other transverse sections of the 
vessel, Figs. 26 to 31, further explaining the arrange- 
ment of the engines and boilers. In addition to the 
geometrical engravings above enumerated, we also 
gave with our issues of October 23rd and November 
20th two-page engravings each containing two perspec- 
tive views of the port pair of engines. 

The ‘‘Surprise” and the ‘‘ Alacrity” were both 





built and engined by Palmer’s Shipbuilding and Tron 
Company, Limited, of Jarrow-on-Tyne, to whom we 
are indebted for the drawings and photographs from 
which our illustrations have been prepared. The 
vessels are built entirely of steel manufactured by the 
Consett Iron Company, the Steel Company of Scotland, 
and the Bolton Steel and Iron Company; their 


principal dimensions are: Length, 250 ft.; breadth, 
depth of hold, 14 ft. Gin. ; mean draught, 
They are rigged 


32 ft. 6 in. ; 
13 ft. ; and displacement, 1400 tons. 
as paps. schooners. 

The space set apart for the main and auxiliary 
engines, with their boilers, occupies about half the 
length of each vessel, and its arrangement is clearly 
shown by the views, Figs. 17 and 18. The engines 
and boilers are below the water line and are protected 
by an inclined steel deck, the position of which is 
clearly shown by the cross sections, Figs. 24 to 31, this 
deck dividing the under and above portions of tlie 
ship into two distinct and water-tight compartments. 
Further provision has been made for safety by dividing 
that part of the hull which is below the water line 
into thirty water-tight compartments and the ‘tween 
decks into thirteen spaces. In addition the casinys 
of the engine and stokehold hatches are surrounded 
by cofferdams, which can be readily packed to prevent 
the entrance of water in the event of damage being 
done by shot. : 

Referring to Figs. 17 and 18, and commencing at the 
after end, it will be seen that the space devoted to the 
engines and boilers is occupied as follows: First come 
the circulating engines and pumps for the starboard 
main engines, and then the latter engines themselves ; 
next are the port engines with the fire and bilge 
donkeys ranged alongside of them against the star- 
board side of the vessel (see also Fig. 21), and then the 
circulating engines and pumps for the starboard en- 
gines, with the main feed donkey. Next comes tlic 
after stokehold with two fans and their engines for 
supplying forced draught; then the four boilers 
arranged in pairs, and finally the forward stokehold, 
also provided with two fans and their engines. These 
fans and engines, we may mention, as well as the 
circulating pumps and engines, were supplied by 
Messrs. W. H. Allen and Co., of London. ‘The fans 
are 4 ft. 6 in. in diameter, and are driven at about 
500 revolutions per minute. 

The forward and aft stokeholds are distinct from 
each other, so that either or both can be used under 
forced draught independently. The forward stoke 
hold extends from frame 39 to frame 45, and the aft 
stokehold from frame 65 to 69}, special divisions being 
introduced at frames 45 and 65 to reduce the capaci- 
ties of the spaces under pressure, The two pairs of 
boilers are also completely separated by the bulkhead 
at frame 55. 

Each vessel is propelled by two pairs of horizontal 
compound engines, to the respective positions of which 
we have already referred, each pair of engines having 
a high-pressure cylinder 26in. and a low-pressure 
cylinder 50in. in diameter, the stroke being 34 in. 
The general arrangement of the engines is well shown 
by the perspective views forming our two-page engrav- 
ings of October 23 and November 20, as well as by 
Figs. 1 to5. An especially noticeable feature in the 
design of these engines is the very free use which has 
been made of steel in the form of both forgings and 
castings. Thus not only are the crank and screw 
shafts, the piston rods and connecting rods of steel, but 
also the main bearing frames, these complicated cast- 
ings having been very successfully made by Messrs. 
John Spencer and Son, of Newburn, who also furnished 
the steel for the piston and connecting rods. The 
steel crankshafts were made by Messrs. Vickers, Sons, 
and Co., while the screw shafting is of Whitworth’s 
compressed steel, and is hollow. 

We have just referred above to the main bearing 
frames, and these form a distinctive feature of the en- 
gines. On reference to our engravings it will be secn 
that the engines are really without bedplates, the 
three bearings of each crankshaft being carried by the 
cast steel bearing frame just mentioned, and this being 
connected to the cylinders by three horizontal ani 
three raking stays with forged ends, Figs. 2 to 5 and 
the perspective views show the arrangement clearly. 
A very light framing is thus obtained, and the parts 
are well placed to receive directly the strains imposed 
upon them. 

Both cylinders are steam-jacketted over both barrels 
and ends, and the positions of the two cylinders, with 
regard to each other and their valve chests, is shown 
by Fig. 1. From this view it will be seen that the 
valve chest of the high-pressure cylinder is situated by 
the side of that cylinder, the valve being driven direct, 
while in the case of the low-pressure cylinder the 
valve chest is on the top, and the valve receives its 
motion through a rocking shaft. The valves of both 
cylinders are double-ported, and furnished with 
balancing rings at the back. The link motion is of the 
ordinary shifting link type, with separate adjustments 
for the high and low-pressure gears, as shown by thie 
perspective views. The engines are fitted with hand 
aud steam reversing gear, the steam reversing engine 
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driving a wormshaft which is parallel to the crank- 
shaft, the worm gearing into a wormwheel which 
carries in its face a crank-pin which is connected to an 
arm on the reversing shaft by a link having spherical 
joints at its upper and lower ends. 

The condensers (see Figs. 1, 2, and 5) are cylindrical, 
and are distinct from the engines, each being sup- 
ported partly by columns and partly by the casting 
which contains the air pump. Each condenser con- 
tains 2010 tubes 7 ft. long by 8in. in diameter, and 
exposing a surface of 2300 square feet. The air pumps 
(one to each pair of engines) are horizontal and double- 
acting, and are 15 in, in diameter with 18 in. stroke. 
In the case of the starboard pair of engines, the air 
pump is driven by an eccentric on the crankshaft as 
shown by Fig. 2, while in the case of the port engine 
it is driven from a crank-pin carried by the turning 
wheel as shown by the lower perspective view in our 
two-page engraving of October 23rd. The condensing 
water for each condenser is circulated by a couple of 
centrifugal pumping engines made, as we have already 
mentioned, by Messrs. W. H. Allen and Co., the 
arrangement of the condensers and the circulating 
engines being clearly shown by Figs. 17, 18, 24, 
and 25, 

Each pair of engines drives a three-bladed gun-metal 
propeller, 11 ft. in diameter with 14 ft. 9 in. pitch, the 
arrangement of the screw shafting with the tubes and 
supporting brackets being clearly shown by Figs. 19, 
20, 22, and 23. From the last-named view it will be 
seen that the two screw shafts are 13 ft. 6 in. apart 
from centre to centre. 

The engines are supplied with steam by four steel 
boilers, worked at 100 1b. pressure, two of these boilers 
being 9 ft. 6 in. in diameter by 17 ft. long, and the two 
others 10 ft. 4 in. in diameter by 17 ft. long. The two 
larger boilers contain each three furnaces and the two 
smaller each two furnaces, all the furnaces being of 
Fox’s corrugated make. All the boilers are single- 
ended, the furnaces opening into a combustion chamber, 
from which the tubes extend to the rear end of the 
boiler. The two smaller boilers are shown by Figs. 6, 
7, and 8, on page 447 ante, and the two larger boilers 
by Figs. 9 to 16 on page 450 ante, these views showing 
the whole construction so clearly that a detailed de- 
scription will be unnecessary. We may, however, 
state that the longitudinal seams are treble-rivetted 
joints with double butt-straps, all the rivet holes 
being drilled in place, while the circumferential seams 
are double-rivetted lap-joints, the holes in the outer 
course being drilled before bending the plates about ,'; in. 
less in diameter than the finished size, and the holes 
in the inner course being drilled in place after bend- 
ing, the holes in the outer course being also drilled 
out to the finished size. The chief proportions of the 
boilers are as follows: 

Two Smaller Two Larger 





Boilers. Boilers. 
Heating Surface : sq. ft. sq. ft. 
Tubes aie rer Pon 2785 3290 
Furnaces ... as aoe 200 250 
Flame boxes ‘xe tite 125 135 
Back tubeplates ... aad 44 52 
Front Pe 4 Si 53 62 
Furnace ends bee eee 10 26 
Total ... me Sie 3217 3815 
Sectional area through 
tubes as ae 18.3 21.7 
Grate area ... 96.5 122 


Total heating surface for four boilers 7032 sq. ft. 
» sectional area through tubes for 
four boilers. 40 


2 es eas oe er 
Total firegrate surface for four boilers 218.5 ,, 


Ratio of grate area to heating surface 1; 32.18 
‘<i sectional area through tubes 
to grate area ... as eg os 2e O46 


The results on the official trials in Stokes Bay over ! 


a mean run of four hours under natural and forced 
draughts were as follows, the air pressure used during 
the forced draught trial averaging 1} in. of water. 


Natural Forced 
Draught. Draught. 
tevolutions per minute 124 135 
Indicated horse-power 2160 3180 
Steam pressure ... ..- 92.63 lb. 99.31 Ib. 
Vacuum ... ey .. 26,8 in. 25.12 in. 
Speed... ms ... 16.5 knots 18 knots 
Mean draught of vessel 12 ft. 4 in. 12 ft. 4 in. 


The horse- power developed thus amounted to 9.88 
horse-power per square foot of firegrate with natural 
draught and 14.55 horse-power per square foot with 
forced draught. 

In concluding our notice of these interesting engines 
we append a list of references to the pipes shown and 
numbered in Figs. 17, 18, 21, and 24 to 31, these re- 
ferences enabling the arrangement to be readily 
followed out. 

Copper Pipes. 


No. Name. Bore. B.W.G. 
in. 
1. Steam from forward boilers... ee 4&5 


aft 9 ees oe a 
3. Branch steam between forward boilers 6 
4. <0 m aft » 7 6 








Name. Bore. B.W.G. 


3ranch steam between engines ; 
Exhaust pA high - pressure 
and low-pressure cylinders ae 


. Exhaust steam between low-pressure 


cylinder and condenser ad a 
Waste steam from forward safety 
valves 


. Waste steam from aft safety valves ... 
. Forward centrifugal pump suction ... 


* ‘a delivery to con- 
denser 


. Forward centrifugal, discharge over- 


board... aa aa a <a 
13. Aft centrifugal pump suction... ay 
14. ,, and forward centrifugal pump 


19, 


21. 
99 

22. 
23. 
9 4, 
25. 


26. 
27. 


45. 


bilge suction... 


5. Aft centrifugal pump, delivery to con- 


denser... a 3 ada a 
Aft centrifugal pump, discharge over- 
board... was ae ne . 
Forward air-pump discharge ... 
A 


” ” eee tee 
Forward air-pump discharge to feed 
tank ~ oe aaa ae ee 
Aft air-pump discharge of feed tank 
Forward and aft air-pump, discharge 
to feed tank (comb.) ... wa 
Main feed suction from feed tank : 
Forward main feed suction from feed 
tank bed oxy “aa cae oa 
Aft main feed suction from feed tank 
Main feed suction from forward con- 
denser... wee a2 me es 
Main feed suction from aft condenser 
Forward main feed delivery to for- 
ward builers _... me 8, a 
Forward main feed delivery to for- 
ward boilers (branches) ae 


. Aft main feed delivery to aft boilers 


” ” %” ” ” ” 
(branches) , 


. Auxiliary feed suction from feed tank 


Forward auxiliary feed suction from 
feed tank 


. Aft auxiliary feed suction from feed 


tank 


. Forward auxiliary feed suction from 


distilling condenser 


. Forward auxiliary feed suction from 


sea e a3 i és oa 
. Aft auxiliary feed suction from sea ... 


Forward auxiliary feed delivery to 
forward boilers ... 


. Forward auxiliary feed delivery to 


forward branches 


. Forward auxiliary feed delivery over- 


board 


. Connection between forward and aft 


auxiliary feed delivery ae 


. Aft auxiliary feed delivery to aft 


boilers 


. Aft auxiliary feed delivery to aft 


branches ... 


. Forward bilge suction from forward 


engine-room eee 


. Forward bilge suction from forward 


boiler-room —... és a oa 
Aft bilge suction from aft engine-room 
boiler-room 


’ Forward bilge donkey suction from 


forward boilers and for filling launch 


boiler ~... ca aa as ee 
. Aft bilge donkey suction from aft 


boilers... ea aa Sua as 
Forward bilge donkey suction from sea 
f ” ” ” 
Connection between mud boxes 
Bilge donkey delivery to fire main 
and sea aaa 


53. Bilge donkey delivery to fire main 

54. o 99 Se& ... 

55. Hand pump suction from sea... #5 

56. aa << » bilge and 
boilers... re aa <4 a 

57. Hand pump delivery to boilers ee 

58. a aa fire main and 
sea... *s ia wis xe 

59. Hand pump delivery to fire main 

60. pe ‘a sea... 

61. Blow off from forward boilers 

62. re aft = 

63. Scum » forward ,, 

64. 





” ” aft ” oes 
. Silent blow-off to forward condensers 
’ 9 aft ” 
7. Separator discharge to feed tank and 
sea ae 2 re see 
Separator discharge to feed tank 


Galvanised Wrought-Iron Pipes. 
. Lower ends of bilge donkey bilge 


suction pipes 


. Lower ends of injection to condensers 


’ aft centrifugal pump 

bilge suction... is a we 

Forward centrifugal pump bilge 

suction one aes one aus 
Brass Pipes. 


. Internal pipes for main steam in for- 


ward boilers 


74. Internal pipes for main steam in aft 


boilers... ee ned 


= 
=~ NN NN 


Dan nN 


to bo 


Sbhobobo bo 


rei 


OS GO bet ht 


se 
ad Sal 


No. Name. Bore. B.W.G. 
in. 
75. Internal pipesfor forward safety valves 63 16 
76, ro aft “eee 16 
77. % » Main&auxiliaryfeed 24 16 
78. a a boiler blow-off i «% 16 
79. - aa +» scum a 16 
80. pe a auxiliary steam ... 2 16 
81. Forward auxiliary feed delivery to 
boilers and sea. ... ‘al me ae ie 10 
82. Bilge donkey suction from mud-boxes 3 ll 
83. Injection to aft condenser ee 11 
84. Feed tank overflow... aa 11 12 
131. Ash cooling ae Pa or ae Ss 13 
133. Steam to whistle... wae a 12 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5, 1885. 

Goop grades of mill iron have advanced from 50 
cents to 1 dollar per ton in both Eastern and 
Western Pennsylvania, and buyers who have been 
holding back for an upward tendency are now rushing 
in to place orders for delivery between January | and 
April 1. This week’s business in forge iron in this 
market will foot up 25,000 tons, in Western Pennsyl- 
vania 20,000, and buyers are endeavouring to obtain 
options on larger supplies. Makers are quite elated 
over the turn trade has taken, and are declining to 
make contracts for late delivery, excepting on their 
ownterms. Forge irons that were offered ten days 
ago are held firmly to-day at 16 dols. to 16.25 dols., 
and 500 to 1000 ton contracts are being placed. In- 
quiry is active, and the prospects for the crude iron 
trade are decidedly better than they have been for 
eighteen months. Some buyers argue that the present 
improvement is only a spurt, and that the furnaces 
that are preparing to blow in will increase the produc- 
tion enough by the opening of the spring trade to meet 
all demand. While this is probable, the increased 
production will not affect the market much before 
March, if then. The consumption of iron and steel is 
steadily improving. Quitea number of important en- 
terprises have been projected within a few days. 
Elevated railroads are projected in two or three cities, 
and possibly a scheme will be put on foot in a short 
time to build an elevated road for this city, although 
past efforts of that kind have been defeated by the 
street car interests. Bar iron contracts amounting to 
10,000 tons have been placed this week, including con- 
siderablesupplies of common iron for car work. Railroad 
companies are ordering a large number of cars, and it 
is stated that the : business that will be placed this 
month will exceed the entire business of the past six 
months. A great deal of railway material is worn out, 
and replacement will create the demand, which will 
give the upward tendency to prices in both crude and 
finished iron and steel. Bessemer iron, home make, 
is well sold up, and prices have been advanced 
50 cents. Quotations range from 20 dols. to 21 dols. 
Large orders are in hand this week for old rails, and 
quotations are 20 dols. to 20.50 dols. Spiegeleisen is 
in more active demand, and quotations are 26.50 dols. 
to 27.50 dols. A few large orders have been placed 
for winter delivery, and railmakers are now negotiating 
for supplies for the spring. A large amount of English 
Bessemer pig will be wanted. The Standard Oil Com- 
pany has a scheme under way to pipe natural gas for 
heating and illuminating purposes, a distance of 110 
miles from the gasfields. The plan is to lay a large 
trunk line from the Venango district from Cory to 
Buffalo. The makers of pipes for natural gas and 
steam purposes are crowded with orders. Several 
other lines are projected, and preparations are being 
made to considerably increase production. Merchant 
steel mills are in receipt of orders for a variety of mer- 
chant steel products for delivery during the first 
quarter of next year. Locomotive builders will shortly 
be in the market for large supplies, and builders of ma- 
chinery are also placing orders for delivery of material 
next month. In generala greater anxiety exists for ma- 
terial of all kinds. In addition to this the leading 
architects of Boston, New York, and Philadelphia have 
received instructions to prepare drawings for important 
engineering and building enterprises. In plate and sheet 
iron the market is at present quiet. Large sales of 
tin plate are being made, and prices are firm. Con- 
sumption is on the increase, and prices are therefore 
firmer, though there are still some doubts entertained 
as to the permanency of theimprovement. This feeling 
will exert a good effect upon manufacturers and con- 
sumers generally, as no extraordinary demand will 
impart an upward tendency to prices which could not 
be maintained. A great deal of capacity remains un- 
employed in iron and steel works, and manufacturers 
generally are disinclined to go to extreme limits, until 
assured beyond the possibility of a doubt, that the 
output will be called for. Steel rails are very firm at 
34 dols. to 35 dols. 





Pucet Sounp.—The shore line of Puget Sound is about 
1700 miles in extent, and in all this great inland sea there 
are no shoals or reefs or other obstacles in the way of ships 
drawing 10 fathoms of water. Puget Sound thus stands 








at the head of all harbours in North America, 
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ROYAL METEOROLOGICAL SOCIETY. 

THE usua! monthly meeting of this Society was held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil Engineers, Mr. R. H. Scott, F.R.S., President, in 
the chair. 

Mr. J. Hartnup, Mr. A. W. Preston, Mr. R. Sheward, 
and Mr. W. B. Worthington, B.Se., M. Inst. C.E., 
were balloted for and duly elected Fellows of the Society. 

The following papers were read: 1. ‘On the In- 
fluence of Forests upon Climate,” by Dr. A. Woeikof, 
Hon. Mem R. Met. Soc. The first step towards a 
scientific investigation of the influence of ere upon 
climate was taken by the establishment of the Bavarian 
Forest meteorological stations. This example was fol- 
lowed by Germany, France, Switzerland, Italy, and other 
countries. Asa general result it was found that during 
the warmer season the air and earth temperatures were 
lower in the forest as compared with contiguous woodless 
places ; that their variations were less, and that the re- 
lative humidity was greater. Dr. Woeikof’s discussion of 
this question shows that in the western portions of the 
old world extensive forests materially influenced the tem- 
perature of neighbouring localities, and that the normal 
increase of temperature from the Atlantic Ocean towards 
the interior of the continent, is not only interrupted by 
their agency, but they cause the summer to be cooler in 
regions situated further in the interior than those nearer 
the sea. Hence forests exert an influence on climate 
which does not cease at their borders, but is felt over a 
greater or less district, according to the size, kind, and 
position of the forests. From this it naturally follows 
that man, by clearing forests in one place and planting 
others in another, may considerably affect the climate. 
2. “Report on the Phenological Observations for 1885,” 
by the Rev. T. A. Preston, M.A., F.R. Met. Soc. The 
year has been a very dry one, and this has acted in such 
a manner on vegetation that, although the winter was 
mild, plants were very late in flowering, and lasted only 
a short time. The bloom was often profuse, and as bees 
and other insects could visit them, the crop of fruit was 
unusually great—the apples, for instance, being often spuilt 
in quality from the enormous number on the trees, whilst 
in the case of wild fruits the brilliant colour of the bushes 
when in fruit, was quite as beautiful as when in bloom. 
But, at the same time, the drought acted very prejudi- 
cially, especially to root crops and bush fruit, as well as 
strawberries. In the case of the root crops, the seed had 
great difficulty in germinating, and the weak plants were 
at once overpowered by insect pests, so that the crops of 
turnips were generally complete failures. The insect 
pests also did much damage to bush fruit, while the 
drought prevented the strawberries from swelling. The 
corn did not suffer to any great extent, the dry season 
allowing the land to be prepared, and although the straw 
was often short, the yield was not unsatisfactory. A 
general absence of butterflies was noticed in some places, 
In the south of England the white butterflies were most 
abundant at one time, but the autumn butterflies were 
not so plentiful as usual. 3. ‘*‘ Etudes sur les crépuscules 
rosées,” by Professor A. Ricco, of Palermo. 4. ‘*The Storm 
of October 15, 1885, at Partenkirchen, Bavaria,” by Colonel 
M. F. Ward, F.R. Met. Soc. This was the most destruc- 
tive storm which has occurred in this valley since the 
winter of 1821-2. The storm burst suddenly at 7 p.m., 
and lasted about half an hour, but in that short period 
nearly every house was unroofed, and it is computed that 
in one forest alone above 250,000 trees were laid prostrate. 








AMERICAN TELEGRAPHY.—A company has been organised 
at Topeka for the immediate construction of a new line of 
telegraph from Kansas city to California. It is styled the 
Western Telegraph Company, and is said to have strong 
financial backing. 





SEwAGE PcriFicaTion.—The Surrey Advertiser reports 
that at a meeting of the Urban Sanitary Authority of 
Guildford, held in the Council Chamber on the 8th 
instant, the borough surveyor reported that he had 
conferred with Mr. Conders, M. Inst. C.E., as to 
his proposal for the purification of the sewers, and 
had with him carried out some inexpensive experiments 
with a view to putting the system to a practical and 
useful test. He (the surveyor) did not propose then 
to enter into the details of what had been done, but 
as the result appeared to be so satisfactory he thought the 
subject worthy of further and early consideration. And 
if the committee would be good enough to meet him when 
convenient a report should be laid beforethem. Replying 
to questions the surveyor repeated that it was preferred 
that he should report in detail to the committee on the 
matter of the experiments, rather than trouble them with 
a lengthy report in the first place. 





Messrs. Hornspy AND Sons (Limitep).—<An ordinary 
general meeting of the shareholders in Richard Hornsby 
and Sons (Limited) was held on Friday last. There 
was a balance for the year, including 5000/. transferred 
from special reserve fund, of 22,197/. There remained 
11,012/. available for dividend, and the directors pro- 
posed the payment of 3s. 6d. a share, making, with 
the interim dividend, 5 per cent. for the year, free of 
income-tax. The chairman regretted that the depression 
in trade, especially agriculture, had rather increased. 
The most serious drawback had been the reduction of the 
selling price, which has been forced on them by the action 
of other firms. It had been thought wise, in view of the 
present depression, to revalue the stock and plant, and 
that had been done, with the result that a total reduction 
of 7000/. had been made. While the directors regretted 
the necessity for trenching on the special reserve fund, he 
was glad that the establishment of that fund had enabled 
them to meet a temporary depression without touching 
the ordinary reserve fund. 





DOUBLE-HEADED TWIST-DRILL CUTTING 
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MACHINE. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS, 
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WE illustrate above a double-headed machine for | 


cutting twist drills, constructed by Messrs. Greenwood | ( 
| of which an account should be kept, so that it could go 


and Batley, of Leeds. The two cutters, which act 
simultaneously on the two sides of the drill, are 
mounted en spindles which are carried in swivelling 
headstocks, capable of being set to any required angle. 


These spindles are driven by a four-speed cone pulley 


at the back of the machine, through machine-cut spur 
and bevel gearing. Each headstock is carried on a 
slide, by which it can be set sideways to bring the 
cutter nearer to, or further from, the centre of the drill, 
and there is also a worm motion by which the cutters 
can be made to recede from each other as the drill 
descends, and thus to leave the web rather thicker at 
the upper part than below. The drill to be cut is 


im 


— 


: 


Colonial Government should agree’to the company raising 
fresh capital for future improvements, rolling stock, &c., 


to the credit of the Government in the case of their pur- 
chasing the line. 





AMERICAN Brinck Burtpinc.—The Union Bridge Com- 
pany, of New York, has contracts on hand which cannot 
be completed until February. The company’s shops at 
Athens are turning out the superstructure for a Kentucky 
and Indiana bridge over the Ohio at Louisville, while the 

3uffalo Works are employed on a bridge for the St. Louis 
and San Francisco Railroad at Van Buren, Arkansas. 
The company is building the piers for the latter work, 
and has also taken contracts for the foundation and pier 


| work of bridges which it is to construct for the Chicago, 


mounted in a vertical spindle carried in a sliding bear- | 
ing, which can be made to rise and fall by the screw 


behind it. The spindle has also a rotary motion im- 
parted to it by a train of change gear from the feed 
screw, and thus as the drill descends it is also rotated 
at the proper speed to give the grooves the desired 
twist. 


and stays for the point of the drill, from in. to 1 in. | tons 
| employing 11,023 sailors, had risen at the beginning of 


in diameter, rising by ,';in., and stands upon a floor 
space of 5ft. by 4ft. Its net weight is 24 cwt. 





TASMANIAN MAIN Line Rattway.—Mr. Speight, Vic- 
torian Commissioner of Railways, has reported upon the 
Tasmanian Main Line Railway. He suggests that the 


Burlington, and Northern Railroad. 


Tur Frencnh MercHant Marine. — Last year the 


| number of sailing vessels in the merchant navy of France 


was 14,327, with a burden of 536,191 tons and 76,403 sailors ; 
six years before there were 14,939 vessels, with a burden 
of 730,075 tons, and 84,919 sailors, the decrease being 612 


7: é : | vessels, with a burden of 193,904 tons, and employing 
The machine is provided with change gear, cutters, | 


8516 sailors. The steamers of the merchant navy, which, 
in 1878, numbered 588, with a burden of 245,808 tons, and 


the year to 895, with a burden of 467,488 tons, and 18,288 
sailors, the increase being 307 vessels, with a burden of 
221,680 tons, and 7265 sailors. Of steamers only 253 out 
of 895 were under 30 tons ; 323 were between 30 and 500 
tons ; 137 between 500 and 1000 tons ; 123 between 1000 
and 2000 tons ; and 59 over 2000 tons, 





| 


O 
H | 
% 
6a) 
fx) | 
Z| 
O 
Z 
ea) 














” 





yyuokdius Kg payly 








4 


= = | oa — t T é ; e 7jo buiyoo; 
. | pmaey Se | 94 awvus “GY 61 ie? e¢ awvys ‘pz hig . ? 






























































aS a | 


SS AS SS AS SS ST CN SEE SSE | 


¢ oO 


“jaan PA 0409 -Y)'M BUID yf , 


; | te 






































(‘gge abog aas ‘worgdraoway 40 og) 


‘ANAL NO-MOWRUVE ‘ALINIT ‘ANVAdNOO NOUWI AGNV ONIGTINGAAMIIHS 








<p 


‘ ee neater . pinata a { et ee eee [ee a 
- essen : 8 4} 7 aur) 4G OM rs 


S.UGNTVd AX CGALINAULSNOD 


«ALIMOVIV» AUNV .ASIYdYOS» ‘SW 








2 


59 


ENGINEERING. 


[ Dec. 18, 1885, 








— 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was stronger last Thursday, and prices improved to the 
extent of 14d. perton. There were transactions in the fore- 
noon at 42s. 74d. down to 42s. 54d. and back to 42s, 7d. 
cash, also at 42s. Sd. and 42s, 74d. one month, with buyers 
at the close at 42s. 64d. cash and 42s. Sd. one month, and 
sellers asking 4d. per ton higher. The quotations in the 
afternoon ranged from 42s. 64d. to 42s. 8d. cash, and from 
42s, 8d. to 42s. 9$d. one month, and the close was sellers at 
42s, 8d. and 42s. 94d. one month, with buyers at 4d. per ton 
lower. Friday’s market was a shade better, although 
somewhat irregular, but prices closed 4d. per ton better 
than on the previous day though still 4d. under the clos- 
ing quotations of the previous Friday. Business was 
done in the morning at 42s. 7d. to 42s. 9d. cash, also at 
42s, 9d. to 42s. 10$d. one munth, the close being sellers at 
the top quotation, with buyers at 4d. less per ton. In 
the afternoon transactions took place at 42s. 7d. to 
42s. Shd. cash, also at 42s. 9d. to 42s. 10d. one month, and 
there were sellers at the close asking 42s. 8}d. cash and 
42s. 10$d. one month, with buyers at 4d. per ton under. 
The market opened somewhat weaker on Monday, but 
recovered, and closed as on Friday. Business was re- 
ported in the morning at 42s. 8hd. to 42s. 74d. cash, the 
close was buyers at 42s. 8d. cash and 42s. 94d. one month, 
and sellers asking 4d. per ton more. Transactions were 
recorded in the afternoon at 42s, 8d. and 42s. 84d. cash, 
also at 42s. 1Cd. and 42s, 104d. one month, and at the 
close sellers were wanting 42s. 84d. cash, and 42s. 11d, 
one month, with buyers at 4d. per ton less. Yes- 
terday’s warrant market was very dull, a_ certain 
amount of depressive effect having been produced 
by reports as to small shipments and heavy increase of 
stocks last week, and prices closed 3}d. per ton under 
those of Monday. There were transactions on forenoon 
*Change at 42s. Sd. down to 42s. 64d. cash, also at 42s. 94d. 
to 42s. 8$d. one month, and the close was sellers at the 
lower quotations, with buyers at 4d. less perton. In the 
afternoon business was done at 42s. 64d. to 42s. 44d. 
cash, also at 42s. 8d. to 42s. 6d. one month, with buyers at 
the close at the bottom prices, and sellers wanting 4d. per | 
ton higher. A still lower range of prices was reached in 
to-day’s market, as low as 42s. 3}d. cash and 42s, 5d. one 
month having been accepted in the forenoon, and down to 
423. 14d. cash and 42s. 34d. one monthin the afternoon, with 
sellers at the close at 42s. 2}d. cash and 42s. 44d. one month, 
and buyers offering 4d. per ton less. It cannot be said 
that there is as yet any real improvement to record in 
the pig iron trade. No doubt a large quantity of hematite 
iron has been shipped to the United States, as also a 
certain quantity of one or two special brands of Scotch 
iron, the price of which is pretty well maintained; but 
warrant iron is meeting with scarcely any sale except 
amongst members of the trade. It is just possible that 
the shipping demand for the special brands may have 
received a check by the advance to 10s. per ton 
in the freightage rates to America, A feeling is 
now becoming more general that the lowest level of 
the depression has been seen, and things are likely now 
to take a turn for the better, which may, however, 
be very slow to assert itself in any marked manner. 
The number of blast furnaces in actual operation is still 
92, as against 93 at this time last year. Last week’s ship- 
ments of pig-iron from all Scotch ports amounted only to 
5086 tons, as compared with 5896 tons in the preceding | 
week, and 9873 tons in the corresponding week of 1884. 
Italy took 1385 tons ; the United States, 605 tons; Aus- 
tralia, &c., 405 tons; Holland, 135 tons; and other 
countries smaller quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
659,425 tons yesterday afternoon, as against 654,225 tons 
yesterday week, showing an increase for the week of 4200 
tons. Up till the end of last week the imports of pig iron 
from Middlesbrough and Jarrow into Grangemouth for 
the year amounted to 349,016 tons, being 86,353 tons 
in excess of the shipments over the same period of last 
year. 

The Steel Trade.—A considerable amount of activity is 
showing itself at the leading steel works in Scotland, but 
there are not many heavy orders for delivery faron into 
next year. Measures are at present in progress for re- 
ducing the workmen’s wages in the melting department at 
the different works that are embraced in the combination 
formed to maintain the prices. At the Morsend Works 
the reduction was quietly made without any difficulty, 
but the workmen employed by the Steel Company of 
Scotland only yielded after a short strike. Parkhead and 
Dalziel Works will now probably ‘‘ follow suit.” Two or 
three of the steelmaking companies in the North of 
England are now sending Siemens steel to Glasgow and 
the Clyde at less than the Scotch prices, but the latter do 
not as yet show any inclination to give way. It is evi- 
dent that the Scotch makers are to have their monopoly 
vigorously challenged, so far as ship and girder plates and 
angle bars are concerned. None of the English makers 
seem to have got any hold on the boiler plate business, 
which forms a leading branch of the steelmaking industry 
of Scotland. 

Royal Scottish Society of Arts.—A meeting of this society 
was held on Monday night, Mr. David Bruce Peebles, 
president, in the chair. Mr. Alexander Kirkwood read a 
paper by Mr. James Watson Johns, law agent, descriptive 
of ** Johns’ Patent Automatic Shrapnel Shell for Wildfowl 
Shooting, &c.” Mr. Henry Hart, Shawlands, Glasgow, 
subsequently read a paper on ‘‘ Periodic Electric Switch- 
ing and Current or Pole Changing.” Both papers were 
remitted to committees. 








Institution of Enginecrs and Shipbuilders in Scotland. — 


| which is estimated to cost 48,700/. 





An ordinary meeting of the Graduates’ Section of this 
institution was held in Glasgow last week, at which Mr. 


KE. Hall Brown read an interesting and suggestive paper 
on ‘Clearance in Steam Cylinders,” which was followed 
by a well-sustained discussion. The same body held their 
annual dinner last Saturday evening in the Grand Hotel, 
Charing-cross, Glasgow. There was a large attendance, 
including the president of the institution (Professor James 
Thomson, C.E., F.R.S.), and a number of other members. 
Mr. George C. Thomson, president of the section, occupied 
the chair, and the duties of the vice-chair were discharged by 
Mr. Lindsay Burnet, vice-president of the section. Several 
suitable toasts were submitted and duly honoured, and in 
the course of the remarks made in support of them, pro- 
minent notice was taken of the progress and the present 
healthy condition of the section ; one of the speakers stating 
that two gentlemen who were in the ranks of the member- 
ship two or three years ago were now prominent members 
of the Council of the North-East Coast Institution of 
Engineers and Shipbuilders. It was also stated that 
another member of the section had been the first person to 
work out the idea of the triple-expansion marine engine to 
a successful issue on the Mersey. 

The Large Girders for the Tay Bridge —As indicated in 
last week’s ‘* Notes,” a second set of large girders for piers, 
39 and 40, of the new Tay Bridge, were floated out and 
successfully placed in position last Wednesday afternoon. 
The pontoons left the south side with the girders shortly 
before three o’clock in tow of four tugs. Within an hour 
the girders were safely resting in position on the piers, 
the work being carried out in a most successful and satis- 
factory manner. Mr. Arrol, assisted by Mr. Inglis, C.E., 
superintended the operations. There are now two of the 
girders in position, and the work of building the piers up 
to the necessary height will be carried out with the 
greatest expedition. The building of two other sets of 
girders will be begun immediately at the jetty at the south 
side, and it is expected that in six weeks or two months 
they will be ready to be floated out. 


East of Scotland Engineers’ Association.—A meeting of 
this association was held in Dundee last Thursday even- 
ing. Mr. David Millar read a paper on ‘Submarine 
Cables and Cable-laying,” in the course of which he gave 
a historical sketch of the several Atlantic cables, and pro- 
ceeded to give a full description of the several processes of 
making, testing, and laying the new French Atlantic 
cable. The paper was listened to with great interest, and 
gave rise to an animated discussion. 

New Water Works for Ayr.—The Town Council of Ayr 
are about to engage in an important water supply scheme 
Contracts have been 
let, the total amount of which is 25,520/. There will be 
16 miles of cast-iron mains leading from Loch Finlas, the 
diameter being 14, 16, and 18 inches. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change, but the market was very 
quiet. Prices were rather easier, No. 3 Cleveland pig 
being offered at 32s. for prompt delivery. There is very 
little iron changing hands at present. As the year is ap- 
proaching a close, and the holidays are at hand, con- 
sumers are holding off, there being little inducement at 
present from the outlook for buyers to speculate. The 
shipments this month are not so good so far, and it is 
feared that at the end of the year the stocks of pig iron 
will again show a very considerable increase. Hematite 
pig iron is a shade weaker, the advices from America not 
being quite so encouraging. Nos. 1, 2, and 3 are quoted 
44s. per ton f.o.b. west coast ports. In the manufactured 
iron trade there is nothing new to report. Most of the 
works are only partially occupied, and prices remain low. 
Iron ship-plates are offered at 4/. 12s. 6d., and angles at 
4]. 7s. 6d. per ton, steel ship-plates being 6/. 12s. 6d., less 
24 per cent. at works. 

Rolled Girders at Middleshrough.—F or some months past 
Messrs. Dorman, Long & Co., of the Britannia lron 
Works, and West Marsh Iron Works, Middlesbrough, 
have been rolling girders in competition with Belgium and 
Germany. This enterprising firm have put down most 
powerful new machinery for carrying on this new industry, 
and they have now succeeded in establishing themselves 
thoroughly. A few days ago a vessel left their wharf at 
Middlesbrough with 1500 tons of girders for America. 
They have also executed orders on Australian and Indian 
account. They have now in operation at their works 120 
puddling furnaces, and they are employing about 1800 
men. They make girders of all sizes, including the largest 
that are made, and they keep a stock of something like 
5000 tons of every description. 

Mining and Ironmaking in Cleveland.—The workmen 
employed in the Cleveland ironstone mining industry 
have suffered much less during the past year than many 
workers connected with other industries in the North of 
England. Although the mines are not working quite full 
time, they are still averaging about five days a week, and 
there are something like 7000 persons employed in and 
about the mines. in the year 1884 the output of Cleve- 
land ironstone was 6,052,608 tons, and the output for 
1885 will be practically the same, but probably a little 
more. Wages have fallen during 1885 about 4 per cent. 
In the North of England pig-iron trade the number of 
furnaces blowing during the year has kept pretty uniform. 
There were ninety-five furnaces blowing in January, 1885, 
and the number blowing at the present time is ninety-six. 
Seventy-four of these furnaces are producing Cleveland 
pig iron, and twenty-two are making either hematite, 
spiegeleisen, or basic iron. The total make of pig iron 
for the year 1885 in the North of England will probably 
be about 2,450,000 tons, against 2,484,340 tons in 1884. 





The make of Cleveland pig iron during 1885 is expected to 
reach about 1,786,000 tons, and the make of hematite and 
other kinds will therefore amount approximately to 
664,000. While, as compared with 1884, the make of 
Cleveland iron has increased to the extent of about 70,000 
tons, there is a decreased make of the other descriptions 
amounting to about 100,000 tons. The stocks of Cleve- 
land iron have increased somewhat heavily during 1885, 
Over the first eleven months of the year something like 
130,000 tons have been added to the quantity in stock, 
The shipments of pig iron from the port of Middlesbrough 
for the eleven months ending November, 1885, amounted 
to 781,375 tons, of which 431,120 tons were sent coastwise 
(some three-fourths of this quantity having been de- 
spatched to Scotland), and 350,255 tons were shipped to 
foreign destinations. The coastwise shipments have in- 
creased by 60,000 tons over the year 1884, but the foreign 
shipments have decreased by more than double this 
quantity. The total shipments coastwise and foreign 
of pig iron from Middlesbrough in 1884, reached 926,835 
tons, but in 1885 the quantity is hardly likely to exceed 
840,000 tons. The shipments of finished iron and steel 
from the port of Middlesbrough during 1884 were 374,103 
tons, and in 1885 they will probably amount to about 
370,000 tons. The year 1885 has been the most unprotit- 
able to the ironmasters that has ever been experienced. 
At the beginning of the year No. 3 Cleveland pig iron 
was as low as 35s., but in December it has even fallen to 
32s. Blast furnacemen’s wages have fallen 3{ per cent, 
in 1885. More than half the furnaces in the United 
Kingdom are out of blast, but in the Cleveland district 
only a little more than one-third are idle. This fact would 
seem to show that the losses on ironmaking are even 
greater in other districts than in the North of Engiand. 


A Years’ Shipbuilding at Middlesbrough.—There is a 
great falling off in the shipbuilding trade at Middles- 
brough this year. Messrs, Raylton, Dixon and Co., of 
the Cleveland Dockyard again far outstrip their neigh- 
bours in the tonnage, although they fall very short of 
previous years. Messrs. Dixon have built three fine 
steamers, one of iron and two of steel, and they have 
also constructed twenty-two sailing vessels of 78 tons each, 
The total tonnage made at this dockyard reaches 7850, 
and the engine power of the three large steamers and two 
smaller ones amounts to a total of 665. Messrs, Craggs 
and Son have built only one ship, viz., the Sir Robert 
Peel, a passenger steamer of 376 tons register, and fitted 
with engines of 50 horse-power. The other yards in 
Middlesbrough have been occupied in executing repairs, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel Industrics.—There is a slight reaction 
for the better in the steel trade, occasioned by increased 
Government requirements. The change is scarcely felt 
as yet, owing to the enormous stocks which are in hand, 
not only in South Yorkshire, but abroad. The slight 
impetus given to trade by the partial revival of the Aus- 
tralian market is counterbalanced by the falling off in 
American and North European requirements. Trade 
appears to be generally unsettled, and the present spurt 
of work is more attributable to a desire to clear up books 
before Christmas, than to any genuine accession of busi- 
ness, The engineering houses are doing only a poor busi- 
ness, and it is stated that the competition is exceedingly 
heavy, hence profits are very small. The armour plate 
mills are running full time, and there will be plenty of 
work in these departments for some time to come. On 
the other hand, the call for heavy steel castings is falling 
off, and this is a serious disadvantage to Shettield, where 
heavy plant has been laid down for this work. 


The Difficulties with the Miners.—Wiser counsels have 
prevailed amongst colliers of this neighbourhood. Not- 
withstanding the resolutions of their leaders, they are de- 
clining to leave their work in order to strike for higher 
wages. They indicate their prudence in this, for a glance 
at the various coal markets indicates a depression scarcely 
ever before witnessed at this season of the year. In Hull, 
the sales of coal for shipment are on the decrease, and 
this is the principal outlet for the coal of South Yorkshire, 
so far as that which is shipped is concerned. Since the 
Clay Cross miners, at the beginning of last week, with- 
drew their notices demanding a 10 per cent. advance in 
wages, or to leave their employment, others have done 
likewise at Blackwell, Holmwood, &c., completing the 
withdrawal of the whole of the Derbyshire miners’ 
notices, 


Tramway to North Wingfield.—It is proposed to con- 
struct a tramway between Chesterfield and North Wing- 
field. The work is being undertaken by a private cow- 
pany who have deposited the necessary plans. The 
Chesterfield Corporation have appointed a committee to 
inquire into the matter. 


Management of Lecds Gas Works.—Ata special meeting 
of the gas committee of the Leeds Corporation, just held, 
the question of the future management of the borough 
gas works—which has arisen in consequence of the resig- 
nation of Mr. Woodall, chief engineer—was considered. 
After some discussion it was decided to appoint a chief 
engineer in Mr, Woodall’s place, as it was felt that by a 
rearrangement of the duties of the officials, the present 
staff would be able to manage the gas works. 

Whitby Steam Shipping Trade.—A_ firm owning one of 
the largest fleets of screw steamers in Whitby, has decided 
to lay up the whole of its vessels during the winter 
months on their arrival at the United Kingdom ports. 
This action is taken on account of the unremunerative 
state of the freight market, the current rates not being 
sufficient to cover the risks, the vessels being managed 
and worked on the self-insurance principle. 
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PATENT AGENTS. 
In no profession is there more need of skill 
and probity, special training and experience, than 
in that of the patent agent. Besides being 
thoroughly trustworthy, he should be at once 
a lawyer, a physicist, a chemist, an engineer, an 





electrician, and many other things too numerous to 
mention. Indeed his profession is one that calls for 
the exercise of a greater range of knowledge than it 
falls to the lot of one man to possess, so that-the 
patent agent who does justice to his client should, 
in addition to his other attributes, be possessed 
of sound judgment, and be able to utilise to 
the best advantage the knowledge of others who 
may be better versed than himself in particular 
branches of the arts with which he may from time 
to time have to deal. Failure to grasp the essence 
of an invention, or to cover it effectually in a speci- 
fication, may lead to incalculable loss on the in- 
ventor’s part; so may carelessness or infidelity. 
These are very important considerations, when it is 
borne in mind that the value of the interests yearly 
entrusted by inventors and others to patent agents 
represents an enormous sum. 

In 1870, Mr. Theo. Aston, in a paper read to the 
Manchester Institution of Engineers, stated that in 
1866 the number of licenses and assignments of 
patents registered in the Patent Office was 596 ; 
in 1867, 606; in 1868, 653; and in 1869, 675. 
From his professional experience he was justified in 
saying that a large number of those regisira- 
tions were records of prosperous trading in very 
useful inventions, beneficial alike to the inventor 
and the public user. He added that for some of 
those registered transfers the consideration had 
varied from 80,000/. to over 100,000/. In 1879, ’80, 
’81, ’82, and ’84, the numbers were respectively 
984, 1090, 1215, 1299, and 1160. Hence the 
importance of the trade in inventions cannot fail 
to be recognised. Yet singular as it may appear, 
it is nevertheless a fact that at the present time 
any person, however incumpetent or disreputable or 
both, is at liberty to commence practice as a patent 
agent, without passing an examination or possessing 
a license or authority, whereas he would have to 
qualify or obtain a license before being allowed to 
practise as a barrister, solicitor, notary public, 
physician, surgeon, dentist, or chemist; or even 
to drive a cab or an omnibus, act as omnibus con- 
ductor, sell tobacco, wine, beer, spirits, game, 
stamps, or fireworks, or become a hawker, or 
keep a carriage or gun. As is well known, so 
long ago as 1864 the late Mr. Hindmarch, Q.C., in 
his report as one of the Royal Commissioners ap- 
pointed to inquire into the working of the patent 
laws, recommended that the names of all the 
patent agents then practising should be registered 
in the oftice of the Commissioners of Patents, and 
that no person should thereafter be permitted to 
practise as a patent agent until examined by some 
competent authority, in order to ascertain his com- 
petency ; that all persons so registered as patent 
agents should annually obtain certificates of their 
right to practise, and that they should be made 
liable to be punished for misconduct by the Lord 
Chancellor or the Master of the Rolls. 

In 1882 there was sent in to the then President 
of the Board of Trade, 2 memorial we have on 
several occasions alluded to, signed by about 4000 
inventors, manufacturers, workmen, and others, and 
which contained inter alia asugyestion that the new 
patent law then in contemplation should provide 
for ‘‘ registration of patent agents, and their re- 
moval from the register in the event of miscon- 
duct.” 

At a meeting of the Institute of Patent Agents, 
held on November 14, 1883, the question of legis- 
lation with regard to patent agents was mooted, 
and the meeting was informed by a foreign member 
that in Austria a system of licenses obtained. At the 
same meeting it was suggested that Mr. Lloyd 
Wise should bring the subject more fully before 
the Institute, which he promised to do; but this 
promise was not fulfilled until the 2nd inst., when 
papers by him and Mr. Oliver Imray on this impor- 
tant subject were read. The responsible character 
of the patent agent’s duties was considered, refer- 
ence was made to the course already adopted by 
other professions in the way of securing legal re- 
cognition, and various suggestions were offered 
as to the steps it would be expedient for the 
Institute of Patent Agents to adopt with a similar 
object in view. 

The following were amongst the reasons adduced 
in support of the contention that patent agency 
ought, on public grounds, to be made a close pro- 
fession. It was pointed out that the granting of ex- 
clusive privileges in respect of inventions is a practice 
that obtains on the score of public expediency, but it 
is essential that such grants should be hedged round 
with ample safeguards. These have grown up 





gradually, being the results of experience and based 
upon numerous precedents. Many intricate cases 
arise, involving sometimes points of great nicety, 
and no one can be safely determined off-hand, but 
each must be judged according to its merits. This 
can be done properly only by qualified persons, 
whose knowledge must be acquired by training and 
practical experience. The same holds good whethcr 
the public interest is to be protected, or the rights 
of a patentee are to be upheld. On the one hand 
the patentee, unless himself expert in patent law 
and practice, requires efficient help that he may 
make the most of his claim, whatever it may be. 
On the other hand his competitors, as representing 
the public, equally require competent assistance 
to guard against injury to trade that might result 
should an exaggerated interpretation of the 
patentee’s rights be allowed to prevail. 

Many persons entirely fail to realise the numerous 
dangers a patentee whose invention is commercially 
successful, may be expected to encounter. Because 
the law and rules provide that an inventor may buy 
forms at a post office, fill them in and transmit 
them through the post to the Patent Office, and 
that there certain formalities are to be gone through, 
and as it is also provided that the Comptroller may 
require documents to be amended should he not 
consider them satisfactory, and that before a patent 
is granted opportunity is to be afforded to interested 
parties to oppose on certain grounds, an impression 
is somewhat generally entertained that if only these 
formalities can be safely passed and letters patent 
obtained, all will be in order. 

It appears not to be realised that a patent may 
be attacked on many grounds—as, for examples, 
that the inventor was not the grantee, or one of 
them, or that the alleged invention was not for a 
manufacture within the meaning of the statute, or 
was not new, or was of no utility, or (possibly) that 
the provisional specification (supposing one to have 
been deposited in the first instance) failed to de- 
scribe the nature of the invention, or that the 
complete specification did not particularly describe 
and ascertain the nature of the invention, and in 
what manner it was to be performed, or that it did 
not end with a distinct statement of the invention 
claimed, or (where a provisional specification was 
deposited in the first instance) that the complete 
specification was not prepared in the prescribed 
manner, or that the invention particularly de- 
scribed and ascertained therein was not substan- 
tially the same as that which was described in the 
provisional specification. To the uninitiated the 
foregoing points may at first sight appear to present 
no difficulty. But (as the author of one of the papers 
under notice put it) of the many thousands of appli- 
cants for patents, how many are there who know the 
legal meaning of the term inventor ; or who have 
anything like an adequate notion of what is or what 
is not proper subject-matter for the grant of letters 
patent, and how is it to be expected that such 
questions can be solved by those who have had 
little or no practice, when one remembers the ex- 
treme difficulty experienced at times by the most 
learned judges in determining them ? 

Viewing the many difficulties that necessarily 
beset the inventor, there can be no doubt that any 
attempt to render the services of patent agents 
superfluous will never succeed in practice. This 
has long been recognised by the United States 
Patent Office authorities, who state in the official 
rules of practice that as the value of patents depends 
largely upon the careful preparation of the specifica- 
tions and claims, the assistance of competent 
counsel will, in most cases, be of advantage to the 
applicant ; but the value of their services will be 
proportionate to their skill and honesty, and too 
much care cannot be exercised in their selection. 

If patent agents are necessary or desirable in a 
country like the United States, where there is 
elaborate machinery for examining applications and 
specifications, dealing with interferences, amend- 
ments (or re-issues as they are called), and so forth, 
and where there are so many appeal stages for the 
ample security of inventors and others ; how much 
more needful is it that, be our own Patent Office 
what it may, competent and trustworthy practi- 
tioners should be available here ? 

It may be urged that in a country that has pro- 
nounced in favour of free trade, it would not be con- 
sistent to convert the profession into a close one, 
But it is justly remarked that the real question to 
be considered is that of public expediency. It is 
scarcely necessary to point out that in the public 
interest the community necessarily suifers many 
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restrictions, some of which are of recent creation. 
For example, compulsory education is justified on 
the ground of expediency, yet it curtails the freedom 
of the subject and involves great hardship in many 
cases. 

We have on previous occasions pointed out that 
patent agents have from time to time rendered 
valuable advice and assistance to the Government, 
and that some of the most beneficial features of the 
laws at present in force respecting inventions have 
been suggested by them. And although the framers 
of the Act of 1883 desired to render the services of 
patent agents as far as possible unnecessary, yet, 
whether we look to the opinions expressed by inde- 
pendent authorities, or to the official report of the 
Comptroller of Patents, in either case we find evi- 
dence that unmistakably proves the utility of the 
profession. That there are black sheep within its 
folds is of course admitted. But that, so far from 
atfording good cause for attempting to abolish the 
profession, is, on the contrary, a valid reason for 
the adoption of measures such as it was the object 
of the writers of the papers to promote. 

There can be no doubt the public generally would 
benefit by the adoption of a course such as that 
already indicated as having been proposed by the 
late Mr. Hindmarch. The main question to be con- 
sidered is whether it would be fraught with dis- 
advantages, and if so, whether these would be such 
as to outweigh the advantages. In this connection 
the following pertinent questions appear in one of 
the papers under notice : What harm could it do? 
What injustice? Whom would it injure ? 

And inconnection with these questions it is pointed 
out that the establishment of a roll of patent agents 
would not prevent any inventor from taking out 
his own patent without the intervention of an 
agent ; nor would it shut out those already in prac- 
tice as patent agents ; nor would it limit the scope 
of their legitimate operations. On the contrary, it 
would to some extent help them. Furthermore, 
those who had never practised as patent agents 
would not be deprived of any privilege they had 
actually enjoyed. Nor would any qualified person 
be, in the future, precluded from practising. Why 
then, it is asked, should the door be left open to 
incompetent and unscrupulous persons to prey on 
their neighbours by false pretences? We are com- 
pelled, from want of space, to defer further notice 
on this subject, but meantime would say that the 
patent agents appear to have a very good case, and 
that the papers above mentioned contain sugges- 
tions that may well form a basis for action. 








THE SIEMENS SYSTEM OF HEATING 
FURNACES BY RADIATION. 

Ir will be recollected by our readers that at the 
Chester meeting of the Iron and Steel Institute, 
Mr. F. Siemens read a paper on his new system of 
furnace construction, by which he allowed so much 
room in the combustion space, ports, &c., that the 
flame produced during combustion of the gas did 
not come into contact with any part of the brick- 
work, or with the charge under treatment, and did 
its work entirely by means of radiated heat. 

Since his paper at Chester Mr. Siemens has 
several times spoken and written on this subject in 
this country and abroad, and a very considerable 
amount of discussion and criticism has taken place, 
some of which, notably in Germany, has been of a 
rather acrimonious kind. Both the novelty and the 
correctness of the method advocated by Mr. Siemens 
have been denied. The latest contribution to the 
subject was a discussion at a meeting of the London 
branch of the ‘‘ Society of Chemical Industry,” at 
the end of October last. Mr. Siemens was present, 
and made some very interesting statements and 
remarks. He stated that although the matter had 
perhaps attracted most attention from the theoretical 
side, it was not at all from this side, or with any 
scientific object in view, that he had taken the 
matter up. He had simply desired to obtain better 
economic results as a manufacturer, more especially 
in his glass works. The experiments were carried on 
for some years at Dresden, and at a new works 
erected in Bohemia, before any account of them 
was published or any patent taken out. 

The paper at Chester was the first publication of 
the new method, and during the discussion of this 
paper Mr. Siemens entered into the theory of the 
process of working advocated by him. He says that 
later on, when the matter was criticised in various 
journals, he was much surprised to notice that most 
of the objections raised were wholly on theoretical 





grounds, and quite ignored all the practical results 
he had already obtained. The main ground of 
objection was based on the laws, real or supposed, 
of the dissociation of flame. He was told that it 
was nonsense to claim to obtain such progressively 
increasing heats as he stated could be had by his 
furnace, because at acertain degree of heat dissocia- 
tion set in, and no further combustion and increase 
of temperature could take place, however perfect 
the conditions of combustion might be. He stated 
in reply that he had always been able in practice to 
go on increasing the heat to such a degree that he 
had not yet found any material that could resist it, 
this weakness of furnace-material being the only 
limit he had yet found to what he could do with his 
radiation furnace. When he had used furnaces of 
the old style, where the flame was in contact with 
the walls, arch, hearth, &c., he had certainly not 
been able to go on increasing the heat in this 
manner. 

He then proceeded to some very interesting con- 
siderations concerning the subject of ‘‘dissociation,” 
and it is here that the main interest of his remarks 
and of the following discussion is centred. Mr. 
Siemens states that he has very carefully considered 
and studied the question, referring to all the chief 
authorities, and he comes to the conclusion that 
our knowledge of what is called dissociation is still 
very imperfect, and certainly not in such a state as 
to allow of laws being laid down as to what can or 
cannot be done in a furnace. He is of opinion that 
most of the experiments which have been carried 
out and cited to prove dissociation are capable of a 
different interpretation, which would also be in 
harmony with his own observations and results in 
working furnaces. He contends that dissociation of 
flame can only occur where ample space is allowed 
for combustion, at such enormously high tem- 
peratures that we need not consider them in dealing 
with furnaces, as they are beyond our reach. What 
has been set down as ‘‘dissociation”’ has been really 
the effect of contact with the surfaces of the 
apparatus in which such experiments have been 
carried out, this contact retarding or preventing free 
combustion and development of heat. He quotes 
experiments by Bunsen, who filled a tube with 
carbonic oxide and oxygen and ignited the mixture. 
Only about one-third of the gases combined, the 
rest taking no part in the combustion. The heat 
rose to 2400 deg. Cent., by Bunsen’s calculation. 
After letting the tube cool down again a second 
ignition could be made, and another portion of the 
gases combined, and so on a third time. Bunsen 
concludes that at or above 2400 deg. Cent. dissocia- 
tion occurs, so that further combustion is impos- 
sible. Mr. Siemens thinks that the whole phenomena 
may be better explained by the influence of the 
contact of the gases with the sides of the tube, only 
a portion of the gases finding space for proper com- 
bustion. After cooling some time diffusion had 
taken place, the gases which were in contact with 
the sides had got mixed with the rest, and so a 
further portion of them was in the centre of the 
tube and had room for combustion. 

Experiments by two Russian scientists are also 
quoted, proving that when the surfaces of the con- 
taining vessels were roughened, or when the vessels 
contained sand, asbestos, or ground glass, increased 
‘* dissociation ” took place. 

Mr. Siemens stated his own firm conviction that 
this explanation of his is the correct one, and it 
perfectly explains the great increase of heat he 
claims to have obtained in his furnaces. 

In the discussion that followed, the balance of 
opinion seemed to be on the side of Mr. Siemens, 
or at all events so far as that the experiments sup- 
posed to prove dissociation were not reliable or 
conclusive. 

So far as ‘‘heating by radiation ” is concerned, 
Mr. Siemens was led to admit that the heat radiated 
is due to the particles of free carbon in the flame. 
If there were no such free carbon there would be 
but little radiation. But even if the gases after 
combustion were only to be used for heating by 
direct contact, he would still maintain the necessity 
of the large combustion space in order to obtain the 
best combustion and highest temperature. In his 
furnaces he utilises first the great heat of radiation 
during such free combustion and then obtains the 
heat from the gases by contact in the regenerators. 

As pointed out during the discussion, the entire 
question of combustion of gases has had some 
startling new light thrown upon it recently by 
experiments showing that the amount of water 
vapour present is a very important factor, not 





known when the investigations of Bunsen and 
others were made. 

We may hope that much new material will soon 
be added to our knowledge of these subjects, and 
we shall be doubly indebted to Mr. Siemens if, in 
addition to showing us in actual practice how to 
obtain largely increased effects from our fuel, he 
has stimulated further scientitic research in this 
direction. 





PHYSICAL SCIENCE AT THE INVEN- 
TIONS EXHIBITON.—No. IV. 

CALCULATING machines were well represented at 
the Inventions Exhibition. Of two of these, namely, 
those shown by Mr. Joseph Edmundson, of Halifax, 
and by Mr. S. Tate, of Clerkenwell, E.C., we gave 
lengthy descriptions in our issue of May 1. Ata 
neighbouring stand Mr. M. Hedicke and Co., of 
3, Adelaide-place, London Bridge, exhibited an 
interesting calculating machine invented by Mr. A. 
Hartmann, geometrician to the German Govern- 
ment. This apparatus is more allied to the cylin- 
drical slide rule than to the calculating machine, 
and is constructed upon the basis of showing how 
much capital is required, to give for one day one 
penny interest at the various rates of percentage. 
From } to 5 per cent. the table rises by sixteenths, 
and from 5 to 10 per cent. by eighths, so that in all, 
the machine provides for 113 different rates. 
Messrs. Aston and Mander, of Old Compton-street, 
showed Major-General Hannyngton’s extended 
slide rule, an instrument which is not nearly so well 
known as it deserves to be. The great defect of the 
ordinary slide is such that its direct readings do not 
go beyond the second figure of the result, while the 
divisions are so small that they become confusing, 
and grave errors may occur if great care be not 
exercised. Were it practicable to use a rule 10 ft. 
in length instead of 10 in., much of the difficulty 
would vanish. Such a length is manifestly inad- 
missible, but a similar result has been attained by 
the late General Hannyngton by dividing the length 
into a number of sections, and placing these side by 
side. Thesliding portionissimilarly treated, theditte- 
rent lengths being connected by crossbars at the ends 
to bind them all together. The slides, however, are 
not dovetailed, but drop directly into the grooves 
prepared for their reception. They are shorter 
than the rule itself, and the number of the sections 
is fewer than the number of the grooves. The 
result of this arrangement is that the slides can be 
transferred from one set of grooves to another, 
according to the exigencies of the calculation, and 
the most advantageous position be chosen. Every 
one accustomed to use the slide rule knows how 
annoying it is to find that the part of the slide 
which contains the third figure of the proportion, 
projects beyond the fixed part of the rule, and that 
the sum must be worked out in a different manner 
to get at the result. In the rule we are consider- 
ing that willseldom occur, the first three figures can 
always be read directly, and the fourth is estimated, 
while the liability to blunder is greatly reduced. 
The slide rule cannot make mistakes, but the person 
using it may, and hence only those perfectly accus- 
tomed to it will trust it altogether. But for the 
purpose of checking calculations made on paper it 
is invaluable, and this new form will add to its 
scope. Of course it does not go beyond the limits 
of the cylindrical rule which is already well known, 
but it has the advantage of being more easily read. 
On the same stand were slide rules designed for the 
requirements of different trades, and some excep- 
tionally fine examples of scale dividing. In one 
ivory scale it needed a powerful magnifying glass to 
distinguish the lines, each of which was found to be 
perfectly well defined. 

Mr. T. Dixon, of Bullershaw, near Bradford, also 
showed slide rules designed for special purposes, 
such as squaring, cubing, extracting roots, and the 
like, and with these he exhibited a machine for 
setting out and dividing spiral and circular slide 
rules. Mr. Dixon has long been known as the 
author of a book on this subject. Mr. W. Heath, 
of St. Stephen’s Club, Westminster, showed a rule 
for the use of transit observers, to enable them to 
convert sidereal time into mean solar time at once, 
without the usual tedious reference to tables. 

A question which has formed a never-ending 
source of discussion among iron founders, that is, 
the reason of a piece of solid cast iron floating in a 
ladle of the molten metal, receives its solution by 
an apparatus shown by Mr. Thomas Wrightson, of 
Stockton-on-Tees. This was brought before the 
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notice of the Iron and Steel Institute some years 
ago, but as many of our readers may not have seen 
it at that time, we give the annexed engraving of 
it. The apparatus consist of a tripod sufliciently 
large to stand over a ladle containing about half a 
ton of fluid cast-iron. From this tripod there is sus- 
pended by a chain, a brass cylinder driven by 
clockwork, and carrying on its periphery a piece 
of paper on which a diagram is produced by a 
pencil, which rises and falls in accordance with 
the indications of a spring balance to which it is 
attached. From the spring balance there depends 
a rod carrying at its lower extremity the ball, the 
specific gravity of which, as referred to molten iron, 
is to be tested, and when the operation is progressing 
the ball is suspended in a ladle of fluid metal. 
Before the trial commences, however, a zero line 
is drawn upon the cylinder to represent the point 
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at which the solid iron is of the same specific 
gravity as the fluid. To obtain this there is attached 
to the rod of the balance, which ends in an eye, a 
piece of bar iron of exactly the same section as the 
stalk projecting from the ball, and of a length suf- 
ficient to reach to the surface of the bath. This 
draws down the balance, and if the cylinder be 
rotated a straight line is drawn. The ball is then 
attached and the whole apparatus is lowered by 
the chain until the stalk is submerged to the deter- 
mined amount, the cylinder being set in rotation by 
clockwork at the same instant. Now it will be evi- 
dent that if the cast iron be of less specific gravity 
than the fluid metal, and therefore have a tendency 
to float, the ball will carry a portion of the weight of 
the rod depending from the balance and the pencil 
will stand above the zero line. But it has always 
been found* that the first tendency of the ball is to 
sink, no matter how carefully it is lowered into the 
ladle. It then begins to expand under the action 
of the heat, and in a short time it attains the same 
specific gravity as the bath. The expansion still 
continuing, it becomes buoyant and raises the 
pencil above the zero line, and finally it melts, 
leaving on the paper a diagram which is an exact 
record of the change it has passed through. At 
the moment when the expansion is at its highest 
point the ball is so soft and plastic that it is possible 
to thrust a pointed rod of wrought iron through 
and through the mass, the consistency being similar 
to that of putty. The instrument shows that when 
passing from the solid to the liquid state the den- 
sity of the iron is at its maximum when cold, at its 





. The experiments were ‘made with Cleveland No, 4 
foundry quality of iron. 





minimum in the plastic state, and that the density 
in the liquid state is between the two extremes, 
although much nearer the solid than the plastic 
density. The following table gives the result of 
four experiments. 


Experiments on the Density of Plastic Cast Iron. 





Maximun Sink- Maximum Float- 





Di Weight in- ing Effect. ing Effect. 
No. rons eluding Part 2 3 oes 
Ball of — o m 
* immersed. |w_;,, er- iwi, | Per- 
|\Wolght. centage. Weight. centage. 
in. 0z. oz. oz. 
7 3 594 2 3.4 2 3.80 
8 5 2524 1h 6 8 3.17 
9 3 59 1} 2.12 4} 7.60 
11 4 132} } A 64 5. 
The sphygmograph, exhibited by Dr. R. E. 


Dudgeon, of 53, Montague-square, W., is interest- 
ing to engineers as being an adaptation of the 
principle of the steam engine indicator for the pur- 
pose of procuring a diagram of the motion of the 
radial artery, or pulse, as it alternately swells and 
contracts at each beat of the heart. There is, how- 
ever, this difference between the indicator and the 
sphygmograph, that is, in the latter the endwise 
motion of the card is obtained by clockwork, and 
is constantly in one direction, so that the result is 
an irregular line, and not a figure having an area 
which can be calculated. The piston of the indi- 
cator is replaced by an oval button, which lies 
lengthwise upon the artery, and is_ pressed 
down by a spring which can be adjusted ac- 
cording to the condition of the patient, a strong 
pulse being able to bear a pressure which would 
crush a weak one and destroy the sharpness 
of the tracing. This button is connected to a lever 
near its fulcrum, while at the far end of the lever 
there is pivotted a tracer which moves backwards 
and forwards with the latter over a travelling strip 
of smoked paper, leaving a trace which represents 
the motion of the artery magnified fifty times. In 
this record the trained physiologist can read the 
operations of the heart, and see whether it is per- 
forming its functions normally, and whether the 
valves give a tight closure or not, just as the en- 
gineer can follow the action of the steam on an 
indicator card. The instrument is manufactured 
by Mr. Hummel, of 39, Rosoman-street, London. 
At the same stand were specimens of spectacles 
designed for the use of divers. The human eye 
is constructed to focus rays entering from the 
air, and when it is immersed in water its refrac- 
tive index is altered, the loss being equal toa 
lens of 14 in. focus, This loss can be compensated 
for by the use of lenses having a focal length of 2 in. 
in air, but a man wearing such spectacles could 
not see in the air, although he could in the water. 
Dr. Dudgeon therefore proposes to supply the 
diver with spectacles formed of air lenses, each 
formed of two sections of a hollow glass globe 
2 in. in diameter, fixed in a ring with the concave 
sides outwards. Such a lens has no refractive index 
in air, but in water it has a focal length of 14 in., 
and consequently a person wearing it can see 
equally well above and below the surface. 

Another surgical instrument forming an interesting 
illustration of a physical law was a lamp shown by 
Mr. P. Ward, of 2, Holcroft Terrace, Fulham, 8S. W. 
It was founded on the law which states that if a ray 
of light enters a transparent medium of cylindrical 
or prismatical form nearly parallel with its axis, it 
cannot escape from the side, because as soon as it 
strikes the surface it is totally reflected, and turned 
inwards again. This is also true if the cylinder be 
out of the straight line, provided the angles be not 
too sharp, and hence it is possible to guide the ray 
almost in any direction. Mr. Ward has taken 
advantage of this fact to light the internal cavities 
of the body, such as the throat, in a way which 
avoids the necessity of bringing the lamp very close 
to the patient, and the use of reflectors. He takes 
a cylinder, or stick of glass, and bends it by a gradual 
curve to a right angle. This is mounted in a holder 
in such a way that one end is directed to the flame 
of a lamp while the other end is free to be turned 
in any direction which may be required. The light 
passes straight through the glass rod, and is emitted 
at the end, where the rays may be made to converge 
or spread out in a cone, according to the form 
given to that end of the rod. If the glass be in- 
closed in a silver tube it is guarded against acci- 
dental fracture, and also against scratches, which 
would impair the refractive quality of the surface. 





Dr. B. W. Richardson showed a model of his 
apparatus for the painless extinction of life, as used 
at the Home for Lost Dogs. The lethal atmosphere 
isa mixture of chloroform, bisulphide of carbon, 
and carbonic oxide. 

At the stand of Messrs. Légé and Co., of Turn- 
mill-street, E.C., there was shown a ‘‘cyclal 
motion transmitter,” invented by Mr. J. Harris, of 
Clifton House, Kilburn-square, N.W. This was a 
method of conveying rotary motion from one shaft 
to another without the use of belts, chains, ur 
wheels. Two examples were shown, in one of 
which the shafts revolved in the same direction, 
and in the other in opposite directions. In the 
former each shaft ends in a crank to which there is 
pivotted a coupling rod, and these two rods are 
likewise pivotted together at their other ends. Thus 
the two shafts are connected together by a coupling 
rod jointed in the middle. Each part of the rod is 
further guided at or near its centre ; the one nearest 
the driving shaft is pivotted at its centre to a stud 
or block which slides in guides, while the other has 
a long slot in it, which slides ona fixed bearing. 
The result is that the joint travels in an oval path, 
and the motion of one shaft is transmitted to the 
other without there being any dead points. In the 
second model there is only one coupling rod, which 
is connected to the two crank-pins at its respective 
extremities. It is guided at its centre by a travelling 
stud, which always moves in the same direction as 
the rod, but at half its speed. This stud forms a 
fulcrum on which the rod vibrates, one end rising as 
the other falls. Mr. Harris has patented this 
method of transmission merely as a record, and not 
to secure any rights of proprietorship. It is not 
probable, however, that any practical service will 
be found for it, as in addition to the more obvious 
disadvantages, the two shafts do not move at equal 
angular speed, the one gaining on the other during 
half the revolution, and falling behind during the 
other half revolution. 

A very handy wire gauge, invented by Mr. A. P. 
Trotter, was shown by Messrs. Walter Glover and 
Co., of Manchester. The wire is nipped between a 
sliding piece and an abutment, and when this is 
done its diameter can be read off directly on three 
scales, the one giving the standard (Board of Trade) 
wire gauge, the second the diameter in millimetres, 
and the third the diameter in mils, or thousandths 
of an inch. At the back of the gauge is another 
scale giving the cross sectional area of the wire in 
thousandths of an inch. If the safe current to be 
transmitted through a wire be taken at 1000 
amperes per square inch, it follows that the number 
which may be sent through the wire corresponds 
with the reading of its cross section. By multi- 
plying the reading by 12.33, the result is the 
number of feet of pure copper wire having the 
resistance of one-tenth of an ohm, and if .0386 be 
taken as the multiplier, the result is the weight of 
100 ft. expressed in pounds. The gauge is small 
enough to be hung to a watch-chain, and is certain 
to be almost universal among electricians. 

Colonel Ross exhibited thirty sublimates of metals 
and alloys on his aluminium plates, many of which 
were new, and all interesting. Those of our readers 
acquainted with blowpipe analysis, or, as the im- 
proved system is now called, ‘‘ Pyrology,” will 
be aware that the cultivation of this science, so 
useful and indeed indispensable to mining engi- 
neers, has practically remained a dead letter in 
this country, notwithstanding that it was this 
country which introduced the subject to the notice 
of the rest of Europe; the first treatise upon it 
having been published by the Brothers Dilly, of the 
Poultry, London (Dr. Johnson’s friends) in 1770. 
Since that time, the Swedes and then the Germans 
alone have prosecuted researches in this direction, 
and it has therefore been customary for students at 
our schools of mines to complete their mining 
education at Freiberg, in Saxony, where alone this 
subject was properly taught successively by Har- 
kort, Plattner, and Theodore Richter, the present 
head of the university at that place. Colonel 
Ross has done a good deal to remove this defect 
from our scientific educational curriculum. His 
system, which is now being adopted in Germany 
and America—and even at Freiberg University 
itself—is essentially chemistry in the dry way; 
oxides, &c., being carefully separated from each 
other by means of treatment in boric acid (when 
they can be estimated as pyroborates), and by 
sublimation before the blowpipe upon aluminium 
plates, which never alloy with volatile metals, 
such as antimony, arsenic, bismuth, &c,, so ruinous 
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to platinum supports. Colonel Ross’s system of 
anhydrous analysis is thoroughly chemical, and 
when properly developed will undoubtedly form 
a new branch of the great science of chemistry, 
unlike the present system of testing minerals by 
borax, Ke., which does not include any process of 
separation, 








NOTES. 

SPHERICAL Mrrpors FOR SorarR SIGNALLING. 

THE panoramic mirrors or silvered balls frequently 
seen in gardens are advocated by Mr. Hatt in a 
note to the French Academy of Sciences for helio- 
graphic purposes in preference to plane mirrors. 
Their advantage lies in the greater intensity of the 
luminous point which can therefore be seen to 
greater distances. From experiments made by 
him during the past summer, he found that with a 
sphere of small diameter the image perceived at 
15 kilometres with a lunette had a splendour com- 
parable to that of a star of the second magnitude 
in a field feebly lighted. Such an image which can 
be produced at little expense would, he thinks, be 
useful in topographical triangulation. 


THE LoNGITUDES OF PaRIs AND MILAN. 

For some years past the differences of longitude 
between the principal European centres have been 
undergoing careful determinations underthe auspices 
of the International Geodesic Association. France 
has taken an active part in this work; the longitude 
of Paris having been determined east of Greenwich, 
and the differences of longitude between Paris and 
Berlin, Vienna, and Madrid. It yet remains to 
measure the difference between Paris and Brussels, 
Geneva, and Rome. Quite recently a very careful 
series of measurements have been made to de- 
termine the difference of longitude between Paris 
and Nice by MM. Bassot and Perrotin. Allowing 
for their personal equations, the value ‘arrived at 
and adopted is 19 min. 51.513 sec. between the in- 
struments, which were situated respectively in the 
astronomical pavilion at Montsouris and the Brera 
botanical garden at Milan. 


ADMIRALTY FINANCE, 

Official announcement is made of what is de- 
scribed as an order ‘‘ to give effect to the recom- 
mendations of Mr. Goschen’s Select Committee for 
improving the financial control of the Admiralty.” 
The Accountant-General ‘‘ will act in future as the 
assistant to the Parliamentary and Financial Secre- 
tary, who has been hitherto, and will continue to 
be, the officer primarily responsible to the First 
Lord for the financial arrangements and financial 
control of the department.” The reform no doubt 
is a salutary one so far as it goes, but what a 
miserable state of previous mismanagement the 
possibility of it reveals. Thus we find that for- 
merly the Accountant-General did not assist the 
Parliamentary and Financial secretary, although 
the latter official was ‘* primarily responsible to the 
First Lord for financial arrangements,” whilst the 
First Lord was in turn ‘‘ responsible to Parliament 
and the country.” No wonder an odd million or 
so could break loose and disappear for a time from 
the Admiralty accounts ! 


New Carson FInaMents. 

A chemical process for making carbon filaments 
for incandescent lamps is described by Mr. A. 
Smith in Dingler’s Polytechnischer, J. 257, 338. 
Hydrogen chloride is passed through furfuraldehyde 
or fucusaldehyde, and a black liquid is obtained 
which is placed between two glass plates. From 
this liquid a thin layer of carbon separates after 
eight or ten hours, and the thickness of the layer is 
regulated by inserting wires between the plates. 
This layer is removed, cut into strips, and twisted, 
and heated to 100 deg. Cent. Afterwards these 
filaments are heated in closed crucibles through 
which a current of marsh gas is passed. Their 
electric resistance can be changed by the addition of 
24 per cent. of lamp-black to the furfuraldehyde. 
For the preparation of carbon rods for arc lamps 
finely powdered carbon is mixed with from 60 to 70 
per cent. of furfuraldehyde, and the mixture sub- 
jected to powerful pressure in suitable moulds. The 
rods thus formed are exposed to the action of 
gaseous hydrogen chloride, after which they are 
highly heated in closed crucibles covered with 
powdered carbon. 


ARTIFICIAL OLIGIsT. 
M. Stanislaus Meunier has recently investigated 
the properties of a curious product derived from 
the alteration of iron tie-bars, which have been for 





twenty years in gas furnaces under coals. The 
substance is pulverulent and of a bluish grey colour 
and surrounds the bar in the form of a coating. It 
becomes magnetic under the influence of the blow- 
pipe; it is not sensibly dissolved even by boiling 
chlorhydric acid, and its dust is reddish. Analysis 
only shows iron and carbon in its composition, the 
latter existing as flakes after the decomposition of 
the iron. In fact the characteristics of the sub- 
stance, apart from its bluish tint, which is perhaps 
due to traces of copper from the gas-making pro- 
cesses, are those of oligistic iron. The density is 
low, only 4.6, but this may be due to admixture 
with graphite and the porous structure of the oxide. 
M. Meurier has examined the gas furnaces of 
Vangirard, from which the product was obtained, 
and has come to the conclusion that the oligist was 
probably formed by vapour of water oxidising the 
bars when strongly heated. De Haldat has shown 
that red-hot iron wires exposed to water vapour be- 
come coated with crystals of oligist ; but M. 
Meunier doubts if these crystals are really oligist and 
not simply deformed crystals of magnetite. M. 
Meunier states that he has never been able to pro- 
duce oligist in such a way, but only magnetite 
(Fe, O,), and suggests that De Haldat’s observation 
requires to be confirmed by other experimenters, 


Tue SuBsIDENCE IN Euston Roan. 

Considerable alarm has been created in the minds 
of passengers on the Metropolitan Railway by a re- 
port presented to the Board of Works of the St. 
Pancras Vestry by Mr. Booth Scott, the chief 
surveyor for the district, disclosing the existence 
of a very severe subsidence in that part of the Me- 
tropolitan Railway which lies in Euston-road, 
just west of the St. Pancras Hotel. The north 
wall of the tunnel, or as the railway authorities 
prefer to call it, covered way, for it was built 
in a cutting and filled in, has sunk 21 in., and 
at the same time it has moved bodily 15 in. 
towards the opposite side of the tunnel, forcing up 
the brick culvert which ran along the 6-ft. way, and 
tilting over the up-track. This dangerous con- 
dition of affairs was brought to the notice of the 
parish authorities by a falling in of the wood pave- 
ment, which occurred in October. At first it was 
not suspected that the tunnel was connected with 
the movement of the ground, and shafts were sunk 
to examine the state of the sewers, and of a 15-in. 
New River water main which runs along the road. 
A leakage of water was discovered and rectified, 
and a further leakage was afterwards found on the 
south side of the road on November 23. Atthe same 
time it came to Mr. Scott’s knowledge that the 
wall of the tunnel was giving way, and a joint 
inspection was made by him and the engineers 
of the company, at which the opinion was formed 
that the subsidence of the wall was due to leak- 
ings from the parish sewer and the water main. 
The movement of the brickwork was rendered 
the more possible by the fact that the tunnel has 
no invert, the side walls being built directly on the 
blue clay, without any lateral support except from 
3 ft. of soil and ballast below the rails. These walls 
are 28 ft. apart at the springing and 26 ft. at the 
rail level, at which point they are 3 ft. thick, spread- 
ing out by two set-offs at 4ft., and at a depth of 
3 ft. below the rail level, the base of the wall being 
at right angles to the tangent of the curve of the 
side wall. The strain to which the north wall has 
been subjected is shown by vertical fractures from 
the rail’ level to the crown of the tunnel. On 
the south side of the arch, about a third of 
the distance from the soffit to the springing, 
a crushing action is evidenced by the face of the 
brickwork being scaled off for a length of 140 
yards and a width of 18in., the average depth 
being 24 in. ‘This is to the east of Mabledon- 
place, and corresponds with a longitudinal fissure 
in the road surface, the approximate length of the 
subsidence in the north wall being about 350 ft., 
of which a length of 40 yards exhibits the most 
serious damage. Before the date of the inspection 
the railway company had been busily at work to 
prevent any further motion of the wall. They first 
put 14 in. balks from side to side of the tunnel 
below the rails to temporarily prevent any further 
movement, and they then laid in a concreta invert in 
lengths of 7 ft. 6 in. each night, leaving the balks in 
place. It is believed that these measures will prove 
effectual, and will prevent any further mischief, as 
since they were adopted, the series of bench marks 
which were made, exhibit no change. This is not 
the first experience of the kind on the Metropolitan 





line, and the officials are therefore in a better posi- 
tion to form a just opinion on the matter. Once 
before, near Gower-strect Station, a short length 
of the side wall slid forward, owing to the 
heavy engines having, in the course of years, 
worked up the clay formation, and withdrawn the 
support from the toe of the wall. This was stopped 
by putting in concrete inverts, and as the line was 
originally constructed on the broad gauge, the loss 
of room was not felt, as indeed it will not be in the 
present case, there being about 3 ft. 6 in. more 
space between the side walls than required for the 
present narrow-gauge trattic. Thewhole affair shows 
the danger of trusting to London clay for a founda- 
tion in positions where it is liable to percolation 
from mains and sewers. While it is dry it is almost 
equal to rock as a basis for brickwork, but when 
wet it rapidly deteriorates and developes a facility 
for slipping, which renders it mos¢ treacherous. 





MISCELLANEA. 
It is reported that the Transcaspian Railway has been 
opened for traffic as far as Askabad. 


The directors of the Cape Copper Mining Company, 
Limited, have declared a dividend of 7s. Gd. per share, 
tax free, payable on the 24th inst., to the shareholders on 
the books on the 12th inst. 


The traffic receipts of the Suez Canal from the 1st to 
the 10th inst. amounted to 1,240,000 francs, showing a 
decrease of 370,000 francs as compared with the corre- 
sponding period of last year. 


It is announced that Governor T. M. Waller, the 
popular United States Consul -General in London, has 
been appointed one of the vice-presidents of the General 
Council of the forthcoming American Exhibition to be 
held in London. 


The post of Ordnance Consulting Officer at the India 
Office has been filled up by the appointment of Major J. 
A. 5S. Colquhoun, R.A., late officiating superintendent 
of the Small Arms Ammunition Factory at Dum-Dun, 
Bengal. 


The new station in (Queen Victoria street and the bridge 
across the Thames, now in course of construction for the 
London, Chatham, and Dover Railway Company, are 
expected to be both opened for tratfic about the beginning 
of the coming year. 


The gross receipts of the 22 principal railways in the 
United Kingdom, for the week ending December 6th, 
amounted on 15,231 miles to 1,099,312/., and for the 
corresponding period of 1884 on 14,993 miles to 1,099,898/., 
an increase of 238, or 1.5 per cent., and a decrease of 5S86/, 


Messrs. Yarrow and Co., of Poplar, have received an 
order from the Italian Government for a launch, to be 
propelled by electricity, for Spezzia dockyard, where it 
will be tested especially with a view of determining the 
merits of this system of propulsion for torpedo boats. 


The Warrior, one of the first armour-plated ships, which 
is now obsolete, is likely to replace the Ariadne, one of 
the vessels forming the Vernon torpedo establishment at 
Portsmouth. The Vernon herself is to be replaced by the 
Donegal. 


It is proposed to establish a new club for engineers and 
architects in the neighbourhood of Piccadilly, the under- 
taking being specially designed to meet the wants of the 
junior members of the professions. It will provide a cer- 
tain amount of residential accommodation. 


Mr. Frederick W. Brearey, F.S.Sc., Hon. Sec. of the 
Aéronautical Society of Great Britain, has been com- 
missioned by the executive of the Liverpool International 
Exhibition to aid them in organising an At‘ronautical Ex- 
— in connection therewith for the opening in May, 

6, 


The South-Eastern Railway Company intimate that 
the Mary Beatrice, Albert Victor, and Louis Dagmar 
will run through the winter months between Folkestone 
and Boulogne in connection with the 9.40 a.m. train from 
Charing Cross and Cannon-street Stations, and from 
Paris also at 9.40 a.m. 


The Secretary of the United States Navy, in his report 
to Congress, urges the building of new cruisers, It is 
believed that the Democratic policy will be in future 
directed to the enlargement of the navy, which hitherto 
many of the Democrats have opposed, chiefly because the 
Government was under Republican control. 


The production of all descriptions of steel in the United 
States since 1874 has been as follows: 1874, 241,614 net 
tons ; 1875, 436,575 tons ; 1876, 597,174 tons ; 1877, 637,972 
tons; 1878, 819,814 tons; 1879, 1,047,586 tons; 1880, 
1,397,015 tons ; 1881, 1,778,912 tons; 1882, 1,945,095 tons ; 
1883, 1,874,359 tons ; 1884, 1,736,985 tons. 


The German Reichstag has granted the sum of 4,400,000 
marks for the maintenance of the new mail steamer lines 
to Australia and Eastern Asia. Antwerp has been mean- 
while selected as the port at which outgoing Lloyd packets 
from Bremen will have to touch—the choice having lain 
between that harbour and Flushing. 


The French Minister of Commerce, in a circular to the 
Chambers of Commerce, asks for their opinions on the 
SS Exhibition of 1889, and whether if held, it should 

national or international. He wishes to learn their 
views before asking Parliament for the necessary credits, 
Nothing, therefore, is yet decided upon, 
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The Bill for the construction of the North Sea Canal, 
which has now been laid before the German Parliament, 
describes the canal as being primarily destined for the 
use of the Imperial Navy. It will connect the Elbe estuary 
and the Bay of Kiel vid Rendsburg, and cost 156,000,000 
marks, whereof Prussia undertakes to contribute 50,000,000 
and the Reich the rest. 


A Philadelphian telegram states that Mr. Samuel J. 
Tilden has written a letter to Mr. Carlisle, who will be 
Speaker of the House, urging that surplus revenue should 
be devoted to the improviag of the sea coast defences of 
the great harbours, which have been too long neglected, 
and also to the building of a great navy, thus affording 
employment for labour, 


On Friday last the fourth of the twenty-four torpedo 
boats building by Yarrow and Co. for the English Navy 
was tested on the Thames in the presence of the Ad- 
mniralty and Portsmouth authorities, when a speed of 19? 
knots during two hours’ continuous running was obtained, 
the boat being loaded according to the Admiralty condi- 
tions. These torpedo boats are 125 ft. long, and were 
ordered last spring. 

The City Press states that the Commissioners of Sewers 
have made arrangements with the Anglo-American Brush 
Electric Light Corporation to light the area bounded on 
the north by Fleet-street, Ludgate-hill, St. Paul’s-church- 

ard, and Poultry, extending eastwards as far as the 
toyal Exchange, and bounded on the south by the whole 
length of (Jueen Victoria-street and the Victoria Embank- 
ment, as far westwards as the city boundary. 


Experiments have been made at Portsmouth with the 
object of determining the practicability of applying liquid 
fuel as a steam generator to men-of-war. The system 
under trial is one submitted by Mr. Sadler, of Middles- 
brough. The fuel used is creosote, It is contained in 
a tank, and is kept at a uniform temperature and con- 
sistency by steam coils inside the tank, from which it is 
forced into the furnace by means of steam injectors. 


A summary of the accounts, accompanied by the Official 
Receiver’s observations, has been issued in the case of Mr. 
Charles Eckersley Daniel, who carried on business as a 
contractor in Victoria-street. The liabilities are returned 
at 47,048/. It appears that the debtor commenced business 
on his own account as a contractor in 1873, with a capital 
of about 3000/7. He had then a valuable contract for the 
Portishead Docks, and in 1882 he obtained the contracts 
for the Neath Harbour Works, the Banbury and Chelten- 
ham Railway, and the Plymouth Pier. 


The City Commissioners of Sewers have had for some 
time before them the question as to the desirability of 
the Commissioners undertaking the supply of electricity. 
Although it appears clear that under the existing enact- 
ments the Commissioners could not advantageously do so, 
except for public purposes, they still consider whether it 
may not be advisable to make an installation of public 
electric lighting upon a small scale. The question, how- 
ever, needs further examination before a scheme for 
approval can be brought forward. 


The “‘ Invincible” centrifugal pump, made by Messrs. 
vohn and Henry Gwynne, of 82, Cannon-street, has just 
been awarded (Nov., 1885) a gold medal, at the Lecce 
([taly) International Concours of Water Lifting Ma- 
chinery, after very exhaustive comparative trials, carried 
out u:der the supervision of the Italian Ministry of 
Agriculture, Industry, and Commerce. This pump has 
also been awarded a gold medal by the Académie Nationale 
of France, at an extraordinary sitting, on October 16, 
1885, 


A large torpedo boat, 125 ft. long, having rotating 
conning towers, to each of which is attached a couple of 
Whiteheads, and built by Messrs. Thornycroft and Co., 
was tried at Portsmouth on Monday last. Some slight 
defect in the steering gear, which caused her double rudder 
to jam, arrested the trial for endurance, but the runs on the 
measured mile were completed, the mean of six giving the 
speed of 20.9 knots per hour. As soon as the defect has 
been remedied the boat will be driven continuously for six 
hours for the purpose of ascertaining the amount of fuel 
consumed per hour with the engines working at full power. 


A return has been issued of all ships provisionally de- 
tained as unsafe during the year ending June 30, 1885. 
Ships detained for not being provided with proper lights 
and signals, and for not being properly marked, are not 
included ; 28 ships were detained for defects in hull, 
equipment, or machinery. The same number were de- 
tained for improper loading. Seven of these 56 vessels 
were more than 50 years old, and one, which was re- 
paired and released from custody, had been afloat for 
22 years. Four of the detained vessels were dismantled 
and broken up. It is noticeable that ships were reported 
by their crews in enly three cases, and that only ten 
crews were reported unwilling to proceed in their respec- 
tive vessels, 

Messrs. Hayward, Tyler, and Co., of London, have 
succesfully started the new sewage pumping engine which 
they have erected for the Twickenham Local Board, 
raising sewage matter at the rate of 1,000,000 gallons a 
day 55 ft. high. This pumping engine is horizontal, the 
cylinder, pump, and condenser being placed in line. The 
pump is double-acting, the pump valves being similar 
to those which have worked with entire satisfaction for 
the past six years in the vertical plunger pumps pre- 
viously erected by this firm for the same Board. Messrs. 
Hayward, Tyler, and Co. are now building a pair of 
pumping engines of the same description as the one just 
started at Twickenham, but each of considerably greater 
power, for the sewage works of the Luton corporation. 


The first locomotive in the United States was taken 





over from England by the Delaware and Hudson Canal 
Company. The locomotive, which was called the ‘‘ Stour- 
bridge Lion,” was built in England under the supervision 
of Horatio Allen, an American. ‘‘ It was intended,” says 
the Pittshurg Despatch, ‘‘for use upon the so-called 
‘levels’ of the road between the planes, whose stationary 
engines supplied the power necessary to draw up or lower 
coal-car trains.” In 1829 it was duly placed upon the 
track and given its first complete trial on August 8. It 
was run for two or three miles, and the experiment 
demonstrated that locomotives would form the means of 
transportation in the future. Allen, the engineer of this 
first American locomotive, is still living in South Orange, 
New Jersey, and is a hale old man of eighty-five. When 
he made the trial trip of the “‘ Lion” there were but 23 
miles of railroad constructed in the United States, and 
now there are about 100,000 miles in operation. Allen 
assisted at West Point in the planning of the first loco- 
motive built in the United States and the second one 
placed upon a track. This was ‘‘The Best Friend,” of 
Charleston, which, in November, 1830, was placed upon 
the South Carolina Railroad, connecting Charleston and 
Augusta, Georgia. 








COMPOUND LOCOMOTIVES. 
To THE Eprror or ENGINEERING. 

Srr,—Among the letters which have appeared in your 
columns on this subject, there isone which deserves more 
than a passing notice, not because of its obviously humo- 
rous characteristics, but because it contains a dogmatic 
expression of a theory which, though no doubt commonly 
entertained, is, nevertheless, altogether erroneous. 
refer tothat of Mr. Henry Monk. Mr. Mcnk says the 
proper thing to do is to fix the size of your high-pressure 
cylinder by the boiler pressure, and than tack on a low- 
pressure cylinder large enough to expand the steam down 
to 3 lb. or 4 lb. above atmospheric pressure. A more 
absurd and pernicious doctrine was never preached, and 
if Mr. Monk’s engine, to advertise which was evidently 
his object in writing to you, is based on those principles, 
it is likely to maintain its present position of obscurity 
for some time tu come. His conception of the compound 
principles I have in previous letters shown to be erroneous, 
but if those persons who still think that the high-pressure 
cylinder is the one which fixes the power of the engine, 
will kindly explain how they are going to compare a 
simple with a compound engine, I shall feel obliged, for I 
cannot see how to do it myself. Then as to the range of 
expansion ; Mr. Monk would expand the 175 lb. steam of 
the ‘‘ Dreadnought” down to 5 lb., or thirty-five times ; 
in the whole history of the compound engine what pre- 
cedent can he find for such a proceeding? Certainly not 
in the marine engine, which is, of all others, the one 
class in which the compound principle has been a 
great, an universal, and an unquestionable success. 
1 fancy that among engineers who are not intimate 
with the best marine practice of late years, there 
is a general idea that the rates of expansion usual at sea 
are very much higher than they actually are, and I pro- 
pose to give two examples, which can be easily verified, as 
showing the success of a moderate rate of expansion, and 
the non-success of practice somewhat more in accordance 
with theory. The Inman steamer City of Chester, and 
the North German Lloyd steamer Ems, are two well- 
known Atlantic liners. The first-named has ordinary two- 
cylinder compound engines with cylinders 68in. and 
120 in. in diameter and 5 ft. 6in. stroke. She has about 
600 ft. of grate surface, and her boiler pressure is 801b. 
The latter ship has two low-pressure cylinders 86in. in 
diameter and 5ft. stroke, the combined volume being 
rather less than the one low-pressure cylinder of the City 
of Chester, and her high-pressure cylinder is 62 in. in dia- 
meter. Her grate surface is about 700 square feet, and 
the boiler pressure 95lb. The Ems cuts off at about two- 
thirds of the stroke in the high-pressure cylinder and 
expands the 95lb. steam six times. The City of Chester 
cuts off at one-third in the high-pressure cylinder and 
expands the 80 1b. steam ten times. What is the result? 
The Ems, with a displacement 10 per cent. in excess of 
the other ship, and certainly no finer lines, steams 20 per 
cent. faster, with 20 per cent. more fuel per day, the in- 
crease of fuel being proportionate to the increase of speed, 
and as a natural consequence the total fuel consumed by 
the fast ship between Southampton and New York is less 
than by the slow ship between Liverpool and New York. 
The diagrams obtained from the City of Chester are good, 
and they show an indicated horse-power of 4600. As the 
power necessary to drive a ship of her displacement and 
fineness of fourm at the speed she usually maintains, 13 to 
135 knots, is about 3000, 1t appears that an extra 30 per 
cent. of indicated power is necessary to counterbalance 
the privilege of being able to work at a high grade of 
expansion. The City of Richmond, a sister ship with 
cylinders of the same diameter, but only 5 ft. stroke, is in 
exactly the same plight, the performances of the two ships 
being in the highest degree unsatisfactory. That a con- 
sumption of 110 tons per day on 600 ft. of grate should 
fail to drive a ship of 7800 tons displacement, and superb 
model, more than 320 miles, speaks very little for the use 
of high expansion ; had these engines much smaller cy- 
linders, say 56 and 105, the results would be very different. 

Again, the Leyland line to Boston have several ships 
built originally by Harland and Wolff on very fine lines, 
and re-engined in 1878 with four-cylinder tandem engines 
having cylinders 30in. and 66in. by 4 ft. 6in. stroke, 
boiler pressure 901b.; these boats steam on an average 
11 knots, the consumption is 37 tons, the indicated horse- 
power about 1950, and the displacement about 5400. Here 
we see the consumption of coal per indicated horse-power 
per hour is very low, about 1.75, and as the steam was ex- 
panded eleven or twelve times the results were considered 
highly satisfactory. But it never appears to have occurred 
to anybody concerned that 2000 horse-power t» do such 


work was absurd, and this view is borne out by the per- 
formances of another vessel of similar form but larger 
dimensions, and built by the same firm. In the autumn 
of 1883 the British King steamed home from New Zealand 
at 12 knots on a consumption of 40 tons, the indicated 
horse-power being 1800. Her cylinders are two of 28 in. 
and two of 60in. and 4ft. 6in. stroke, boiler pressure 
90lb., rate of expansion seven times. In this case the 
ship, of larger displacement by 10 per cent. with smaller 
engines and a very moderate rate of expansion, steams 9 per 
cent. faster than the smaller ship with theoretically more 

rfect engines on an increased consumption of 9 per cent., 
in spite of the fact that the consumption per indicated 
horse-power per hour in the British King is very con- 
siderably higher than in the other ship. 

These facts speak for themselves, and were we dis- 
cussing this subject I could fill several columns to show 
that the rates of expansion in vogue at sea are very mode- 
rate, even in triple-expansion engines ; and the man who, 
carried away by the success of the compound principle at 
sea, proceeds to apply it for purposes on land, whether 
for locomotives or in mills, on the basis of a high rate of 
expansion, is making an egregious error, and paving the 
way for a serious inroad of trouble and disappointment. 
I am prepared to admit that an engine working in a mill 
with a large and heavy flywheel to regulate the motion, 
can afford a larger rate of expansion, and consequently 
larger ratio of maximum to mean pressure in the cylinders 
than a marine engine in which uniformity of turning 
effort is a prime consideration ; but I cannot understand 
such a state of affairs as that shown by Mr. Longridge in 
the last report to his company, in the case of a pair of 
compound tandem engines driving a cotton mill, which 
were tried by him, and of which trial the results are given 
in extenso by a contemporary in the opening numbers of 
its current volume. In this case the rate of expansion 
with a boiler pressure of 88 lb. was 14.66, the total indi- 
cated horse-power being 950. There is nothing to show 
that the engines in question were not doing their ordi- 
nary daily work, so we assume the conditions were 
normal, and looking at the consumption of steam per 
horse-power developed, the results may be considered 
satisfactory. But I am most strongly of opinion that 
if the whole weight of steam used in both high-pres- 
sure cylinders were used in one only, and the other 
engine uncoupled altogether, the result of a month’s 
trial would show the owner of the mill that although the 
consumption of coal per horse-power per hour would be no 
less, and might be more, his mill would be driven all the 
same for the same or less total consumption of coal, and 
two facts would be impressed upon him with rather 
startling emphasis, namely, that he had bought two 
engines to do the work of one, and he had gone to the ex- 
pense of an elaborate valve gear to secure an early cut-off, 
when the late cut-off, which common sense would indi- 
cate as the best, could be obtained with very ordinary and 
cheap gear. If such facts as were collated from this 
trial form the basis of Mr. Longridge’s opposition to the 
compound principle, I am not surprised that he holds the 
opinion he does, nevertheless I believe such opinions to 
be erroneous. Talking of this question of the distribution 
of steam suggests a consideration of the different condi- 
tions under which a marine and a locomotive engine 
work ; the former has no momentum of its own and par- 
takes in no degree of the momentum of the ship, conse- 
quently whatever the power may be that is required to 
drive the ship at the given speed, the engines must con- 
tinuously exert that power as well as a margin sufficient 
to overcome its own resistances, which may easily, as in 
the case quoted of the City of Chester, be a larger propor- 
tion of the whole. Naturally we strive for an approxima- 
tion to a perfect diagram, the object being to secure with 
the given cut-off as large a mean pressure as possible, and 
as in good examples the ratio of terminal to initial pres- 
sure in any cylinder is large, very little compression suffices 
for a good and economical engine. On the other hand, 
where theory is more strictly followed, and larger cylinders 
are employed to expand the same weight of steam from 
the same pressure, this ratio of terminal to initial 
pressure falls considerably, and as a countervailing 
degree of compression is by no means easily obtained 
with the valve gear in vogue at sea, nor is consistent 
with the full diagram desirable, we have as a result 
avery noisy engine, and one which involves great wear 
and tear, views in which I am sure the engineering 
staffs of the Inman steamers I have quoted will fully 
agree with me. In a locomotive the case is altogether 
different ; once the train has attained the speed at which 
it is torun, the duty of the engine becomes a maintaining 
one only, and on fairly level ground the resistance of the 
train is measured by a few pounds, to overcome which a 
small mean pressure is sufficient, and although the horse- 
power inay be large, that is simply due to the great piston 
velocity at express speeds. As a consequence, we have 
an extremely attenuated diagram, and as the influence of 
the steam pipe in reducing the pressure becomes less, the 
earlier the cut-off, we find in locomotive diagrams that at 
high speeds the greater the rate of expansion the nearer 
the initial pressure on the piston approximates to that in 
the boiler ; on the other hand, the smaller is the terminal 
pressure, and therefore the greater must be the amount of 
compression to secure a smooth working engine. With 
an ordinary link motion fairly well designed, this is 
exactly the result of simply notching up, and the same 
gear which, when in full travel, insures a certain and 
prompt starting of the train, the engine having to de- 
velop its maximum power to do so, is equally efficient for 
such a distribution of steam as will insure the smail mean 
pressure necessary for the maintenance of the proper 
speed when attained, as well as prevent that cylinder 
condensation which would be fatal to economy. So far so 
good. Now if the same weight of steam at the same 
pressure were expanded in compound cylinders of 





equivalent volume, with about the same rate of ex- 
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pansion in each, the ratio of initial to terminal pres- 
sure in each cylinder is only half that in the simple 
engine, and so the amount of compression necessary 
is largely reduced, and the diagrams obtained can 
with propriety approximate to the theoretically perfect 
form, and in spite of the gap between the high and low- 
pressure diagrams, the mean pressure referred to the low- 
pressure piston, may be quite as high or higher than in 
the attenuated diagram from the simple engine. A North- 
Western engine, with 6 ft. 6in. wheel, running 44 or 45 
miles per hour, has a piston speed about the same as the 
Etruria, running hard at sea, and making 64 or 65 
revolutions per minute, and it is difficult to see why a 
distribution of steam which can produce so high a piston 
velocity in the case where uniformity of turning effort is 
a matter of life or death, should not do so in the case 
where the momentum of the whole train assists the steam 
in its work. Mr. Halpin took me to task pretty sharply 
for saying that this uniformity of turning effort was of no 
moment in a locomotive; I trust now he will see what I 
meant. There is another phase of the question of great 
importance, namely, that of making a start. In a marine 
engine it is only necessary to overcome the initial friction 
of the machinery (including propeller), the ship herself 
need not of necessity move at all, and as the engine is in 
full view of the man handling it, a discretionary opening 
of a small auxiliary valve overcomes all the difficulty 
arising from the high-pressure piston not being in a posi- 
tion to take steam. In a locomotive all is different, the 
machinery is hidden from the driver, and the engine has 
to make a supreme effort, especially if moving a heavy 
train on a rising gradient. In the simple engine this is 
overcome in the natural construction of the machine ; in 
the compound serious difficulties arise, for as a consequence 
of compounding the equivalent cut-off is so much earlier 
than in the simple engine of equal tractive force, that the 
power which would be developed may be insufficient to move 
the train at all, or at only avery slow speed. An average 
passenger engine at very slow speeds gives a very full 
diagram and a large mean pressure, the compound engine 
must give a smaller diagram from the earlier cut-off, and 
this is aggravated by drop in the receiver and the gap be- 
tween the diagram. The ‘‘ Precursor” leaving Carlisle 
Station with a boiler pressure of 128 Ib. and in full gear, 
shows a mean pressure of 97.6 lb. ; the Great Eastern com- 
pound engine, moving up Brentwood bank in full gear, 
and a boiler pressure of 150 lb., shows a mean pressure of 
65 lb. only, a serious consideration, and suggests a bar to 
the employment of compound locomotives in positions 
where they might have to stop at the foot of or on inclines. 
But this is easily overcome by using a somewhat larger 
proportion of hi h to low-pressuce cylinder than that 
adopted by Mr. Worsdell, and an increased boiler pres- 
sure which the compound principle permits. Then another 
difficulty arises ; suppose the ‘‘ Precursor” had cylinders 
19 in. and 24 in. in diameter, other things remaining as 
before, except the boiler pressure, which -is, say, 160 lb., 
the equivalent cut-off would be, carrying steam for 75 per 
cent, in the high-pressure cylinder, 47 per cent., and pro- 
bably in spite of the drop in the receiver, the mean pres- 
sure referred to the low-pressure piston would be as high 
asin the ‘‘ Precursor” in full gear, and 130 lb. boiler 
pressure ; but what would the receiver pressure be? at 
least 100 lb. ; and the 24 in. low-pressure piston is in the 
same condition as a 17 in. one with a boiler pressure of 
200 lb., necessitating much stronger piston and connecting 
rods; so I think we may take it for granted that with a 
fairly large ratio of high to low-pressure piston a some- 
what increased boiler pressure, and an intelligent appre- 
ciation of the extra strains that might be thrown on cer- 
tain parts, there is no reason why a plain two-cylinder 
compound engine should not be used on a severe road. 
Another consideration, with a high-pressure piston five- 
eighths or two-thirds of the low-pressure one, even 
supposing that it is considered desirable to secure 
certainty in starting that the low-pressure cut-off in full 
gear should be as late as 75 per cent., it is evident 
that the range of expansion in the low-pressure cylinder 
may be reduced to small limits, or even ni/—that is, the 
low-pressure engine always runs in full gear. With a 
cylinder proportion of 1 to 2, and the low-pressure gear 
cutting off at 75 per cent., the steam in the receiver ex- 
pands 50 per cent., but with a cylinder ratio of 5 to 8, it 
would only expand 20 per cent., which might be neglected 
with small harm at low speeds, and no harm at high ones. 
The safest way of compounding is after all the tandem 
system, for you can do pretty much what you like and 
not go far wrong. The Midland 19in. cylinder bogies 
have plenty of room for high-pressure cylinders between 
the present ones and the buffer beam, andif 14 in. or 15in. 
cylinders were put in, using the present ones for low- 
pressure, I fancy the results would be somewhat surpris- 
ing. Now, seeing how good are the performances of the 
normal type of express engine, and seeing the various 
extra points which occur in compounding it, the question 
naturally arises, from whence are the counterbalancing 
advantages to be obtained? and I reply from the reduced 
resistances of the engine running at high speeds, which is 
its usual condition of working. We have seen that the 
resistance of the train itself is very small; that of the 
engine, considered as a vehicle, is not large, and it is very 
clear that the extra resistances set up by the admission of 
steam to the cylinders may form a large proportion of the 
whole. The influence of a slight mistake in balancing 
was pointed out by the late Zerah Colburn in his treatise 
on the locomotive engine, and he cites a case in which, 
after the balancing of an engine on the South-Western Rail- 
way had been improved, she ran so much freer, that her 
driver, approaching a station and shutting off steam at 
the accustomed point, found, to his astonishment, that he 
ran past the platform. Much more, then, should the effects 
of a better distribution of steam, and a reduction of loads on 
the pistons, have a salutary effect on the resistance offered 
by the locomotive to the easy and economical traction of the 





totalload. Such of your readers as are also readers of 
your contemporary, 7’he Engineer, will have seen the dia- 
grams it gave a few weeks ago taken from the Great Eastern 
engine running 61 miles an hour, showing, with a boiler 
pressure of 150 Ib., a piston speed of 976 ft. per minute, 
and an equivalent cut-off of 24 per cent., a mean pressure 
referred to the low-pressure piston of 31 1b. A couple of 
weeks later were given several diagrams taken from a 
Brighton goods engine with a piston area approximatel 
equal to the Great Eastern engines, low-pressure one, ah 
therefore, a fair subject for comparison; one of these 
shows a cut-off of 234 per cent., a piston speed of 910 ft. per 
minute, boiler pressure 130 lb., and a mean pressure of 
36 lb. Now if anyone will take these data, and from them 
construct curves of twisting moments using a 12 in. crank- 
they will see at a glance the effect of compounding on the 
strain put upon the bearings of a locomotive. The com- 
parison will not be so advantageous to the compound 
engine as it ought to be, from the fact that only one end 
diagram of the simpler engine is given, so we must per- 
force assume both ends alike, while in the compounds the 
difference, especially in the low-pressure diagram, is 
very marked ; suggesting the desirability of my sugges- 
tion, that when possible the cylinders should be so pro- 
portioned as to admit of the low-pressure engine always 
running in full gear. Perhaps Mr. Joy can say a word 
about those diagrams. However, the results are totally 
clear, and bearing in mind that the work is fairly divided 
between the cylinders, that the initial loads on both 
pistons is nearly equal, and 25 per cent. less than in a 
simpler engine with the same boiler pressure, and that 
the maximum twisting moment is greatly reduced, we 
see how, under conditions in which the reduction of a few 
pounds of resistance is a great gain, this gain is obtained 
by compounding. ‘“ Inquirer” holds that the wheels of 
the engine maintain their grip on the rails until the twist- 
ing moment on the crank-axle is so great that they lose 
that grip altogether, and up to that point their motion is 
uniform. 

In the compound engine the maximum twisting mo- 
ment is very much less than in the simple one, and there- 
fore a very much greater power can be developed and used 
with the same adhesion, or the same power with less 
adhesion, and this I contend points to the possibility of 
using single engines, compound, for work that coupled 
engines, simple, are felt at present to be indispensable ; 
and even where coupled engines may be used. Assumin 
“* Inquirer’s” theory to be correct, it appears that unti 
the twisting moment overcomes the adhesion of the 
driving wheels, the coupling rod is doing no more work 
than simply overcoming that resistance to rolling due to 
the se on them, which the trailing wheels share with 
all other vehicle wheels in the train, and is represented by 
a few pounds per ton of weight. From this view, then, 
we argue, if coupled wheels must be used the larger 
share of weight should be placed on the driving wheels, 
so that their adhesion will suffice in all except the 
most trying conditions, when the help of the other 
willcome in, and taking this aspect of the question in 
conjunction with the more extended use of single en- 
gines available from compounding, I do not see any justi- 
fication for the introduction of a multiple engine, which 
at the outset is very costly. ‘‘ Inquirer” puts it that in 
the Mallet compound there is a relief due to the maximum 
strains on the bearings, but not due to the mean, but it is 
not the latter, but the former that does all the mischief, 
and if the maximum strains are reduced so much the more 
ample is the bearing surface ; and if the total resistance is 
only small and a large portion of this resistance is done 
away with by reducing the strains due to a large maximum 
twisting moment, the same train will be drawn by a 
smaller mean pressure or a heavier train by the same 
mean pressure. And asin the compound engine, the earlier 
you cut off, the smaller you reduce the total initial 
load, while in the simple engine you increase it, the 
more relief do you get to your bearings, and the propor- 
tion of resistance due to the action of the steam in the 
cylinder remains a constant quantity. It is from this 
cause that Mr. Webb’s ‘‘ Experiment” class do so well 
with the light trains which they now pull, and act asa 
set-off against their extravagance when in harder work. 
If ‘‘ Inquirer” the next time he is down south will just 
spend a few hours a day for two or three days at Crewe 
and Rugby, he will see some spectacles in the way of big 
and costly engines pulling light trains which will rather 
astonish. him, and he will also see the biggest trains of all 
pulled by ‘‘ Precedents,” one or two as the case may 
be. If he takes an ordinary six-wheel coach as 13 tons, 
and the new eight-wheel ones as 19 tons, he will be 
able to make a fair guess at the weight. The work the 
** Experiment” class is doing consists in a large measure 
of pulling trains weighing not much more than the engine 
and tender together, at very moderate speeds, ‘Inquirer’ 
says he has worked out the curves of twisting moment 
for these engines ; he must then have seen how at the slow 
speed the maximum moment of the low-pressure engine 
is very much in excess of that of the combined high pres- 
sures, That is evident, and the result is felt right through 
the train. At high speed it is not felt in the train, though 
it ison the foot-plate, and we can readily perceive how, 
when the engine resistances to be overcome form such a 
large proportion of the total, these resistances should be 
so aggravated as they are by the action of the indepen- 
dent low-pressure engine, as to render the boiler power 
available insufficient to overcome them, and still drive 
the train ata good speed. I have no wish to be dis- 
respectful to ‘‘ Inquirer, ” who is obviously a gentleman 
whose word would carry a much greater weight than my 
own; but I am quite sure he is not justified in his appro- 
bation of the multiple system. M. Petiet’s engines failed, 
so did Mr. Webb’s when used with the same boiler as the 
**Precedent.” As to the ‘f Dreadnought” she is a mon- 
strosity. Mr. Ennor speak: of a driver moving his re- 
versing screw backwards and forwards until he finds a 





suitable place to let it rest; if he does that with one of 
the large engines, and fails to notice that the low-pressure 
gear is not clamped up until he sees the steam blowing 
from the receiver relief valve, or if he deliberately links 
up the low-pressure gear to try the effect until the steam 
blows, he has, with a receiver pressure of 80 lb., the 
equivalent of a17-in. cylinder running amuck with a 
pressure of 240 lb. to the square inch behind it: no 
wonder the connecting-rods aon signs of weakness, 
Mr. Ennor proposes to give the men a gauge whereby 
they can so link up their engines to divide the work fairly, 
Very good, the object is a laudable one, and so far 1 have 
to apologise to Mr. Ennor for seeming to ridicule such an 
arrangement, but will he imagine the ‘* Dreadnought ” 
cutting off at an equivalent of 25 per cent. of the whole 
stroke, and dividing the work equally, and then concur 
in that 80 lb. on the 30in. piston running uncontrolled. 
Two cylinders, simple or compound, drive a crank-axle, 
which is coupled to another axle. The work done is fairly 
satisfactory, and the wear and tear not excessive to do 
away with the coupling-rod, whose evils, at least in 
English practice, are not great. The engine is divided, 
one-half or its equivalent drives one axle, and the other 
half or its equivalent drives the other axle ; when the 
work is equally divided, the twisting moments on the trail- 
ing axle of a Webb engine are represented by a gently 
undulating line at a moderate distance from the base line, 
and the twisting moments on the forward engine by a 
pyramid starting from the base line, towering to double 
the height of the curve of the other engine, and then fall- 
ing to zero; and if this isa sound engineering method of 
getting all the adhesion of a coupled engine with all the 
freedom of a single one, then I give it up altogether. 
“*Tnquirer’s” four-cylinder arrangement is immeasurably 
superior, but the game is not worth the candle. 
3oth Mr. Monk and Mr. Webb seem to think that 
the higher the pressure of steam the bigger the cylinder 
should be to expand it, which is, of course, absurd ; a 
17 in. cylinder, 24 in, stroke, is fitted for 25 per cent., 
or 6 in, admission with steam of #40 lb. pressure, a 
similar weight of steam at 175 lb. pressure fills the same 
cylinder 5in., the mean pressure if expanded to the end 
of the stroke would be slightly higher with the higher 
steam, but the initial load would be heavier, the ratio 
of initial to terminal pressure larger, and the cylinder 
condensation greater. Result, you lose as much as you 
ain, yet in spite of these well-known elementary facts 
Mr. Webb, because his engine with 150 lb. pressure, 
would not work with equal to 182 in. cylinders, tried 
175 lb. pressure, and equal to 21lin. cylinders, with the 
result that when the work is so divided that the strains 
on the driving axle (low-pressure) are no more than those 
on the “‘ Precedents,” the strain on the trailing axle are 
very much greater, and while the ‘‘ Dreadnought” will do 
nothing the ‘‘ Precedent” cannot do, the latter will do 
much that the former cannot do. Again, as to the cylinder 
proportions, it is well known in marine practice that the 
same power is obtained with much smaller cylinders in 
the compound than in the simple engine, and in the 
triple-expansion over the ordinary compound. Last 
year Messrs. Caird, of Greenock, engined and _ built 
two steamers for the Peninsular and Oriental Company 
having 96in. low-pressure cylinders, 5ft. Gin. stroke. 
This year they built a sister ship having triple-expansion 
engines, the same stroke, but a low-pressure cylinder, 
89 in. in diameter, and the results have been very satis- 
factory, the Coromandel dving on 50 tons what the 
Tasmania does on 60 tons. Again, the new North 
German Lloyd steamers now being built by Elders are to 
develop about the same power as the celebrated Stirling 
Castle, but while that ship has two 90in. low-pressure 
cylinders, 5ft. 6in. stroke, the new boats, with triple- 
expansion engines and Mr. Bryce-Douglas’s new radial 
valve gear, are to have a single low-pressure piston 108 in, 
in diameter and 6 ft. stroke. Of course it may be urged 
that the higher power is the result of more revolutions, 
but the higher piston speed is not the cause of this, it is 
the effect, the result of the system. It certainly 
is a sublime spectacle to see a 6 ft. stroke engine 
running 70 revolutions, and ardent admirer of com- 
pounding and recompounding as I am, I certainly 
envy the man who has charge of one of those German 
steamers, the largest and grandest triple - expansion 
engines afloat, built by a firm who never make a mistake. 
In conclusion, Sir, pe only to reiterate my opinion 
that when the lessons taught by the compound principle 
at sea are learnt fully by those men who have both inclina- 
tion and opportunity to put it to a proper test on a rail- 
way, it will be a great and glorious success as a means of 
maintaining our British pre-eminence in express speed. 
I am, Sir, yours very truly, 
ARGUS. 


HEAVY FORGINGS. 
To THE Epitor oF ENGINEERING. 

Sm,—In last week’s ENGINEERING you insert a letter 
from the manager of the Portland Forge, Kilmarnock, in 
which that gentleman seems to claim for his firm that 
they were the first to employ steam hammers in welding 
large stern frames, 

he Dennystown Forge Company, so long ago as March, 
1872, had a travelling steam hammer in use, and this has 
been since employed in the welding of every frame made 
by this firm. 

The result of such practice is brought out in the fact 
that of the 366 frames—a large proportion of these of 
Siemens-Martin mild steel scrap—made by us since that 
date, we have in no instance ever been able to trace a 
failure, a result which we believe to be unsurpassed. 

I am, Sic, truly yours, 
J. M. TULLocu. 
Dennystown Forge, Dumbarton, 
December 16, 1885, 
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THE NOMINAL HORSE-POWER OF 
MARINE ENGINES. 
To THE Epitor oF ENGINEERING. 
Sir,—Having read in your issue of October 30 last the 
very interesting inaugural address delivered by Mr. Boyd 
as President of the North-East Coast Institution of 
Engineers and Shipbuilders, I note that he alludes in very 
forcible terms, to the present “‘ unhappy” condition of the 
question of the nominal horse-power of marine engines. 

Mr. Boyd says that the present condition of this matter 
can only be described as one of absolute chaos (see 
ENGINEERING, page 435), and he proceeds to urge the 
necessity of inquiry into the subject, in order to adopt 
some more sensible, scientific, and sound calculations for 
determining the nominal horse-power. 

I presume from Mr. Boyd’s remarks that what is de- 
ak is some simple formula or formule that shall give 
for various types of engines, working with different pres- 
sures of steam, a fairly close approximation of the nominal 
horse-power to a given proportion of indicated horse- 
power, and at the same time be of a fairly scientific 
character ; also a formula or formul that shall give the 
weight or value horse-power for determining the relative 
weights of engines, and thereby their value, as I take it 
for gen that the value depends on the weight. 

With this object in view, will you allow me to offer a 
few suggestions to indicate the simplest manner in which, 
in my opinion, the above problems may be satisfactorily 
solved ? 

The subject is rather a wide one to discuss fully within 
the limits of a single letter, but to my mind it can be 
readily redeemed from its present chaotic condition if it 
be only approached in the right direction, and no attempt 
be made to do that which is impossible, by which I mean, 
to attempt to frame one formula to do that which neces- 
sarily requires two formula—one to show the nominal 
horse-power as compared with the indicated horse-power 
—and one to show the weight or value horse-power, for 
it is self-evident that whereas the nominal horse-power 
must depend on the velocity of the piston, and as the 
_ may be doubled, thereby doubling the nominal 

orse-power of the engines, but adding little to the weight 
of the engines (only to the boilers), the value horse-power 
of the engines, if determined by the weight, may differ 
very materially from the nominal horse-power, when the 
nominal horse-power has to bear a fixed proportion to the 
indicated horse-power for engines of all types. 

This involves no more complication than has always 
existed ; for the relative value per nominal horse-power of 
beam engines, direct-action engines or oscillating engines, 
when of the same dimensions and working with the same 
pressure of steam, has always varied, the weight of each 
a of engine being different to the others, 

would here observe that the present ‘‘ unhappy” con- 
dition of the problem, as regards the relative proportion 
of nominal horse-power to indicated horse-power, is partly 
due tothe engine-builders allowing themselves to be deluded 
into giving in some cases six or seven times what is called 
a nominal horse-power for the indicated horse-power ; 
doubtless this has arisen through competition, for there 
is nothing particularly clever in so doing, and never has 
been in my opinion ; but to framea formula for the nominal 
horse-power suited to the engines that are made at the 
present time, it becomes of primary importance, in fact 
it is an absolute necessity for the proper solution of the 
problem, that engine-buildera should decide what fixed 
proportion the indicated horse-power shall bear to the 
nominal horse-power. Taking the average results in 
merchant steamers at the present time, I would suggest 
that the proportion shall be four times. 

The advantage gained by framing a formula that would 
give this result, would be keeping in touch with the pre- 
sent system which has so long prevailed, and to which our 
ideas are accustomed ; otherwise it would be simpler to 
deal directly with the indicated horse-power. If, how- 
ever, the proportion of indicated horse-power to nominal 
horse-power be authoritatively determined, the nominal 
horse-power required will be at once found by dividing 
the indicated horse-power required by that proportion. 

The problem then resolves into finding the proportions 
of the engines that will give the nominal horse-power re- 
quired for the various types of engines now made, work- 
ing with different pressures of steam. 

To accomplish this, and at the same time to keep in 
touch with what may be almost termed the past, it is de- 
sirable to remember that at a period when the ordinary 
condensing engine was nearly the only type made, the 
following was the formula for the nominal horse-power of 
this type of engine. 


DP? in inches x velocity in feet per min. 





6000 
= nominal horse-power of each cylinder, 


I consider the above formula is even now sufficiently 
approximate for the nominal horse-power of this type of 
engine, I therefore propose that it hall be adopted as the 
basis on which to determine the proportions for the 
nominal horse-power of engines of other types, workin 
with different pressures of steam, but I will treat first of 
the weight or value horse-power of engines of the ordinary 
condensing type. 

In the above formula no allowance is made for the 
length of stroke, but as this forms an important factor 
when the weight of the engine has to be determined, it is 
necessary to state, although I have no doubt it is well 
known to engine builders, that the weight of engines of 
the same type varies very approximately as the cube root 
of the length of stroke in feet, therefore the difference in 
the weight of engines of the same type with 5 ft. stroke, 
and 3 ft. stroke will be found thus: 2/5 + {/3= 


1.71+1.45=1.18, showing an increase of weight of 18 per 
eent, for the increased length of stroke; but inasmuch as 





with an increased length of stroke in engines of the same 
class, an increased velocity is generally given tu the 
pistons, and the area of the pistons correspondingly 
diminished, the weight in proportion to the nominal 
horse-power, as found by the above formula, will be about 
the same for both engines; for engines with 5 ft. stroke, 
350 ft. velocity, and 17.1 cireular inches in piston, would 
be of the same weight as engines of 3 ft. stroke, 300 ft. 
velocity, and 20 circular inches in piston ; and as the cost 
or value is, for the same class of work, best determined by 
the weight, the cost or value of either of the above engines 
would be the same as the other. 

The foregoing remarks apply equally to paddle or 
screw engines, but as with the existing difference (which 
is considerable) in the average proportions of paddle and 
screw engines, the weights per nominal horse-power must 
differ, and as no amount of calculation can by any pos- 
sibility bring them to an equality, it will be desirable to 
show how their relative weights and values per nominal 
horse-power may be ascertained. 

Taking the average proportions of paddle and screw 
engines of the ordinary condensing type to be as follows 
per nominal horse-power. 

Paddle engines: Area piston = 30 cir. in., length of 
stroke = diameter of cylinder, velocity of piston = 200 ft. 
per minute. 

Screw engines: Area of piston = 20 cir. in., length of 
stroke = .6 of diameter of cylinder, velocity of piston= 
300 ft. per minute. 

Then the average proportions of paddle engines of 100 
nominal horse-power will be found thus: 

Diameter of each cylinder = »/30x 50=38.8 in., length 
of stroke=diameter=3 ft. 3 in., cube root of length of 
stroke in feet=1.48. ; and the average proportions of screw 
engines of 100 nominal horse-power will be found thus : 

Diameter of each cylinder= ./20 x 50=31.7 in., length 
of stroke=.6 of diameter=1 ft. 7 in., cube root of length 
of stroke in feet=1.17. 

It will be observed from the above proportions that the 
average length of stroke of paddle engines is twice the 
length of stroke for screw engines ; and dividing the cube 
roots of the strokes, the quotient 1.26 shows the propor- 
tionate increase of weight and valuedue to the increased 
length of stroke of paddle engines ; but the areas of the 
cylinders of paddle engines are as 1.5 to 1. for screw 
engines, therefure the total increase of weight or value of 
paddle engines will be 1.5 1.26=1.89, or an increase of 
weight of 89 per cent. for paddle engines compared with 
screw engines of the same type. Of course this increase 
of weight occurs in the engines only; the weight of the 
boilers will be the same in both cases. 

The formula which I have always used for the weight 
horse-power of engines working with the same pressure of 
steam is the following : 


D? in inches x x/length of stroke in feet _ 


47 
weight horse-power for each cylinder. 


Working out the previous examples by this formula, 
the results will show the proportionate weight horse- 
power. 


Paddle engines 1500 x 1.48 


=47, and 47 x2 cylinders=94 
weight horse-power total. 


Screw engines ~~ 1.17 _ 25, and 25 x2 cylinders=50 


weight horse-power total. 


If the engines are of the same type, and weigh, say, 
.3 ton per weight horse-power, then the weights will be 


Paddle engines, 94 x .3=28.2 tons. Screw engines, 50x .3 
=15 tons. 


Taking the value of engine work at 607. per ton, the 
value of the engines will be compared thus: 


Paddle engines, 28.2 x 60=16927. Serew engines, 15 x 60= 
9000. 
Deduct screw engines= 900/. 


Difference= 792/, + 100nominal horse-power 
921, per nominal 
horse-power. 


or, say, 8/. per nominal horse-power will be the increased 
value of paddle engines compared with screw engines, 
showing that where the total value of a paddle engine 
would be 50/. per nominal horse-power, the total value of 
a screw engine of the same type would be 42/, per nominal 
horse-power. 

From the above considerations it may be fairly assumed 
that the average total value of a paddle engine per 
nominal horse-power is 20 per cent. above the average 
total value of a screw engine per nominal horse-power, for 
all types, when the same types are compared. This, I 
submit, tends very materially to simplify the question of 
the relative values of marine engines, but it also proves 
that the weight or value horse-power must be kept distinct 


| from the nominal horse-power. 


I consider that the above formula for weight horse- 
power will be found useful for determining the relative 
weights of engines working with various pressures of 
steam, by forming a table of multipliers for the various 
pressures, that will allow for the difference of weight 
found actually to exist in practice. 

Referring tothe formula for finding the nominal horse- 
power of ordinary condensing engines, and to the average 
proportions given of paddle and screw engines of that 
type, I now proceed to explain the method I adopt for 
determining the proportions for the nominal horse-power 
of compound engines working with various pressures of 
steam, that the relation between the indicated horse- 





power and the nominal horse-power may be more or less 





a constant quantity, and this quantity I have already 
suggested should be four times. 

ith higher pressures of steam it is essential to bear in 
mind that the increased efficiency due to the same, arises 
from two causes : 

1. The increase in the ratio of the volume of steam to 
1. of water, compared with the inverse ratio of the pres- 
sure of steam. 

2. The increase in the temperature of the steam. 

It is therefore evident that to correctly determine the 
areas of the high-pressure cylinders per nominal horse- 
power of compound or pa ieee engines working 
at different pressures of steam—in a manner which shall 
be fairly scientific—the area of the high-pressure cylinder 
per nominal horse-power should vary inversely in pro- 
portion to the pressure of the steam multiplied by the 
temperature of the steam. The area of the low-pressure 
cylinder to be uniform in all cases, to allow for the in- 
creased expansion of the steam, proper to the increased 
pressure and the increased temperature. If asmaller pro- 
portion of area of low-pressure piston be adopted, then 
to equalise the power given out by each cylinder, the 
capacity of the receiver has to be reduced, and the back 
pressure in the high-pressure cylinder will be increased, 
thereby reducing considerably the total power given out 
by the engines. 

The formule that I have adopted to give effect to the 
above views for calculating the nominal horse-power of 
the cylinders of compound engines are the following : 


High-pressure cylinder : 
PD SRR 
Dx 3 x ¥V 
nn =< 
17,600 BEL: fe 


D?xPxTx V 7 
91,520,000 ae. 
Low-pressure cylinder : 
D? x V_ 
17,600 
Where D = Diameter of cylinder in inches. 
P = Pressure of steam in boiler in pounds per 
square inch. 
T = Temperature of steam in boiler, 
V = Velocity of piston in feet per minute. 

N.H.P. = Nominal horse-power. 

These formule have been constructed from the formula 
and the proportions for ordinary condensing engines by 
reasoning as follows. 

An ordinary condensing engine working with 20 lb. 
steam has 20 circular inches of piston, with a velocity of 
piston of 300 ft. per minute to give one nominal horse- 
power. The temperature of the steam is 260 deg. 

A compound engine working with 65 1b. steam, the 
temperature of the steam is 312 deg., therefore dividing 
312 deg. by 260 deg. the ratio 1.2 is obtained. The ratio 
of pressure will be found by dividing 65 Ib. by 20 1b. steam 
== 3.25, therefore the multiple of the ratios of the pressure 
of steam and of the temperature will be 3.9 ; then dividing 
20 circular inches by 3.9 the area of the high-pressure 
cylinder is found to be 5.13 circular inches. The area of 
the low-pressure cylinder to be 20 circular engines. 

Now a compound engine with cylinders of these propor- 
tions, when steam is cut off at five-eighths of stroke 
according to average practice, will give about 2.75 indi- 
cated horse-power at a velocity of piston of 300 ft. per 
minute, whereas the indicated horse-power required is 4. 
To obtain the increased amount of indicated horse-power 
required, it is necessary to add, say, one-third to the 
areas of the pistons (which will then be 6.84 and 26.66 
circular inches), and to add, say, one-tenth to the velocity 
of piston (which will then be 330 ft. per minute) — then 
1.333 x 1.1 = 1.466 and 1.466 x 2.75 indicated horse- 
power = 4.03 indicated horse-power, or one nominal horse- 
power ; and as the multiple of the area and of the velocity 
shows an increase of 1.466 times over that in the formula 
for ordinary condensing engines, the divisor in that 
formula must also be multiplied by that amount—then 
6000 x 1.466 = 8800; moreover it must be noted that the 
combined area of the two cylinders of the above propor- 
tions, is required in a compound engine to give one nominal 
horse-power, hence to find the nominal horse-power of 
each cylinder in a compound engine in the same manner 
as for an ordinary condensing engine, the quantity 8800 
obtained as shown, must be multiplied by 2. and the pro- 
duct, 17,600, is the divisor required to find the nominal 
horse-power of each cylinder in compound engines that 
shall give an amount of indicated horse-power equal to 
four times the nominal horse-power. 

As the area of the high-pressure cylinder requires to be 
increased one-third to give the required amount of indi- 
cated horse-power, the area of the low-pressure cylinder 
also requires to be increased to the same extent—and the 
20 circular inches will become 26.66 circular inches, which 
is the proportion I consider should be uniformly given per 
nominal horse-power to the low-pressure cylinder, at a 
aw of piston of 330 ft. per minute, at all pressures of 
steam. 

In triple-expansion engines, when the area of the high- 
pressure cylinder is proportioned in the same manner as 
for compound engines, the proportion of power given out 
by the high-pressure cylinder may be taken at 2. as com- 
pared with 3. for the power given out by the high- pressure 
cylinder in compound engines (the difference being due to 
the incr back pressure in the cylinder); and the 
divisor for compound engines being 17,600, the divisor for 
triple, expansion engines will be found by the following 
inverse proportion : 

2 : 17,600 :: 3 : 26,400 
therefore 26,400 is the divisor required for the nominal 


N.H.P. 





horse-power of the high-pressure cylinder in triple-expan- 
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sion engines ; and the formula will then be for triple-ex- 
pansion engines : 
High-pressure cylinder: 
Peal ame: 
| ee acne cade r 
~ 20 *360xV 
we = N.H.P. 

For the nominal horse-power of the intermediate and 
low-pressure cylinders of triple-expansion engines, the 
ee will enable the formule for the 
same to be readily determined : 

If the proportion of 26.66 circular inches per nominal 
horse-power, at a velocity of piston of 330 ft. per minute, 
be adopted, as suggested above, for the proportion to be 
uniformly given to the low-pressure cylinder at all pres- 
sures of steam ; and if the proportions adopted for the in- 
termediate and low-pressure cylinders be as 1. and 4., then 
the respective areas of the cylinders will be found thus : 

1+4=5) 26.66 cir. in. 
5.33 ,, area of intermediate cylinder per 
4 nominal H.P. 





21:33 na low-pressure cylinder per 


nominal H.P. 


But as the papeties of power given out by each cir- 
cular inch in the low-pressure piston of triple-expansion 
engines, when proportioned as above, may be taken at 8. as 
compared with 9. for the power given out by each circular 
inch in the low-pressure piston of compound engines ; and 
the divisor for compound engines being 17,600, then the 
divisor for triple expansion will be found by the following 
inverse proportion : 
8 : 17,600 :: 9: 19,800 
therefore 19,800 will be the divisor required for the nominal 
horse-power of the low-pressure cylinder in triple-expan- 
sion engines ; and as each circular inch in the piston of 
the intermediate cylinder will give out, say, four times the 
nominal horse-power of a circular inch in the piston of 
the low-pressure cylinder, the formule will be for triple 
expansion engines ; 
Intermediate cylinder : 








4D?xV_~ D?xV_w» 
19,800 =N.H.P. or 4950 =N.H.P. 
Low-pressure cylinder : 


D?xV_wy 
19,800 NP. 

That the divisors for the above formule may be more 
readily retained in the memory, they might be made re- 
spectively for compound engines 17,500, for triple expansion 
engines 26,500, 5000, 20,000, and still give good approximate 
results ; but as different engine-buildersadopt different pro- 
portions in the cylinders of their engines, in working out 
the results obtained by the above formule, it is necessary 
that the total nominal horse-poweér shall be compared 
with the total indicated horse-power ; and at the same 
time the capacity of the receivers should be noted, for the 
proportion of power given out by each cylinder depends 
in a measure on this capacity. 

I trust that I have, in the foregoing remarks, made it 
sufficiently clear that it is possible to frame the necessary 
formule, that shall at the same time be simple and fairly 
scientific, for calculating the nominal horse-power of com- 
pound and other engines working with various pressures 
of steam, and which formule shall have the merit of being 
merely an elaboration of an existing formula. I, how- 
ever, wish to state in conclusion, that in submitting the 
above formule for the consideration of your readers, I 
have only endeavoured to indicate the manner in which 
those formule may be more or less correctly framed, there- 
fore the proportions I have given must be considered an 
open question, to be adopted by others only after they 
find them to be correct. 

I am, Sir, your obedient servant, 
Ws. Bury. 
5, New London-street, London, E.C., Dec. 7, 1885. 





FLYING MACHINES. 
To THE EDITOR oF ENGINEERING. 

Srr,—the letter of Mr. Walter F. Bell, in your last 
issue, deserves some notice. 

I consider that the construction of formule should be 
attempted when the whole of the facts are well under- 
stood, and not before. 

I think that if Mr. Bell will apply his formula to a 
model iron bridge, he will discover that (according to his 
formula) the Menai Tubular Bridge could not be con- 
structed ; or if he models an Atlantic liner, the real thing 
would not even float ; or if he works his formula in the 
reverse direction, from the Atlantic liner to the model, the 
plates of the latter would have no practical substance, they 
would be so thin. 

I am constructing a formula for myself, but I will on no 
account publish it until every observed fact is fully met 
and proved. We have fairly correct formule for ascertain- 
ing the pressure of air in motion on flat surfaces, roofs, &c. ; 
but these are useless in considering the problem of flight. 

What I may call the ‘‘mechanics of air” are very 
remarkable. Take two extremes: a motion of five miles 
an hour gives a pressure of two ounces per square foot, 
almostimperceptible ; put a cake of gun-cotton or dynamite 
against a castle gate, fire it, and what happens? Does 
the gentle air yield and the gate feel no effect? We know 
that the air is like a rock in that case and the gate yields. 
What formula will inform us as to this action of the air? 

We cannot get far wrong if we take our lessons from 
nature, and those lessons are all in favour of mechanical 
flight being accomplished. 

Now nature teaches us that we must have high speed 





somewhere. If we want to travel slowly we must have a 
very rapid vibration of wing or revolution of screw pro- 
wr an The common house-fly, the striped garden-fly, the 

etle tribe, and the humming birds, are among the hardest 
worked flying beings. They require great power and rapid 
strokes of wing to enable them to poise themselves in space 
with little or no forward motion. They cannot soar. 

A screw propeller revolving in a fixed position at sixty 
miles an hour will sustain a much less weight than the 
same amount of surface in the form of aéroplanes, 
travelling in a straight line at the same speed and at the 
same effective angle. 

Passing on to larger flying beings, we find the pigeon 
and the rook possessed of much less power in proportion 
to weight, yet their flight is much more rapid than that of 
insects. 

Passing on again to the albatross, the power is almost 
nil, Since my last lecture on this bird I have had all my 
statements confirmed by travellers, An albatross was 
caught on the deck of a ship, and it was helpless until it 
was lifted over the stern, when it at once sailed on the 
wave breezes, without any exertion, and without flapping 
its wings at all. 

Passing on from these to the heavy soaring birds we find 
that no power is exerted by the birds to sustain them in 
the air. In confirmation of this fact we have only to 
read the evidence of the most careful observers ; Darwin, 
Weirham, Lancaster, and many others. 

Darwin writes: ‘‘ When the condors are wheeling in a 
flock round and round any spot, their flight is beautiful. 
Except when rising from the ground, I do not recollect 
ever ates seen one of these birds flap its wings. Near 
Lima I watched several for nearly half an hour, without 
once taking off my eyes; they moved in large curves, 
sweeping in circles, descending and ascending without 
giving a single flap. As they glided close over my head I 
intently watched from an oblique position the outlines of 
the separate and great terminal feathers of each wing, and 
these separate feathers, if there had been the least vibra- 
tory movement, would have appeared as if blended to- 

ether, but they were seen distinct against the blue sky. 

he head and neck were moved frequently and apparently 
with force, and the extended wings seemed to form the 
fulcrum on which the movements of the neck, body, and 
tail acted. If the bird wished to descend, the wings were 
for a moment collapsed, and when again expanded with 
an altered inclination the momentum gained by the rapid 
descent seemed to urge the bird upward with the even 
and steady movement of a paper kite. In the case of any 
bird soaring, its motion must be sufficiently rapid so that 
the action of the inclined surface of its body on the 
atmosphere may counterbalance its gravity. The force to 
keep up the momentum of a body moving in a horizontal 
lane in the air (in which there is so litte friction) cannot 
great, and this force is all that is wanted. The move- 
ment of the neck and body of the condor, we must suppose, 
is sufficient for this. However this may be, it is truly 
wonderful and beautiful to see so great a bird hour after 
hour, without any apparent exertion, wheeling and gliding 
over mountain and river.” 

I could add much more to the above, but I must respect 
your space. I think, however, that I am justified in 
drawing different conclusions from nature to those ex- 
pressed by Mr. Bell. 

What Faas written proves that the model flying ma- 
chine of a few ounces weight is under great disadvantage, 
and requires great proportionate power. That a well- 
made machine weighing two or three tons, and travelling 
at 200 miles an hour, will require suitable power to pro- 
duce the initial motion, but afterwards a comparatively 
small power to sustain its speed. 

I differ from Mr. Bell also as to the reason why large 
machines have not been constructed. I gave my reason 
on page 181 of the Mechanics’ Magazine for March 24, 
1865, and that is still my reason, viz., the great expense. 
My model of 1875, weighing 2cwt., cost many hundreds 
of ;ounds, and I would not start on the practical solution 
of the problem again without the use of a private park 
and a capital of 10,000/. 

The imitation of the flight of the albatross by man may 
be effected with a comparatively trifling expense, but 
would require considerable leisure and patient experiment- 
ing in a Boyton dress over the waves and with fixed 
aéroplanes. 

Apologising for the length of this letter, 

I remain, yours truly, 
: Tuomas Moy. 

8, Quality-court, December 15, 1885. 








NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The foreign shipments of 
coal from Carditf in November, amounted to 612,922 
tons, while the shipments coastwise were 89,756 tons, 
making an aggregate of 702,678 tons, The shipments of 
coal foreign from Newport in November, were 120,159 
tons, while the shipments coastwise were 96,022 tons, 
making an aggregate of 216,181 tons. The shipments of 
coal foreign from Swansea in November, were 70,363 
tons, while the shipments coastwise were 52,559 tons, 
making an aggregate of 122,922tons. The shipments of 
coal, foreign from Llanelly in November, were 7553 tons, 
while the shipments coastwise were 6146 tons, making an 
aggregate of 13,699 tons. The whole shipments of coal 
foreign from the four ports in November amounted to 
810,997 tons, while the shipments coastwise were 244,483 
tons, making an aggregate of 1,055,480 tons. Coke was 
shipped from Cardiff in November to the extent of 7408 
tons, and patent fuel to the extent 13,061 tons; the corre- 
sponding shipments from Newport were 175 tons and 6117 
tons respectively ; and from Swansea, 215 tons and 11,305 
tons respectively. Iron and steel were shipped from 
Cardiff in November to the extent of 11,432 tons; and 





from Newport to the extent of 7150 tons. The aggregate 
shipments of coal from the four ports in the first eleven 
monthsof this year amounted to 10,846,438 tons; of iron and 
steel, to 175,196 tons; of coke, to 53,164 tons; and of patent 
fuel, to 461,056 tons. In the 10,846,438 tons representing 
the coal shipments of the four ports in the first eleven 
months of this year, Cardiff figured for 7,572,008 tons ; 
Newport for 2,646,365 tons ; Swansea for 1,401,243 tons; 
and Ehaaeliy for 226,822 tons. 


The Sea Forts at Portsmouth.—The results of the firing 
of a 43-ton breechloading gun in the Norse Sand Fort, one 
of the sea defences of Spithead, has been so satisfactory 
that similar weapons have been ordered to be placed in 
the three other forts. The gun tried at the Norse Sand 
Fort is on the lower gun gallery. It is a 12-in. breech- 
loader of the great length of 27 ft., so that when it is run 
back to the complete extent allowable, its muzzle still 
reaches out 5 ft. from the embrasure. It has an explosive 
charge of 295 lb. of brown powder and throws a Palliser 
projectile of 740 lb. 


Drainage at Dorchester.—On Tuesday the Dorchester 
Town Council decided to adopt a scheme for the drainage 
of the borough, involving an outlay of 15,0007. 


Engineer Students.—The Lords of the Admiralty have 
decided to reduce the leave of the most backward of the 
engineer students at Portsmouth and Plymouth by three, 
four, or five days, according to the merits of each case, 
at the forthcoming and future Christmas holidays, and to 
grant an increase of from three to five days in the cases 
of those students who acquitted themselves creditably at 
the Midsummer examinations. 


Cardif.—The steam coal trade has not experienced 
much change, and no material improvement is antici- 
pated for some little time. Some contracts are coming 
into the market for supplies over next year. Among these 
contracts may be mentioned one for the Austro-Hungarian 
Lloyd’s, which has_ been secured by the Powell-Duffryn 
Company and the Cambrian Navigation Company. Small 
steam coal trade has been in prgtty good demand, and the 
house coal has been fairly active. Patent fuel has not 
been quite so brisk. The iron ore trade has not shown 
much change. Last week’s clearances comprised 133,113 
tons of coal, 2646 tons of patent fuel, 2477 tons of iron, 
and 575 tons of coke. From Bilbao there arrived 10,148 
tons of iron ore, and 2344 tons came to hand from other 
sources. 


The Electric Light at Taunton.—Taunton was lit by the 
electric light on Saturday. Five arc lights were erected 
around the Parade, and twelve tradesmen in the principal 
streets had the light in front of their shops. The current 
for all the lamps was generated by a 9 horse-power steam 
engine, situated under one of the arcades of the market 
house. The light has been introduced into the town by 
Mr. Massingham, of Bath and Taunton. 


Milford Haven.—It is stated that the whole of the 
capital estimated by Mr. Rendel to be required for 
the completion of Milford Docks (viz., 118,000/.) has 
now been subscribed. This being the case, the works are 
expected to be commenced without delay. 


Newport.—The steam coal trade has remained without 
improvement. The iron ore trade has also continued 
dull. In the manufactured iron trade there has been but 
little change. t week’s clearances of iron amounted 
to 4310 tons, comprising 160 tons to Rio de Janeiro ; 1000 
tons to Buenos Ayres ; 2450 tons to Calcutta, and 700 tons 
to Ahus. Last week’s coal clearances amounted to 62,317 
tons. From Bilbao there arrived 4500 tons of iron ore, 
and 1565 tons came to hand from other sources. 


The Electric Light and the ‘* Inflexible.”—A scheme pre- 
pared by the dockyard authorities at Portsmouth for the 
—— lighting of the Inflexible has been partially re- 
jected. 


Swansea.—The tone of the tin-plate trade has been 
somewhat unsatisfactory. Last week’s coal shipments 
amounted to 23,352 tons, while patent fuel was also shipped 
to the extent of 1194 tons, 








Tue Bupcet or New York.—The provisional budget for 
New York for 1886 amounts to 36,054,325 dols., or 
2,575,919 dols more than was required to be raised by tax 
last year. The increase in the estimate over 1885 is 
caused chiefly by Acts providing for the Harlem River 
Bridge and the Aqueduct Commission. 





Rancoon Tramways.—From the latest returns to hand 
we learn that the total number of passengers carried on 
this line since the opening in March, 1884, was 3,622,936. 
Only one accident has occurred, and that was of such a 
trivial nature that no compensation was claimed. Three 
cars are usually attached to each engine, conveying some 
200 persons. he average coke consumption is less than 
9 lb. per mile. 


Stream Tramways.—It is satisfactory to learn that 
during the twelve months the North London Tramway 
Company’s line to Tottenham has been opened for traffic, 
there has not been a single accident on the road, although 
a large number of carts drawn by two or four horses are 
continually passing along to and from Covent Garden 
Market and Enfield, the drivers frequently being asleep. 
In fact, the horses gradually get so accustomed to the 
engines that they move off the line as soon as they hear 
the bell ring. The average consumption of coke is 9 Ib. 
per mile. The line has been extended from Seven Sisters- 
road, and the engines have given such satisfactory results 
that ten new ones are to be ordered, making twenty-five in 
all. This line, when worked by horses, was, we believe, 
always conducted at alossduring the winter, but since steam 
has been introduced a profit has been realised. 
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Compitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; elas Gams ono camila the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

— of —— may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of — postage, addressed toH. READER Lac, Esq. 

The date of the advertisement of thé acceptance of a complete spe- 

ion is, in each after the abstract, unless the 
‘atent has sealed, when the date of sealing ia given. 

— may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


case, given 


SHIPS, BOATS, &c. 


12,676. W. P. Hollick and E. Wimshurst, London. 
Steering Apparatus. (6d. 5 Figs.) September 22, 
1884.—The tiller chain drums are dispensed with, the chains being 
directly acted upon by means of rams or plungers. Steam is ad- 
mitted to, and exhausted from, the ram cylinders by means of 
rotary valves worked by pawls which take into ratchet wheels 
keyed on the spindle to which the steering wheel is attached, and 
on which the rotary valves are loosely mounted. The tiller chains 
are attached at one end tothe cylinders, and after passing one or 
more times round the cylinders and rams from end to end, are 
secured to the tiller. (Sealed October 16, 1885). 


13,449. G. S. Dodman, Liverpool. Ventilating Ship 
Holds. (6d. 8 Fiys.) October 11, 1884.—In the hold below 
the cargo are laid perforated tubes made in sections to telescope, 
These tubes communicate with the upcast and downcast shafts 
which are fitted with valves and partly perforated, A suction fan 
and wind propeller are provided in the upcast shaft. (Sealed 
October 2, 1885). 


13,520. G. Hughes, Wolverhampton. Stanchions 
for Spar Decks on Ships. (6d. 9 Figs.) October 18, 1884.— 
The stanchions are formed of metal tubes, and are provided at the 
“a a broad flange for fastening them, (Sealed October 2, 
885). 


14,001. C. A. Lidstone, Calcutta, System of Side 
hts for Shipe. (8d. 9 Figs.] October 22, 1884.—A second 
light called the course indicator is placed 15 ft. abaft of, and 
parallei to, each present side light to be cut off in such a way as 
to show three points red and four white to port and similarly 
three ona green and four white to starboard. Under this system 
of lights the course of a strange vessel might be much more 
exactly determined than is at present possible. (Sealed November 


17, 1385). 


14,146. L. A. Groth, London. Regulating the Speed 
of Marine es. (6d. 8 Figs.) October 25, 1884.—The 
action of this governor is based upon the cataract principle 
according to which a closed vessel containing liquid is con- 
nected by a tube to a pump by which the liquid is pressed up into 
® reservoir, while another tube conveys it back from the reservoir 
tothe pump. The level of the liquid in the reservoir will remain 
constant so long as the strokes of the pump are uniform, but if 
the speed is increased the water will rise and compress the air. In 
Fig. 1 the reservoir A is connected to the steam pipe E, and is in- 
closed in the vessel D, the reservoir being open and provided 
with a piston m and rod h. Steam passes into both vessels. The 
connecting rod / is attached to the throttle valve F, so that, when 





the piston ascends, the valve is closed. Water from the pump cir- 
culates through the apparatus, the flow being controlled by the 
cock c, which, when screwed up, causes the water in the reservoir 
A, and consequently the piston m, to rise and slacken or stop the 
engine. The isochronism of the apparatus is regulated by means 
of the valve shown in Fig. 2, which is arranged on the supply pipe 
a and the return pipe 6, as indicated by corr ding letters in 
Fig. 1. The valve is balanced by a spring whose tension may be 
regulated by a spindle. If a sudden increase of speed occurs the 
increased pressure actuates this valve, not allowing the liquid to 
return without moving the regulator. Theaction of the apparatus 
is independent of the rolling of the ship or the vibration of the 
engine. (Sealed November 17, 1885). 


14,520. C, Burnett, Hartlepool. Governing the Speed 
of Compound Marine Engines. (6d. 5 Figs.) Novem- 
ber 3, 1884.— Direct communication between the exhaust of the 
high-pressure cylinder and the condensers is established auto- 
matically by means of suitable governing apparatus, such asa 
float or piston actuated according to the depth of immersion of 
the propeller. The engine thus temporarily becomes a one cy- 
linder condensing engine ; the power being thus greatly reduced, 
racing is at once checked. The admission of steam to the high- 





flows from the generator through the brush q, ring 0, plate p, 
conductor v3, ring v, and brush w, through the armature coils 
of the motor k, thence through the brush y tothe ring v', and 
through the conductor v4, plate p!, and brush ¢ to the field 
magnet coils of the motor k, and ton to the generator by the 
return wire 82. The shaft b is thus caused to rotate in the direc- 
tion of the arrow on the wheel j. When the rotation of the steer- 


























ing wheel j is arrested, the continued movement of the motor k 

and shaft 6 will break the contact, and the motor will stop. By 

turning the wheel j with greater or less velocity, pieces of cloth 

are arranged between the plates p p! in-such a manner that by 

more or less compressing them, the resistance in the circuit can 

thus be varied, and the strength of the current and the power re- 
uired to move the rudder can thus be regulated at will. (Sealed 
ictober 27, 1885). 


14,686. J. R. Wigham, Dublin. Oil Lamps for 
Lighthouses. (6d. 3 Figs.| November 6, 1884.—Concentric 
ring oil burners are used, a forced current of air at a moderate 

ressure being supplied to the burners by mechanical means. 

he desired colour is imparted to the flame by means of strontium 
which is caused to mix with the air supply. (Sealed November 17, 
1885). 

14,780. E. Kent, London. Armour Belt with Tor- 
pedo Guard for Ships of War. (6d. 7 Figs.) November 
10, 1884.—This invention relates to the protection of vessels of war 
from the projectiles of an enemy, A belt of armour composed of 
fibrous material is used with or without metal plates attached to the 
vessel. A series of doors are combined with a projecting belt of 
light armour forming part of a vessel. These doors or screens may 
be raised from the water or lowered into it for the purpose of re- 
ceiving the impact of torpedoes. (Sealed November 10, 1885). 


15,798. J. Donaldson, London. Agperatas for 
Raising and Lowering ts. (8d. 5 Figs.) December 
1, 1884.—Beams or davits are carried by arms, and are simul- 
taneously turned on a pivot by rack and pinion gearing. Cham- 
bers arc provided to receive the davits when their ends are 
lowered by chains provided for that purpose. These chains pass 
over guide pulleys following the direction of the arms, and are 
worked from a barrel or drum. (Sealed December 1, 1885). 


15,896. C. G. Rivers, Clevedon, Somersets. Pro- 
pulsion of Ships. (6d. % Figs.) December 3, 1884.—The 
screw propellers are arranged on both sides of the ship, and the 
ship is so formed as to provide a clear run of water to the pro- 
pellers, to enable them to work advantageously. Racing due to 
the propeller abandoning the water is thus prevented. (Sealed 
November 20, 1885). 


15,959. G. F. Askew, London. Reducing Skin Fric- 
tion of Ships. (6d. 9 Fivs.) December 4, 1884.—Soap and 
water, air, or other fluid is discharged towards the stern of the 
vessel through narrow openings formed in tubes arranged verti- 
cally along the side of the vessel. (Sealed December 8, 1885). 


15,974, W.Simonsand A. Brown, Renfrew. Com- 
bined Gunboat and Dredger. (6d. 2 Figs.) December 
4, 1884.—A gunboat fitted with dredging apparatus could cut 
through a shoal, bar, or other obstacle to get near an enemy’s 
position, and could repel attacks while removing an obstruction to 
permit the passage of other vessels. (Sealed November 24, 1885). 


16,122. G. F. Askew, London. Screw Propellers. 
(6d. 5 Figs.) December 8, 1884.—The object is to reduce the 
skin friction of the propeller in its passage through the water. A 
thin sheet of liquid or air moving across the face of the propeller 
blades is interposed between the propeller blade and the body of 





ressure cylinder may also be regulated by a valve which is actuated 
y agovernor. (Sealed November 6, 1885). 


14,623. R. R, Symon, London. Apparatus for 
8S Ships. (6d. 4 #178.) November 5, 1884.—This in- 
vention relates to the steering of ships by electricity, and com- 
prises the employment of an electric motor connected with the 
generator through the medium of a current-changing device in 
such a manner that an electric current can be caused to flow in 
one or the other direction through the field magnets, or through 
the armature coil of the motor to rotate the same, as required. h 
isa large steering wheel for steering without the aid of elec- 
tricity ; its shaft b is hollow, and receives the shaft i upon which 
a small steering wheel j is fixed. The armature shaft k! of the 
electric motor may at will be geared with the shaft b. The switch 
consists of a metal cylinder provided with two insulated metal 
ringso o!, The ring 0 is connected by a brush q with one pole of an 
electric generator at 7, and the other ring o' is connected by the 
brush s with one end of the field magnet coils of the motor k, the 
other end of these coils being connected with the other pole of 
the generator. By turning the wheelj in the direction of the 
arrow, contact is established in such a manner that a current 








the surr ding water. (Sealed November 24, 1885). 


16,161. S. Firth, Aberystwith, Cardigan. Ships and 
Boats. {6d. 5 Figs.) December 9, 1884.—The object is to 
obtain greater speed and stability in proportion to the displace- 
ment, The ship isformed of three or more hulls attached side by 
side, the centre hull being longer and having a deeper immersion 
than the others. (Sealed November 27, 1885). 


16,253. H. H. Lake, London. (S. Secor and J. A. Secor- 
Brooklyn, New York, U.S.A.) Propulsion of Vessels, (6d. 
2 Figs.) December 10, 1884.—This invention relates to an engine 
for propelling vessels which is worked by gas or a liquid hydro- 
carbon, which is, along with compressed air, sent into a combus- 
tion chamber, the mixture being ignited by an electric spark. 
(Sealed November 27, 1885). 


16,354. A. Todd, Rochester. To Cables, (6d. 
4 Figs.) December 12, 1884.—The object is to enable the connec- 
tion of towing cables and tug boats to be safely and simply per- 
formed. The towing rope is brought on board by a warping cap- 
— a drawn directly over the towing hook. (Sealed ember 
i, . 





2043. J. I. Thornycroft, London. Steering Agee 
ratus. (6d. 4 Figs.) February 14, 1885.—The object is to 
enable vessels to be readily steered when going either ahead or 
astern. The dead wood at the propeller end is more or less cut 
away, the remaining portion b being hollowed out to receive the 









































Fig. 2. 


propeller. The rudders d d! are arranged on each side of the pro- 
peller. The rudder head is provided with a toothed sector g g' in 
gear with a worm h A! operated from the steering shaft / by means 
of bevel gear k, which is arranged to be thrown in and out of gear 
by moving the shaft / lengthwise. The rudders are curved so as 
to deflect floating bodies. (Sealed November 13, 1885). 


4784. J. Belduke, San Francisco, U.S.A. Screw 
Propellers. (6d. 10 Figs.) April 18, 1885.—The screw pro- 

llers which consist of radial blades, are fixed to a hollow cy- 
indrical hub that is secured to the propeller shaft in such a 
manner that they are brought out into a steady body of water 
outside of the converging water immediately around the shaft. 
(Sealed November 22, 1885). 


7121. D. Melville and J. F. Whitney, Liverpool, 
Paints for Submerged Structures, [id.) June 11, 1885. 
—For painting ships’ bottoms and other submerged structures an 
anti-corrosion coat is first used, and over that is applied an anti- 
fouling coat containing ground cinnabar. (Sealed November 3, 
1835). 


7515. J. erley, Flint,and B. Parr, Manchester. 
Taking and Registering Soundings. [6d. 5 Figs.j 
June 22, 1885.—The object is to indicate whether there ia a suffi- 
cient depth of water under a vessel to allow her to proceed with 
safety. A hanging rod is jointed to the keel of the vessel and con- 
nected with an indicator in such a manner that, as soon as the 
free end of the rod touches land, and is slightly raised, the indi- 
cator is actuated. (Sealed October 20, 1885). 


9705. H. H. Lake, London. (G. Bianchi, Genes, Italy). 

4 {6d. 8 Figs.) August 14, 1885.—Two sails are 
atfached toa single mast and can be set without sending men aloft, 
a performance which cannot be carried out when the ship is over- 
taken by a gust of wind. Upon the mast A are placed two tings 
a@ provided with sockets in which are fixed the extremities of the 
rod b along which slide the rings of the sails, The gaffs h are 
connected to a ring d carried on a parralc, which may be caused 
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to slide upon the mast A by means of tackle actuated from the 
block. By actuating the parral c, the gaffs may be moved with 
the greatest safety and promptness. A boom is used which is 
capable of moving horizontally and vertically, and may serve as the 
jib of a crane for loading and unloading the vessel. A great sur- 
face of sail may, by this arrangement, obtained, and stability 
may in bad weather be given to the ship by prevening pitching 
and rolling motions. (Sealed November 20, 1885). 


TORPEDOES AND SUBMARINE BOATS. 
16,275. W. Welch, Portsmouth. Torpedo Ejectin 
Tubes. [4d.! December 11, 1884.—Ejecting tubes are provid 
for discharging to oes and other missiles by electricity or 
otherwise. (Sealed December 1, 1885). 
Lon: Sub- 


16,915. A. Campbell and J. Ash, don. 
Boats. (6d. 3 R., December 24, 1884.—The 
buoyancy of the boats is incre or decreased by employing dis- 
placement chambers which may be forced outwards or drawn in- 


wards by manual, mechanical, hydraulic, or other appliances. 
(Sealed Octoder 13, 1885). 
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6983. W. Welch, Southsea, Hants. Submarine 
Vessels and Torpedoes. (4d. 3 Figs.) June 9, 1885.—The 
torpedoes or vesels are made in several sections united together 
by a tube containing the ——_ shaft which is provided with a 
screw propeller ateach end. (Sealed November 6, 1885). 


CABLE RAILWAYS. 


9314. 0. D, Orvis and N. B. Adams, New York. 
Cable Tramways. (6d. 7 Figs.) August 4, 1885.—The cars 
are “Soy by an endless cable moving in a tunnel between the 
track rails and communicating with the surface by a narrow 
channel in which moves the piece G' which forms the connection 
b between the car and the grip mechanism Gin the tunnel. H are 
the pulleys for supporting the cable in its travel; these pulleys 
are journalled in truck I which are connected by wire ropes 
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forming an endless chain. When the cable is stopped these 
pulleys H may be moved along to bring them all in succession to 
points where they may be lubricated or repaired. Manholes and 
covers tn the streets are thus almost entirely dispensed with. 
Stringers K and cross-ties L are re, the ends of the latter 
being supported upon brackets g. The wooden.struts C and tie-rods 
D are arranged as shown; ¢ are oil chambers in the hubs of the 
pulleys H which are thus made self-oiling. (Sealed December 4, 
1885). 

10,948. H. H. Lake, London. (A. Bonzano, U.S.A.) 
Conduits for Cable Railways, [6d. 4 Figs.) September 
15, 1885.—The object of this invention is to prevent the slot be- 
coming contracted by providing suitable means by which the angle- 
irons forming the slot are secured to the vertical bracers from the 
transverse beams, or to the rails, and also in providing supporting 
braces in the form of angle-irons. (Accepted October 16, 1885). 


ELEVATED RAILWAY. 


15,573. H. J. Allison, London. (4. Milinaire and C. 
Milinaire, Paris.) Eleva Railway. (8d. 17 Figs.) 
November 26, 1884.—This invention relates to a system of me- 
tallic platform with two or more stories which permit the lines 
to be arranged one above the other so as to —_ a minimum of 
space. All chance of collision of trains travelling in opposite 
directions is obviated. The trains are moved from one set of 
rails to the other by lifting platforms. (Accepted October 9, 1885). 


TRAMWAYS. 


14,710. J. C. Merryweather and C. J. W. Jakeman, 
London. Tramway Locomotives. [6d. 3 Figs.) No- 
vember 7, 1884.—The condenser A isplaced on the roof of the cab 
and consists of numerous thin tubes. D D are openings for the 
adimission of air to the condenser from below. The uncondensed 
steam is taken into a chamber F submerged ina water tank G, and 
the water is returned from the bottom of this chamber direct to 
the boiler. When any uncondensed vapour accumulates in this 
chamber it is let out into a water tank by the valve H loaded toa 
nominal pressure. The vapour given off from the tank, when 





heated, is conducted into the smokebox, and is thoroughly ab- 
sorbed by mixing with the hot gases from the tubes by a series of 
combining cones J so that the emission of visible exhaust steam is 
entirely prevented. A govenor K acts first on an equilibrium 
throttle M, and should the speed not then be sufficiently reduced 
the valve continues to travel, imparting motion to a valve O which 
admits steam to the cylinder P, actuating the brake blocks Q and 
applying the brakes until the speed is sufficiently reduced. The 
steam brake may also be operated by the pedal R. (Accepted 
October 13, 1885). 


16,121. J. Smith, Siddal, Yorks. Flanged Tram- 
car Wheels. [6d. 3 Figs.] December 8, 1884.—Around the 
boss of the wheel a pad of india-rubber is placed ; around this 
is fixed a cast steel ring having radial arms to which the flange is 
fixed. When the wheel thus runs on the surface of the road the 
flange recedes. (Accepted October 27, 1885). 


88. P. A. Bourke, Plymouth. Loose Points for 
Tramways. (6d. 4 Figs.] January 2, 1885.—The bed of iron 
is made of an { form in transverse vertical section, with out- 
wardly extending flanges at the bottom so as to insure its resting 
firmly on the sleepers. In plan it is of VY shape, one side of the 
V being narrow on its top edge, and forms a guard, while the 
other is broad enough for the car to roll upon. (Accepted October 
23, 1885). 


RAILWAY PERMANENT WAY. 


15,396. P. Kirk, Workington, Cumberland. Com- 
bined Chairs and Sleepers. [fd. 9 Figs.] November 22, 
1884.—The chairs are provided with tongues or tenons which are 
passed into slots or holes punched in the steel or iron sleepers, 
and are welded, rivetted, or clenched, so as to firmly unite the 
chairs and sleepers together. (Accepted October 6, 1885). 


15,854. J. Kerr, London. Fastenings for Rails. [6d. 
4 Figs.) December 2, 1884.—The rail is directly fastened down to 
the face of the sleeper with two clips placed on the inside and out- 
side of the rail, and rivetted to the sleeper. One of the clips is re- 
cessed to allow of a wedge being driven in between it and the rail, 
When driven in, the point of the wedge is bent outwards over the 





clip, thus preventing the fastening from working loose. (Accepted 
October 9, 1885). 


16,051._S. Marsden, Altrincham, Cheshire, and E. 
Mullin, Halifax, Yorks. Railway Chairs. (6d. 2 Figs.) 
December 6, 1884.—The jaw against which the key abuts is formed 
with a vertical groove and therein a metal key is inserted and 
driven down so as to’ become partly embedded in the wooden key. 
(Sealed December 4, 1885). 


16,245. W. L. Howie, Eccles, Lancs. Preventin: 
the Accumulation of Snow in Railway Cuttings. [6d. 
1 Fig.) December 10, 1884.—Screens are arranged along the 
cutting to direct the wind carrying the drift snow across the 
rails and up the opposite embankment beyond which the snow- 
Grift may form. (Sealed December 4, 1885). 


16,387. J. Poyser, Mansfield. Rail Fastenings. 
(8d. 30 Figs.] December 13, 1884.—Two jaws are arranged some 
little distance apart on the chair on one side of the rail, the inner 
side of each being recessed vertically about midway. A key is 
inserted between the two jaws and another key is driven down 
the recesses behind the wooden key. (Sealed December 8, 1885). 


16,491. A. Reinhard, London. (G. Kecker, Metz, Ger- 
many). Locking Apparatus for Railway Points. (6d. 
18 Figs.) December 15, 1884.—This invention relates to apparatus 
for locking railway points in which a guard rail is caused by the 
motion of the pointsman’s lever to rise avove the level of the rails, 
while a sliding locking bolt is withdrawn from the crossbar con- 
necting the two points before these can be shifted by the com- 
bined motion of the pointsman’s lever. These movements are 
effected by sliding cam surfaces s and d and levers G G! that 
are connected to the guard rail and locking bolts and to the 
points. On the commencement of the motion of ed in the di- 
rection of the arrow, the armse g of the lever F are acted upon by 


















the inclined surfaces d' d2 d3 d4so as to move the point A toh’. 
On the completion of this motion the lever will remain at rest 
while G G' effects the shifting of the points by means of the cam 
surface s acting on the rod w. When d3 arrives opposite the 
arm e, the shifting of the points is completed, so that by further 
motion of the bar the inclines will cause F to move back from 
kh‘ toh. The lever F of the guide rail is thus first raised above the 
rails and then lowered again, thereby withdrawing the bolt from 
one hole of the rod w, so that itcan shift over with the points ; by 
the last described motion the guard rail will perform the same 
double movement, thereby causing the bolt r to enter another 
hole in the rod w. (Accepted October 20, 1885). 


11. J. Riley, Glasgow. Sleepers and Chairs. (6d. 
10 Figs.) January 1, 1885,—The sleepers which are of the trans- 
verse ‘ inverted trough” kind have the chairs formed upon them 
by rolling and pressing processes. A flat plate of suitable dimen- 
sions is first rolled and two deep corrugations are made across the 








plate where the chair is to be formed. The plate is afterwards 
subjected to end pressure, whilst suitable dies are applied on 
opposite sides of the plate at the corrugations so as to fold the 
corrugated parts so as to form the chair jaws. The sides of the 
plate are then bent downwards by stamping or pressing to impart 
the desired form to the sleeper. 


213. W. Thompson, London. Securing Flanged 
Rails to Metallic Sleepers. (6d. 5 Figs.) January 6, 1885.— 
The sleeper has two undercut jaws each placed at a slight angle in 
the same direction to the flanges of the rail placed between them, 
sufficient room being left between the edges of the flange and 
each jaw for the insertion of a key having on its outer edge a 
taper and bevel corresponding to the incline and undercut face of 
the jaw. (Accepted October 30, 1885). 


ROLLING STOCK. 


11,470, J. Kitto, Llandiloes, Montgom ., A: Paul, 
Devil’s Bridge, Cardigans., and ,3 R. Mancarrow, 
Llanidloes, Montgomerys. Wagons. [8d. 11 Figs.) 
August 20, 1884 —The wagon is drawn by a hauling rope connected 
to the centre of a bow which passes across the front of the wagon 
and along its two sides, and which is at its two ends connected 
to the wagon near its rear end, preferably to the axle of the hind 
wheel. The ways at the discharge ends are so formed that on 
the wagon arriving at this end it turns over, empties and rights 
itself without any attendant. (Sealed October 20, 1885). 


16,418. A. M. Pym, Filey, Yorks. Lighting Rail- 
way Carriages. (6d. 5 Figs.) December 13, 1884.—A collar 
of plated metal or other material in the shape of a truncated. cone, 
of an adequate depth, and made bright inside, is fastened to the 
top of the carriages so as to reflect light to every part of the car- 
riage. (Accepted October 30, 1885). 


16,466, J. Banting, Glasgow. Coupling for Rail- 
way Vehicles, (8d. 12 Figs.) December 15, 1884.—The 
outer link @ of the coupling chain is provided with guides b, so 
that upon two vehicles approaching each other, the link a is 
guided over the point ¢ of the opposite coupling hook d: The 
coupling chain pivots freely in the slotted hole g of the coupling 
hook d. The link @ may be rigidly supported in a horizontal 
position by means of the projection ion the linke. The link e, 
when in this coupling condition, is supported by the pin k which 
rests upon the latch 7. When, in coupling, the outer link a strikes 
against the fork q or projections ¢, the coupling chain is pushed 
back and the pin & is thereby disengaged from the latch /, and 





thus the link a falls intothe hook d. For uncoupling, the hook d 
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is simply turned over until it falls over the point ¢ by its own 
weight. (Accepted October 6, 1885). 


16,484. J. Somerset, Manchester. Clearing awa 
Snow Lying upon a Railway and Warming Rail- 
way Ci es. (6d. 5 Figs.) mber 15, 1884,—A jet of 
heated air passing from a coil is directed against the snow at the 
front end of the engine. The coil for heating the air is passed 
through the boiler and firebox of the engine, and is connected by 
pipes to the carriages for the purpose of heating the latter. (Ac- 
cepted October 9, 1885). 


RAILWAY BRAKE, 


16,599. E. J.C. Welch, London. Railway Brakes. 
(ls. 28 Figs.) December 17, 1884.—This invention relates to 
pneumatic brakes in which the brake blocks are operated by the 
descent of a weight which is sustained by fluid pressure until the 
brakes are to be — Apparatus for ig ra the wear 
of the brake blocks is provided, in order that the brake may 
not be rendered inoperative by further wear. In Fig. 4, A is the 
brake cylinder, B is the brake piston, which also serves as a 
weight to apply the brake blocks. A vacuum is maintained in the 
cylinder A to keep the brakes off, and when it is desired to apply 
the brakes the vacuum is partially or entirely destroyed by the 
admission of air. For the purpose of removing the brakes, when 


























necessary, independently of the action of the ) peeenates cylinder 
A, @ lifting lever H is provided which is moved by a hand lever in 
a convenient position. The rods between each pair of brake blocks 
are conn by means of automatic gear coupling shown in 
Fig. 2. g? isa lever which is able to turn about the coupling; 
@ are ratchet teethwhich engage with the sliding block g4 kept 
down by a spring. The rod g!is connected with a part of the 
brake gear frame which has but little movement. In operating the 
brake the leverg has a considerable range of vertical movement. 
When the brake blocks become worn, 8o as to permit the weight 
w todescend to the lowest point, then the bolt g+ passes from 
tooth to tooth, the coupling is turned, and the two ends of the 
oo rod are drawn towards each other. (Accepted October 9, 
5, 


RAILWAY SIGNALLING, 


2398. W. Edmonds, Higham, Kent. Appliances 
for Signalling on Railways during Fo; (6d. 4 Figs). 
February 21, 1885.—A tube box containing the detonators is 
placed near the rail. The bottom of the tube is closed by a slide 
and provided with a recess, so that as the slide moves forward it 
takes with it the lowest detonator, and as the slide continues to 
move forward it places the detonator im the proper position for the 
wheel of the engine to set it off. When the slide returns the 
discharged detonator is struck off it by a suitable lever or arm. 
(Accepted October 30, 1885). 


56. J. H. Johnson, London. (4. Lirand, Chatellerault, 
France, and E. Gaupillat, Paris.) Detonating Signals for 
ways. (6d. 2 Figs.) January 1, 1885.—The same deto- 
nators are automatically placed on the line again and again until 
they are exploded by the —— of an engine, whereupon fresh 
detonators are automatically placed in readiness to be brought 
into action. Asliding rod F is connected to the lever of the sema- 
phore and carries a disc A' to the shaft of which are attached 
arms A carrying the detonators. To indicate that the line is clear 
the fork F is moved in the direction of the arrow. This move- 
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ment causes the pin H, to come in contact with the finger H, and 
the disc A' describes a fraction of a revolution. When the = H, 
comes in contact with the stop K any further rotation of the disc 
is prevented. To indicate danger, the two detonators are placed 
upon theline. The lever X Y locks the finger H out of action by 
engaging with the tail H2 in case the detonators are not exploded, 
if the train be stopped before the engine passesover them. The 
same detonators are consequently presented over and over again 
until they are exploded, and the lever X Y has been caused to re- 
lease the finger by the passage of a train over it at X. (Accepted 
November 6, 1885), 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSBRING, 35 and 36, Bedferd- 
street, Strand, 
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VERTICAL COMPOUND MILL ENGINE. 
AND GRANT, ENGINEERS, KIRKCALDY. 
(For Description, see Page 609.) 


CONSTRUCTED BY MESSRS. DOUGLAS 








PRIVATE BILL LEGISLATION. 


ConTINUING our description of the plans deposited 
for the next session of Parliament, we propose now to 
consider those affecting the neighbourhood of the 
metropolis and the southern and western districts 
of England and Wales. The Harrow and Stan- 
more Railway, for the construction of which it is 
proposed to incorporate a company, consists of a 
Jine about three miles in length, which commences 





| Railway, as will give access to Harrow Station, and 








by forming two junctions with the London and 
North-Western Railway, at points respectively 
30 yards north-west and 120 yards south-east of 
the bridge over that railway at Harrow Station ; 
it proceeds thence in a northerly direction, termi- 
nating in Great Stanmore at a point on the west 
side of Green-lane about 200 yards north of St. 
| John’s Church. Running powers are to be asked 
| over sufficient of the London and North-Western 


agreements are to be entered into for the working 
and maintenance by that company of the line. 

In 1881, it may be remembered,* a great contest 
took place between the promoters of the Uxbridge 
and Rickmansworth Railway and the Great Western 
Railway Company, the latter of whom having 
heard of the project of the former and objecting 
to the presence of outsiders in their district, had 
promptly introduced a Bill of their own for the 
construction of a line covering the same ground. 
As was the case in many other instances of that 
year, the Committees favoured the independent 
scheme, with, however, anything but a satis- 
factory result to the district, for nothing has 
been done towards the construction of the line, 
neither has any attempt been made to raise the neces- 
sary capital. As the time for the completion of the 
works expires in 1886, powers are now sought to 
extend that time, as well as to make some alteration 
in the authorised junction with the Watford and 
Rickmansworth line of the London and North- 
Western Railway Company. It is now proposed 
to form the junction at a point about 220 yards 
west of the booking-oftice of that line, instead of at 
its termination, which involved either crossing an 
important road on the level, or raising it to an in- 
convenient extent. The last-mentioned company 
are to be authorised to enter into agreements with 
the company for the construction and use of a joint 
station, which will form part of the present scheme. 

One short junction line is the only new work 
which the London and South-Western Railway 
Company apply for this session. This, culled the 
Wimbledon Junction Railway, is about a mile in 
length, and commences in the company’s station 
yard at Wimbledon, at a point about 12 chains 
north of the main line booking-oftice there; pro- 
ceeding thence in a northerly direction, it termi- 
nates by a junction with the Wimbledon and West 
Metropolitan Railway, authorised in 1882, ata point 
about a quarter of a mile west of the spot where it 
is proposed that railway shall cross over the com- 
pany’s main line. As the proposed line, together 
with the last-mentioned railway, will afford the com- 
pany an access to the system of the District Railway 
Company, equally advantageous to that which they 
would obtain by the construction of the authorised 
Kingston and London Railway, of which they are 
joint owners, powers are to be taken to abandon 
that portion of the last-mentioned railway which lies 
between the junction therewith of the Wimbledon 
and West Metropolitan, and the termination thereof 
at Surbiton, as well as the powers obtained in 1882 
for the construction by the company of an indepen- 
dent station at South Kensington. 

It is also proposed that the District Railway 
Company, and other companies using the railways 
of that company, shall have powers to run over and 
work the Wimbledon and West Metropolitan Rail- 
way, the Kingston and London Railway between 
the junction of the latter and Putney Station, and 
the proposed Wimbledon Junction Railway. Should 
these proposals of the company receive the sanction 
of Parliament and be carried out, the decision of 
the Committees upon the Kingston and London 
Railway Bill of 1881 will be completely set aside, 
and the last chapter completed of a very interest- 
ing episode in railway tactics, which does great 
credit to the directors of the company and their 
advisers, as the following short recapitulation of 
facts connected with the history of the last-men- 
tioned railway will show. 

In 1881, independent parties closely allied to the 
District Railway Company, and supported by them, 
promoted a line attacking some of the best sources 
of the South-Western company’s traftic. Its course 
commenced at Fulham, where it formed a junction 
with the District Railway, thence it proceeded 
through Putney Heath and Combe Wood to Surbi- 
ton, where a junction was made with the company’s 
main line; it was then carried through a strictly 
rural country to Guildford, where it terminated. 
For the same session the company deposited plans 
for the construction of lines between Guildford 
and Surbiton with a branch to Leatherhead, 
thus covering the hitherto unoccupied ground 
threatened by the new lines. During the pro- 
tracted contest in Committee which followed, the 
company, fearing that the decision was likely to go 
against them, made overtures to their opponents, 
with the result that their lines were unopposed, 
and that part of the counter scheme affecting these 
was dropped, as between Guildford and Surbiton, 











* See ENGINEERING, vol. xxxi., page 491, 
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and the remainder between Surbiton and, Fulham 
became the joint property of the company and the 
promoters. In the following session the latter, 
together with the arrangement that had been made 
that Kingston should furnish a director to the 
Board, disappeared, and the line became the joint 
property of the company and the District Railway 
Company. Since then there have been several 
applications to Parliament for arrangements as to 
capital and for extension of time, which have met 
with varying success. The alleged ditticulties 
having been the impecuniosity of the District Com- 
pany and their consequent inability to carry out 
their Parliamentary obligations. 

It will therefore be seen that, should the aban- 
donment scheme be adopted, the company will 
divest themselves of a project which has become to 
them quite ‘‘ an old man of the sea ;” they will have 
succeeded in keeping their territory in this direc- 
tion intact, and have therefore doubly strengthened 
it against future aggression from whatever direction 
it may come. So far as their prospects are con- 
cerned, it may be said that they have made 
terms with their chief opponents and outwitted 
others. 

Stimulated probably by the rapidly approaching 
completion of the works in connection with the 
Tilbury Dock on the opposite side of the River 
Thames, the promoters of the Gravesend and 
Northfleet Docks and Railways have again revived 
a scheme, which for many years has oceupied a 
place in the Parliamentary notices in the Gazette, 
and for which plans have been duly deposited. 
The proposal this year is more extensive than 
those of former years, and consists of a main dock 
380 yards in length by 300 yards in breadth, with 
two branch docks each 626 yards in length and 100 
yards in breadth, and a lock and tidal basin 293 
yards long by 320 yards wide, with an entrance 
from the River Thames. The water area of these 
will be about 70 acres, and they will be situate on 
the site of Crete Hall, Rosherville Gardens, North- 
fleet Dockyard, and other lands on the south bank 
of the Thames, lying between Lawn-road on the 
west and Burch-road on the east, the frontage 
being formed by a river wall or embankment about 
a mile in length. Two piers or jetties, each about 
10 yards in length, will project into the river at the 
sides of the tidal basin, that on the east being oppo- 
site to Old Sun Wharf, and 225 ft. from the eastern 
end of the works, and that on the west 740 ft. from 
the last-mentioned point. In order to provide the 
necessary railway connections, four railways are 
proposed. No. 1, about 14 miles in length, com- 
mences near Springhead by a junction with the 
Gravesend branch of the London, Chatham, and 
Dover Railway, and terminates at a point 100 yards 
east of the junction of Northfleet Hill and Lon- 
don-road. No. 2, a branch out of No. 1 at a 
point a mile from its commencement, terminates 
near Lawn House. Nos. 3 and 4, each com- 
mencing by a junction with No. 1 at a point 
about 50 chains from its commencement, form 
junctions with the North Kent line of the 
South-Eastern Railway at points near Leather 
Bottle -lane and Northfleet Station respectively. 
Powers are to be taken to make agreements with 
the London, Chatham and Dover, and South-Eastern 
Railway Companies for the construction, use, and 
working of the proposed lines. 

Plans have been deposited by the South- 
Eastern Railway Company for the construction 
of two railways, both situate in the county of 
Kent. No. 1, about 13 miles long, commences 
by a junction with the Ashford and Hastings 
line of the company, at a point about a quar- 
ter of a mile south of its crossing of the Royal 
Military Canal, near Warehorne ; thence taking an 
easterly direction, following the course of that 
canal, and passing near or through Bilsington, 
Lympne, and Hythe, it terminates by a junction with 
the Hythe and Sandgate branch of the company at 
the west end of Sandgate Station. No. 2 is a line 
about one mile long, connecting the last-named 
branch, at the crossing of the road leading from 
Seabrook to Horn-street, with the main line of the 
company about three-quarters of a mile east of its 
crossing of the road leading from Hythe to Each 
End Hill. About one acre of Town Green com- 
monable land is proposed to be appropriated for 
the purposes of these works. 

The Bexhill Direct Railway, independently pro- 
moted, isa scheme similar to that proposed and 
withdrawn last year, and consists of a line about 
four miles long, which commences in the parish of 





Crowhurst by a junction with the Tunbridge and 
Hastings line of the South-Eastern Railway at a 
point a quarter of a mile north-west of Forewood- 
lane Bridge, and 1} miles from Battle Station ; 
thence passing near or through Crowhurst, it termi- 
nates in a piece of land near Bexhill at a point three 
chains west of the bridge carrying the Brighton 
and Hastings branch of the London, Brighton, 
and South Coast Railway over Sackville-road. 
Powers are to be taken to run over the South- 
Eastern Railway between the point of junction 
therewith and Battle Station, and to make agree- 
ments for the construction and working of the pro- 
posed line with the South-Eastern and London, 
Brighton, and South Coast Railway Companies. 
It is not apparent how the latter are interested, 
as no junction is proposed with their lines. 

Promoters have to some extent concentrated 
their efforts upon that portion of the south coast 
which lies between Eastbourne and Brighton, for 
there are two projects for a line from Brighton 
to Newhaven, and one from Eastbourne to the 
latter place, all independently promoted. That 
last mentioned, called the Eastbourne, Seaford, 
and Newhaven Railway, is a line about ten miles 
in length, commencing by a junction with the East- 
bourne branch of the London, Brighton, and South 
Coast Railway at a point about three-quarters of a 
mile north of the termination of that branch, thence 
it is carried across the spur of the South Downs, 
the southern end of which forms Beachy Head, to 
East Dean, thence crossing Cuckmere Haven, it 
proceeds to Seaford, where it terminates by a junc- 
tion with the Lewes and Seaford branch of the, 
before-mentioned company, at a point 8 chains 
west of the signal-box at the station there. As the 
country traversed is very rugged the works are 
heavy and the gradients steep. Powers are to be 
taken to enter into agreements with the company 
whose lines are thus connected, and running powers 
are to be taken over their systems sufficient to give 
access to Eastbourne and Newhaven stations. 

The Brighton, Rottingdean, and Newhaven 
Railway, about 84 miles long, commences in 
Brighton by a junction with the Kemp Town branch 
of the London and Brighton Railway Company, at a 
point about 200 yards south of the tunnel entrance 
at Kemp Town Station ; thence it proceeds in an 
easterly direction, generally parallel with the coast 
line, near Rottingdean and Newhaven, which latter 
town is passed about a quarter of a mile to the 
north of High-street, to near Denton, where it ter- 
minates by a junction with the Lewes and Seaford 
branch, before mentioned, at a point about a quar- 
ter of a mile north of Newhaven Town Station, 
Running powers are asked for over the lines with 
which junctions are made into Kemp Town and 
Newhaven Stations respectively. 

The rival scheme, called the Brighton, Rotting- 
dean, and Newhaven Direct, commences by two 
junctions with the Kemp Town branch, at points 
respectively about 3 chains south of Hartington- 
road Bridge and 6 chains north of the Kemp Town 
Station platform. This line follows much the same 
course as that last described, and its point of junc- 
tion with the Lewes and Seaford branch, is about 
half a mile north of Newhaven Town Station. A 
branch about a mile in length, leaves the main line 
near Newhaven and terminates on the western 
bank of the River Ouse at Sleepers’ Hole, a furlong 
south of the Lifeboat House. No running powers 
are asked for, but agreements are to be made with 
the London, Brighton, and South Coast Railway 
for the construction and working of the line. It is 
difficult at first sight to see the necessity for these 
lines, as Rottingdean is the only place accommo- 
dated, and that is hardly of sufficient importance to 
justify the outlay, and as, by many trains, the 
journey from Brighton to Newhaven is accomplished 
in little more than half an hour, not much of a 
grievance can be made out in that respect. 

It is proposed to incorporate a company to con- 
struct the Portsmouth and Hayling Railway and 
road in connection therewith. The former is about 
four miles in length, and commences by a junction 
with the Hayling branch of the London, Brighton, 
and South Coast Railway at a point about 3 
chains north of the Hayling Station; thence it pro- 
ceeds in a westerly direction, skirting the south 
shore of Langstone Harbour, and passes close to the 
Norfolk Lodge Tavern, near which it is intended to 
form a wharf for the shipment of loaded railway 
trucks with sidings connected with the main line. 
The entrance to Langstone Harbour is crossed at the 
Sinah Ferry by a swing bridge, which is also to be 





adapted for a roadway ; the line is then continued 
alongside Eastney Haven to Fratton, where it ter- 
minates by a junction with the Southsea and 
Fratton Railway, near where that railway leaves 
the main line to Portsmouth. Two road approaches, 
each a few chains long, are proposed, one on either 
side of the entrance to Langstone Harbour, to 
connect the proposed bridge with the existing roads 
leading to the present ferry. 

The Shanklin and Chale Railway, authorised last 
session, is now proposed to be extended to Fresh- 
water, a distance of about 10 miles. The extension 
commences at a point about 150 yards east of Chale 
Rectory, thence following closely the course of the 
lapsed Yarmouth and Ventnor Railway of 1871 
along the south-west coast of the Isle of Wight, it 
passes Brixton and Brook, and terminates at a point 
on the road leading from Newport to Freshwater, 
about a furlong east of the junction of the road 
from Thorley therewith, and about a mile from the 
residence of the Poct Laureate, who will thus have 
railway convenience, and the accompanying annoy- 
ances, brought within appreciable proximity, 
About 18 acres of commonable lands are proposed to 
be taken from Compton and Afton Downs. Agree- 
ments are to be entered into with the London and 
South-Western, London, Brighton, and South Coast, 
and Isle of Wight Railways. 

The plans deposited by the Great Western Rail- 
way Company, usually a bulky volume, present a 
very shrunken appearance compared to those of 
former sessions. One railway only is proposed, con- 
sisting of four lines of an aggregate length of but 
four miles. This commences by two junctions with 
the South Wales Railway of the company, at points 
respectively a quarter of a mile and one mile west of 
the crossing by that railway of the River Rhymney ; 
thence it proceeds in a southerly direction nearly 
parallel with the line of the Taff Vale Railway, au- 
thorised last year, and terminates by junctions 
with the authorised railways of the Bute Dock on 
the north and south side of the New Roath Dock 
now in course of construction, near where the au- 
thorised line above mentioned also makes its 
junctions, one of the latter being crossed on the 
level. There are also several proposals for the sub- 
stitution of bridges for level crossing of the com- 
pany’s lines in various places, such as now find so 
constant a place in all the deposits of the great 
railway companies. 

For several years past attempts have been made 
by independent parties to connect the Sirhowy 
Railway, of the London and North-Western Rail- 
way Company, and the Western Valleys Railway 
of the Great Western Railway Company, more 
directly with the port of Cardiff, and thus secure to 
the collieries on those railways an outlet for their 
products alternative to that of Newport, with which 
port at present they are more closely connected ; 
these have, however, hitherto been withdrawn 
before reaching Committee. This year the Rhymney 
Railway Company propose to try their luck in this 
direction, and have deposited plans for the construc- 
tion of four lines of an aggregate length of about nine 
miles laid out apparently with the same object in view. 
No. 1 commences by a junction with the company’s 
Cardiff and Caerphilly line at a point about a fur- 
long north of the north end of their Caerphilly tun- 
nel ; thence it proceeds in a north-easterly direction 
nearly parallel to, and distant about half a mile 
from, the Caerphilly branch of the Brecon and 
Merthyr Railway. Near Machen Junction it turns 
to the north and crosses that branch, then passing 
through Pantycyfrwg, enters the valley of the 
Sirhowy river. Turning to the west, it terminates 
by a junction with the Sirhowy Railway at a point 
between Nine Mile Point and Ynnysddu Stations. 
Nos. 2 and 3 form a continucus line, which com- 
mencing by a junction with No. 1 near where it 
enters the Sirhowy valley, proceeds down that valley 
to its junction with the Ebbw valley, following the 
course of the latter; it then turns northward, and ter- 
minates by ajunction with the Western Valleys Rail- 
way, at a point about 525 yards north of Cross Keys 
Station. No. 4 commences by a junction with the 
last-described line at a point about half a mile south 
of its termination, and proceeds up the Ebbw valley 
in close proximity to the existing line, and termi- 
nates by a junction with Celyneu Colliery sidings, 
at a point near the junction of those sidings with 
the Western Valleys Railway. Most extensive 
running powers are to be asked for over the rail- 
ways of other companies, including the Sirhowy 
Railway, the Western Valleys Railways, and their 
colliery branches, the Taff Vale Railway north of 
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Pontypridd, and the Bute Docks Railways. The 
owners of the last-mentioned railways and _ the 
Pontypridd, Caerphilly, and Newport Railway Com- 
pany, are to lay down sidings for the company’s use. 
The saving over the present distance to Cardiff 
would be between five and six miles, and the route 
to that port would then be but about three miles 
longer than to Newport. 

The Taff Vale Railway Company again deposit 
their project of last year for the purchase and con- 
version into a passenger line of the mineral railway 
about 1? miles in length, leading from Ferndale to 
Locket’s Merthyr Colliery at Mardy, in the Rhondda 
Fach valley. This scheme was withdrawn last year 
in consequence of the failure of the negotiations for 
the purchase. 

The Pontypridd, Caerphilly, and Newport Rail- 
way Company desire, near Machen, to substitute 
for a line with a similar object authorised in 1882, 
an amended line about 24 miles in length. This 
commences by a junction with the Caerphilly 
branch of the Brecon and Merthyr Railway at a 
point about a furlong west of the Machen Tin 
Works Junction, thence proceeding northwards 
crosses the River Rhymney, then turning to the 
east crosses the last-mentioned branch and the 
Caerphilly and Newport-road, between that road 
and the Brecon and Merthyr Railway, and is then 
carried as far as Church-road Station, where it ter- 
minates by a junction with the last-mentioned rail- 
way. An arrangement for the forwarding of traftic 
having been entered into with the Great Western 
Railway Company. 

The Rhondda and Swansea Barf Railway Com- 
pany have deposited plans for some modifica- 
tions of their lines. No. 1 is a line about one 
mile one furlong in length, which commences by 
a junction with their authorised No. 1 line of 
session 1883, at a point 43 chains east of its ter- 
mination near the East Dock, Swansea; it then 
proceeds in an easterly direction to near Halfway 
House, Crymlyn Burrows, where is terminates by 
a junction with the Vale of Neath line of the Great 
Western Railway Company. No. 2 is a junction 
line 11 chains long at Aberaven, between the South 
Wales line of the last-named company and the 
Cwm Avon line of the Company. By means of 
these lines the traffic from the company’s main 
line up the Avon valley, will be carried over the 
Great Western Railway from Aberaven past 
Briton Ferry and Neath to the company’s autho- 
rised line at Swansea East Dock, and the costly 
line, when thus rendered unnecessary, together 
with the probably impossible tunnel crossing the 
mouth of the Neath sanctioned in 1883, will be 
abandoned, No. 3is aline, about 7 chains in length, 
forming a junction between the Llynvi and Ogmore 
line of the Great Western Railway Company at the 
west end of Cymmer Station, and a proposed devia- 
tion of the company’s line. Two deviations of the 
company’s No, 1 line sanctioned in 1882 are pro- 
posed ; one referred to above, about three-quarters 
ofa mile in length, commences at a point 6 miles 
2 furlongs from the commencement of that line, 
and following a course rather higher up the hill- 
side, passes to the south of the abutment of the 
viaduct over the River Avon, instead of through 
one of its arches, and terminates at the crossing of 
that river east af Cymmer Station. The other, 
about 14 miles in length, legalises a deviation which 
has been made in construction, outside the autho- 
rised limits. It extends eastward of the point marked 
2 miles 5 furlongs on the original plans, and is 
wholly in a tunnel, which has a total length of about 
two miles, and forthe greater part of the distance 
the level of the rails is more than 800 ft. below the 
surface. In addition to that already mentioned, 
and those portions which the deviations supersede, 
the lines to be abandoned are Railways No. 2and 3 
authorised in 1883, and of those of Session 1882, 
Railway No. 2, and so much of Railway No. 1 as 
lies between its termination and the junction there- 
with of Railway No, 5. 

Application is to be made by the North Pem- 
brokeshire and Fishguard Railway Company, to 
revive the powers of the Rosebush and Fishguard 
Railway, authorised 1878, to deviate the authorised 
line between Morvil and Fishguard, a distance of 
about 12 miles, by carrying it through Puncheston, 
to extend that line to the new lifeboat house at 
Goodwick, a distance of about one mile, and to con- 
struct a junction line about eight miles in length 
between the Great Western Railway at Clarbeston- 
road Station and the proposed deviated line near 
Little Newcastle. 





The Lynton Railway Company, incorporated last 
year, propose to extend their authorised line from 
Blackmoor Gate by Paracombe to Lynton, a distance 
of about six miles. As the difference in level of the 
extremities is very considerable, powers are to be 
taken to adopt any gauge as may be prescribed in 
the Bill, and to construct and work the whole or 
any part of their authorised and proposed rail- 
ways, either as light railways or as the Lartigue 
elevated single line railway (described on page 534 
of our thirty-seventh volume). 

For the purpose of establishing a sea route 
between Bristol and the Somerset and Dorset Rail- 
way at Burnham, it is proposed to incorporate the 
Cardiff, Avonmouth, and Burnham Railway 
Steamers Company, and to form open docks at the 
latter place, south of the existing pier, and at 
Avonmouth on the eastern side of the River Avon, 
about a quarter of a mile from the entrance to the 
Avonmouth Docks. These open docks, or inlets, 
are about 250 yards in length, with sloping sides, 
the upper 250 ft. having a bottom width of about 
40 ft., with sides at an angle of 45 deg., this portion 
being pitched with stone throughout. Two jetties 
on each side, one at the end and the other in the 
middle of the pitched portion, are carried out level 
to the edge of the bottom width, and will provide 
access to the shore. At Avonmouth a railway, 8 
chains long, connects the dock at its end with the 
existing dock railway, and a railway 2 furlongs 
long connects the dock at Burnham with the Somer- 
set and Dorset Railway, at a point 7 chains from 
the east end of the station there. 

The Southampton Corporation are about to make 
a great effort by the improvement of the accommo- 
dation for shipping, to retain the trade they still 
hold, and perhaps recall some that has left them. 
They now propose to construct a deep water dock 
of 13 acres area on the west side of the Itchen 
Pier, recently constructed by the Southampton Dock 
Company, as well as a quay, or river wall, 1145 yards 
in length, extending from the Saluting Battery to 
the end of the same pier. A channel 1200 yards 
long, 75 yards wide, with a low water depth of 24 ft., 


will be dredged from the dock entrance into the | 
Southampton Water, and two railways are proposed | 


to connect the intended quays with the existing 
tramways of the Harbour Board. 


THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Concluded from page 588.) 
THE Basic BEssEMER PROCEss. 


TuHIs paper was followed by one from Professor 
Egleston, of Columbia College on the ‘‘ Basic Bes- | 


semer Process,” and gave the results of his visits 
to four large works in England and three on the 
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showed a specimen from a 2000 lb. steam hammer 
in use 5$ years, which showed a fracture more 
crystalline than pig iron. This paper was dis- 
cussed at length by Professor Hutton and Pro- 
fessor Thurston, and the question of whether this 
crystallisation was not produced by jar was touched 
upon. The best materia] for hammer rods, Pro- 
fessor Thurston thought, was a steel containing 
0.8 per cent. of carbon, as this has been found to 
have the maximum “‘ elastic resilience” of shock-re- 





sisting power within the elastic limit. 


STANDARD Pipe AND Pipe THREADS. 


Mr. George M. Bond read a paper on ‘‘ Standard 
Pipe and Pipe Threads,” showing the great value 
of an interchangeable system. This idea was 
developed by the late Robert Briggs, and he 
|read a paper on the subject before the Institu- 
| tion of Civil Engineers of London in 1882, esta- 
| blishing the taper of the thread as 1 in 32, or 
| #in. per foot, in diameters up to and including 
| 8 in. pipe. The length of the thread complete at 
| the top and bottom he expressed by a formula 
T=(4.8+0.8 D) P; D being the outside dia- 
| meter of the pipe and P the pitch of the thread. 

Jsing Mr. Briggs’s formula, Mr. Bond made for 
| Pratt and Whitney, of Hartford, Conn., where he is 
| employed, a set of thread gauges for pipe } in. to 
|4in. inclusive. They were very carefully made, 
| and all precautions used to avoid error. 
| Figs. 1 and 2 show these gauges, and it will be 
| seen that provision is made for adjustment by hav- 
|ing the inner ring split in several places; a fine 
| pitched screw (30 to the inch) is cut in the edge of 
| the inner ring, which is slightly tapering in the 
thread. A taper binding screw firmly holds this 
inner ring in its position by expanding it to a fit 
| in the receiving thread of the outer ring. 
| Tests showed conclusively that two samples of 
| the same nominal size were not alike, and that 
| manufacturers were not using the same standard 
| for their dies. Mr. Bond showed gauges adopted by 
| the Master Car Builders’ Association, and used for 
| gauging round iron for United States standard 
bolts. Sketches of these are given in Figs. 3 and 4. 

The importance of this system of standardising 
has been already referred to by us in an article 
on the ‘‘ Transportation of Petroleum” (see aite 
page 346). Mr. Bond’s paper received great 
attention from the Society, as its character and 
that of its author demanded. The advantages 
of the system in communication with international 
trade was discussed at some length, and it was 
decided to appoint a committee to consider the 
matter and to confer with pipe manufacturers. 


TRANSMISSION OF PowER BY GEARING. 
Mr. Wilfred Lewis then read a paper ‘‘On the 
Transmission of Power by Gearing,” and described 
a series of experiments made by Wm. Sellers and 











Continent. The article was well illustrated by | Co, In these experimentsa dynamometer was em- 
drawings of the various converters used, and other | ployed to measure the power received by the 
mechanical appliances at the works visited. Your | worm or pinion shaft, with a brake to measure the 
readers being more or less familiar with these, a | power delivered to the wheel shaft ; the construction 
detailed description will not be attempted. | of this dynamometer is shown in Figs. 1, 2, and 3, 
| page 606. The frame which carries the driven wheel 
| is supported by a flexible joint at the line of con- 
tact A, and again at B by portable platform scales. 
| Hence, no matter how great the friction of the 


CRYSTALLISATION OF Wrovucut Iron. 


_A short paper on the ‘ Crystallisation of | 
Wrought Iron,” by Mr. Wm. Hill followed; he 








ENGINEERING. 


606 


[Dec. 25, 1885. 


oy} Japun Ayp}0e.11p paqsn(pe () Yo[q 94} Jo apo oy 
pue ‘oul] ur Jos 10M YY pue QO syyeys ous, 


B lupe o7 pu ‘uoteolmqny Joy plo yo Ayryuenb | 


B ploy 07 odie, AIOA apeuUL SBM XOq ULIOM OUT, 











‘aulsue yuapucdepur ue Aq poystuiny sem aomod 


“Suraved ands 103 41 0} [ayfered 10 ‘Surrvos pertds 105 
eyL  ‘seinzeroduis, Sutinsvaut soy 19jyoWOWIEYy 


| yeys wi0M oy} 03 Ajenbi,qo yas oq uv yyvYs OyvIq 


437933 7802 


t a ae aie 
song see iBR BPE 
squawisadxz 40 pr 
sbosany ~ aurj--uayoug, 





1S £7 Posse) yo buy 
were y Pad £ yen? am. 


4 wOrp 29: OF PH 5) PARICE MAYA wsoRy 


~48/ BE 








(oh tae Te 009 80S OOP oor 002 Ost ORs 


WsoM 


W106 08 1 09 OF 0b oc or w 2 


JO aynuipy sad sudlqynjoray ‘9 hig 


“auij - --vayasg jo wor 
-204/P [04auUd, aulj—— pijosS 
s vawisadx9 jo 
abosany aus -- _veyoug 
Oi 
a - ose 
e * 0082 a 
- 3 * g0R10 
00219 
0S% © 


. . « 


yjaa) ud aunssaig sq 


ony) 


aybuy =! Ss 
Were py 422d 5) YpOOy ) 40M / 
orm ral 479d 51 "VI GE “RUM OM 


yee 2509 * 





<_< 











606 008 00: 008 00S 00b 8 WE 02 0S) =O2I O06 ORNL 09 0G Ob 0g a2 =I C- O 


aoée £ 9 
"W4Oy, JO agnuiy sad SudINjoAry 


9 bag 


ONIUVAD ALT AUAMOd 


_& Sutws0y sasury yeusoqur doop yyta poptaoad 


oY} Fey Os ‘orquisn[pe ere speutnofl ay} Ares yor. 
SSUISNOY 9] ‘[AOYM PUY ULIOM Sv UMOYBS 81 SULTBAS O44 
ysnoyyy “possud SUM J9IVM YIU YSNosyy ‘ySnoay | 


SCM WNIp dyeiq oy} ‘Suryvoy SAISs9DXKe PIOAR OF, 
‘poinsvoul A][NJo1vo SVM Ff W WIE ADAZT OY} JO yyBuoy 
OUL “AC Ut worsI104 wosy syINSOI Jey qdaoxo ‘g qv 
aanssoid ou oq [la or0y4 ‘q CO 9eYs 943 Jo speurnof 




























































































































































































7 Bory -% £69 
| 0s 
| as ween ees bei bb | 
= A) ii ‘ 
| ° TTT eT 
F -- wt — c 
OS oa AS a0 
, =e ay @ 4 L 
‘ rs 2 sO : aa a 
ORO / WOR 9 ord ¢ wpoes4y 2 away rt VL 
RY wvpz9e yards 2 aaa 
| mage frye sam 7 Ae aeae 
gata) vo arenes = oe oe wu P ts = . 
—_,—— Wu es se 1. - ——— 09 
= oe a | M1 A a 
——a / = aa t+ —— Se 
2 :) i? - be 
N ‘di A? ' 72 ey " 
7 Zi 4 
4 )- = $9 
aE he a heal  f 
ra Ub1990/p i G2 9u09 | _ S $e|_ 4 ial 
7 muaAy foe veqesg | 7 fz) 
P se a 7 = 
SS t 02 
—— +¥ +e t 4 \ }_j__4 | = 
A Ts it a 
ee ae 4 ei 
~-b  teang { +35 = 
aaasnel a St ta 44-4 4 SL 
cr | i 444 }- ++} SJ 
- t + t - ow 
4 + 4 -~' 
+ + t $-—-$— + t } 
4 4 t 4 + ow +——- 4 os —472 
= 4 4 } + . os yb Hp 
} } ee ame ++ + ee or 
+ + + + + 3 + = Ss rs ig a ae 
+ + 4 a apne + = 
AE Es ‘sie em 2 ae ms 
008 O02 OS! oe or Ok ce cs 2 76@4 9 € 0 
WOM, uly 4ad suonnyjoray v > Bry 




















“roe 1494m * 











LA EE 





| 


Hl 


BILIWOWORYNAO | 








4277Nd Onuraragd 
Be | 


OOTP BN 

















p 
Ke, 


HO NOISSINSNVUL AHA 





*SUIZNI JO QOUOPTAD ‘> “DI A werseiIp oy} Ul pass sordxa szuowtiadxo oyzjo pure oinyzerodu194 dt} Os[e § peyoU MOU O10M OFNULU TT 4YNU OY} Jo suveur Aq “UOTJOUL UT 498 SBM SNzVI 
aTqeyeysruan pe: MOYS puv ‘SULIO}}v OS 910M §}[NSOL ame OUT, ‘Sz[NSet [VIGUOsso OT} MOUS [IM YIM, vod SUOTPN[OABI OLY, ‘uorzisod [eyuOzZtIoy V O}PUT -vddv Ot[} SIZ 1d}JV *[to parry UgTM perry SvAL XO 
oy} poods TOYSty vay ‘oynutut aod SUOTFNPOAGL UdAIS swuieaserp 9} jo Apnys Vv. “"N WC Ae q 04} UO YT yWPSno01q SUM pue ‘O uo Surysor N W a¥q poyenpeais UWMOM 9} pur *M ye ureyo oy 0} poyouyye SUM 
Ayuoaos PUB 9A1Y} JO SPLIT OY} USIMJOd OPVUE OAM BOULISIP OF puv ‘ragowowvudp oy} jo SSUIpPVor oy} 94 [un paysn{pe SUM qYSIOM olf} Jo uonisod oy qysiom uMOUY Vv UdTT} ! qyeys wnip 94} jo 913uU900 








i] 





7997 9nd 





winip udew 9) 
6ulsvag da5 
uvew 
bursoag das 


PO Sb peesya xo buy. 


woip | 


Bas 
has p wad $6921 98m 9 ‘voy jaur N i : | He ge sppay; yo obuy” Ne 
vA wop 29°8) yd, &) 92089 CF ‘JaOUm andy | — - + / b 7'4 B2B 9 Yr0a3 p ‘vOWg pesrdc\ 
/ ? | ( / “P1291 yard &1 yr88 EE joey mes\ 
awes T | | ’ . aulf---Uayoug yo 
wie ei blag ko I T T | if ° U0I}98IP 048uaD lon pies 
vor~mesp jasavad wi pies PEE TO | squawuadxz 
sqwvaunsadx7 jo (EE -& Os i Jo abpsaay ~ auij- 
_sbaumy “euip---voyerg sar 











—- 














T 


| 


+++ tt tt 








{1 
a8 











| 
[ 
ab 
| 
t 
T 


a 
1an8 


— ee = on - —_ oe aes ——_+—____1___ 
ae a 


T 





+ T i aS me 
rs | 
fp hp hn 











im 


2 eee 





os 





| | 
S$ 44+ - —- + —-- 


SSS" 








oa 











Tit 
Baa 





+—4 4 + — - oe a ee ce in oon Oe oe 


T 


on I Oe Oe Ss En Bee 
Ok Oe He 








wm HF 0K OOF ODS 0 f b 051 < Mi 0G OR OL 0s te 











Va) 70 06 09 OL 09 0S 0b *.. c 
Ulg [041 dy fo aqnuiy sed SudIIN|OAaY ay °b4 UoIWig pOsds JO aynuiy 4 


aulp uayx0sg 
j9 wORIasIp jDieua aul] — pod 
swawueds] 70 abosary oun" * uayusg wpip uoaw 9} ea —_ 
yaa 3) ENTE 


sla | 
i. \\\\ 


9 po youy 
N yn . Sf S93 peasy) 40 abuy 
}80) > Dam eae == PPB PU IS -| ROG) ‘Vow 


— f- | ; a|_| i a PHP _29 8 HI Sy YrOID EE 
+ — : baad ; , 7 


au 70 woKraUIp os —* } . 7 * 00%" © 
poseved ywasnddy = 81) —— p10 T , ; 009" © 
Squvew'sadx |/0 — 4 ; go OPE ~ wh. 42 


7p abasary = sui) —-vayaug 6 261 e1bue 10 yaad gga'¢ owe * 9\.. 
‘ 0011 & Sy 





O 
Z 
~ 
ee 
(3) 
Zz 
O 
Z 
es 


| 





x09 ws0m OP p (y2882 2 vONig joude 
wu) (10 0y yO syOy aumevedwa? WEP 29 By WIds) ‘yreay ce parygy unde 
249 OS/D pun ‘eppw amu Squaw 

~s0dne eg Piya ur sapse ~~" mous 
©] pesequry aso syoqwk> asay; 








yi PsNSSes4 $9) 0021 
S709MAS 
a 7 T T 
i Sa ew Meee 














SS 008 c0s 009 00S 00 = §6we ,s bei M6 OP 1 8 OS OP 2 5 £ ¢ 0 0 02) 006 02 OL 08 0S Ob 0c 02 vy 2 
‘woluly jpside j9 aynuiy sad suonnjoaay ‘i votuig josidg JO aynuiw sad suolqnjoaay 














QVNIUTVAD Ad @MOd HO NOISSIWNSNVUL AHL 








ENGINEERING. (Dec. 25, 1885. 











THE TRANSM 


, 























The second series of trials was made upon a single- 
thread cast worm and wheel, the thrust being taken 
on the step at the end of worm shaft. The principal 
object in this series was to determine the limiting 
speeds and pressures at which the worm could be 
run without danger of cutting, and the results are 
shown in Fig. 5*, while the Table below shows that 
the danger of cutting does not depend entirely on 
the amount of frictional work. 

In the third series (Fig. 6) the limiting pressure 
for a speed of 300 revolutions per minute, appeared 
to be 4500 Ib. fora run of five minutes. A _ pres- 
sure of 5600 lb. at a speed of 280 revolutions per 
minute, and a temperature of 190deg. produced 
cutting in three minutes. 

Spiral gearing was tested as shown in Fig. 7, 
and referred to the efticiency of a one-toothed 
pinion gearing with a spurwheel of 39 teeth 14 in. 
pitch. In this case G H was set at an angle of 
6 deg. 51 min., so the teeth of the spurwheel should 
gear properly with the pinion. The slow speeds were 
taken before the teeth were worn to good bearings. 

In Fig. 8, the shaft GH was set at an angle 
of 28 deg. 31 min., and from this experiment 
it appeared that when gearing is loaded to its | 
working strength, it is not safe to exceed a velocity 
of 300 ft. per minute, and that in general the best 
conditions are obtained at a velocity of 200 ft. per 
minute. In Fig. 9 the shaft G H was set at 
an angle of 13 deg. 49 min., and here the results 
were free from all evidence of cutting. In Fig. 10 
the shaft G H was set at an angle of 45 deg. 44 min., 
and the three series Figs. 8, 9, and 10 may be 
used as a basis to determine the laws of friction for 
spiral gearing. | 

In Fig. 11, G H was set parallel to the pinion of 
the shaft. In this the errors due to the stiffness 
of the universal joint, which had been discovered 
to be 2 per cent. of the efficiency, were corrected. 

In Fig. 12, the teeth were cut instead of cast. This 
completed the whole of the experiments,and the Table 
of co-efticients of friction deduced is given below: 
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200 .984  .013 | .923 | .892 | .967 | .026 | .018 | .015 -020 


The average of their results represents as nearly 
as possible the best general results of the whole 
course of experiments. The results obtained in 
Fig. 9 are are believed to form the best standard 
from which to deduce hypothetical curves of effi- 
ciency for pinions not included in the experiments. 

Fig. 15 shows the results of these experiments 
plotted in a convenient form. In this by interpo- 


_ * By an engraver’s error the footstep of the worm spindle | 
in several of these diagrams has been written as 16 in, and | 
1 ft. 6in., instead of 1.6 in, 


ISSION OF POWER BY GEARING. 
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lation the efficiency corresponding to any angle and completed the business of the meeting, and a few 
speed of pinion may be readily determined. hours were spent in visiting the various institutions 
The experiments began on August 8, 1883, who had so kindly invited us to examine their 
and terminated January 14, 1884, and fully six treasures. The Institute of Technology was among 
months were consumed in the design and construc- the most interesting to the members generally, and 
tion of the apparatus, and another six months in all were thoroughly convinced of the practical 
working up the details. As this paper was one ofthe | training of this great university and the future 
most important presented, your correspondent has which it undoubtedly has before it. The Museum 
given it at some length, although greatly and per- of Natural History and the Museum of Fine Arts 
haps too much condensed from the original, as pre- | had kindly invited us to call, and many enjoyed 
sented by Mr. Lewis. It represents a large ex- most thoroughly an inspection of these institutions. 
penditure of time, thought, and money by a house | The evening was devoted to a reception at the 
which has ever sought to make, and to advance, | Boston Art Club, whose elegant house was beauti- 
scientific research, and to which the engineering fully decorated with flowers and plants for the 
profession in general is under great obligations for occasion. The next morning a special train took the 
their liberality and enterprise. party to East Cambridge, where the Meigs Elevated 
| Railway, already described, was shown by its in- 
OTHER Papers. ventor and a small model, operated by steam, was 

A paper was afterwards read ‘‘ On Steam Engine | driven around the track. A wheel was taken off 
Tests,’ made in the laboratory of Massachusetts | to show the impossibility of derailment, and except 
Institute of Technology, showing the practical a slower motion, no other effect. The train 
character of the instruction offered to the students then took the party to Lawrence, where a fine 
of this Institution. This was followed by a paper pumping engine of Mr. E. D. Leavitt, Jun., was in- 
by Prof. Lanza ‘‘On the Transmission of Power by | spected, and after a good dinner, the Pacific Mills, 
Belting.” The author proposed at a later date, to the largest in the United States, were visited. 
prepare a table showing how much belts should be | These mills use steam and water power, the latter 
strained to produce any desired result in transmis- being taken from the Merrimac River and applied 
sion and slip. Another paper was read by Professor by turbines, while Corliss engines supply the 
Lanza, showing the ‘‘Course in Mechanical Engi- | former. To give an idea of the size of these mills, it 
neering, at the Institute of Technology,” giving | may be said the flooring covers a space of 44 acres, 
an idea of the shop work and apparatus at | that four steam engines of 3500 horse-power, 
this establishment. Mr. W. J. Baldwin’s paper | and forty-two small steam engines are used, that 
‘On the Comparative Values of Metal Surfaces | fifty steam boilers are required, and eleven turbine 
for Warming Air,” was read by title only. This'| wheels of 5000 horse-power. The capital of this 
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corporation is 2,500,000 dols., and its capacity is 
65,000,000 yards of cottons, and 35,000,000 yards 
of worsted goods per annum; its employés 
number 3600 women and 1900 men. Certainly 
every department showed the most improved 
machinery and labour-saving appliances, and a de- 
scription would be impossible, as a book could be 
written on this subject alone. The large flywheel 
of the great Corliss engine attracted much attention, 
as the belt was moving at the rate of a mile a 
minute. This completed the programme of the 
Society, and it only remains to chronicle the ex- 
tremely interesting and enjoyable dinner party 
given by Mr. Woodbury to the ofticers of the Society; 
and to pay that gentleman the proper tribute due 
to his untiring energy, for which the Society was 
greatly indebted for the complete success of this 
meeting ; as the resolution put it, ‘‘ they had suc- 
cessfully solved the problem how some 400 feet of 
Mechanical Engineers can be successfully run at 
varying speeds in a city with bearings very much 
out of line.” 

The members then proceeded to thank every 
one in the usual orthodox manner, and separated 
with a delighted idea of Yankee hospitality ; nor in 
this connection must we forget the extreme kind- 
ness and great attention received from the Boston 
Society of Civil Engineers, which though entirely 
unostentatious, was none the less appreciated. 
They prepared an interesting pamphlet on the 
Boston Sewerage System, and it is largely to 
this kindness that the visiting engineers owed their 
ready understanding of the work. 








CORLISS COMPOUND VERTICAL TANDEM 
ENGINE. 

We illustrate on page 603 a type of Corliss vertical 
tandem engine constructed by Messrs. Douglas and 
Grant, Kirkcaldy, and chiefly employed for driving 
factories. It has cylinders ]4in. and 24in. in dia- 
meter by 2 ft. stroke, and is designed to indicate about 
120 horse-power, when running at 80 revolutions per 
minute, with 100 lb. pressure of steam. The high- 
pressure cylinder has Corliss valves actuated on a 
system which the makers have employed successfully 
for many years. ‘This cylinder is carried by three 
points of connection to the low-pressure cylinder, 
namely, by two wrought-iron studs, and the cast-iron 
rectangular pipe which connects the two cylinders. 
This arrangement makes the cylinder perfectly rigid, 
as has been well proved by the experience of the 
makers in their triple-expansion marine engines, work- 
ing with 1501b. steam. Steam is distributed to the 
low-pressure cylinder through a slide valve worked by 
an eccentric. The valve spindle is carried through 
the upper end of the casing, and the exhaust valves of 
the Corliss cylinder are worked from it. The air and 
feed pumps are actuated by aside lever coupled to the 
crosshead. One frame acts as the condenser, but an 
air space is left behind the guide plate to prevent 
heating of the guides. The flywheel is turned some- 
times for a belt and sometimes with grooves for ropes, 
the latter arrangement being adopted in an engine at 

resent in progress to drive a new flour mill in Bombay. 
oan Douglas and Grant have also undertaken to 
put down an engine of this type at the forthcoming 
International Exhibition in Edinburgh, to supply the 
motive power for a section of the building. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 11, 1885. 

Tuk steel rail combination is holding prices firmly at 
34 dols. for large lots and 35 dols. for small ones. The 
business has as suddenly fallen off at mills as it de- 
veloped itself six weeks ago. The outlook to-day is 
not quite as encouraging as recently, though there is 
no trouble at all felt by the combination, or by in- 
dividual members of it. As to the course of steel rails 
during the coming year, everything has a very en- 
couraging aspect, and prices will probably continue 
where they are, especially if one-fourth of the railway 
enterprises are undertaken in the spring which are 
now confidently talked about. The only thing in the 
way is the possibility of too slow development of 
tratlic. There is an abundance of money, and material 
is not too high. Labour is cheap, and the country is 
growing. ‘The chief drawback is that the require- 
ments have not assumed such magnitude as to drive 
railway projectors into very many new enterprises. 
So far, about 600,000 tons of rails have been sold on 
next year’s account. This leaves about 150,000 tons or 
175,000 tons yet to be sold. It has been practically 
decided to increase the production by 300,000 tons, 
which will leave 450,000 tons or more for the buyers 
yet to be heard from. The railmakers have made the 
very best of the flurry, and there are indications 
of a little reaction setting in. It, however, will only 
be temporary, on account of the large amount of pro- 
jected railroad building. Old rails are very scarce 





and dear. Supplies are not to be had as yet. Nails 
are extremely scarce, though the demand is much less 
active than afew days ago. The western nailmakers 
have fixed prices for steel nails at 2.50 dols. The 
strike still continues in its full vigour. Merchant bar 
mills are in receipt of a few additional orders this 
week, which gives them confidence that the require- 
ments are still sufficient to keep them fairly employed. 
The skelp mills throughout the State are sold prac- 
tically for months ahead. Buyers of plate iron are 
doing very well. <A large amount of structural iron 
has been entered for the coming year. The prospects 
are very favourable to an increased activity in struc- 
tural iron and bridgemaking works, and prices are 
quite firm at 2 cents for angles and 2.20 cents for 
bridge plate, 2.5 cents for tees, and 3 cents for beams 
and channels. Less urgent demand is shown in sheet 
iron. Wrought-iron pipe is very firm, and mills are 
sold far ahead. Merchant steel is in fair demand, and 
as before intimated, a combination has been formed to 
secure better prices for the spring trade. The experi- 
ment may prove an unsafe one, as the capacity is very 
large, and the action of manufacturers for several 
months past shows them to be very anxious for 
business. Bessemer pig has been in better demand at 
20 dols. for foreign. A few thousand tons of spiegel- 
eisen have been sold at 27.75 dols. at tide water. 
Steel wire rods are in active demand, and large sales 
have been made at top prices. The movement on foot 
to reduce the duty on steel rails from 17 dols. to 
12 dols. is the subject of discussion in iron trade 
circles, as it naturally would be. Some give no credit 
to the statements of the intended attack, while others 
believe it will be made. There are 94 anthracite 
furnaces in blast, with a weekly capacity of 26,816 
tons ; 128 out of blast, with a weekly capacity of 28,439 
tons ; 99 bituminous furnaces in blast, with a weekly 
capacity of 49,790 tons; and 122 out of blast, with a 
weekly capacity of 44,917 tons. There are 61 charcoal 
furnaces in blast, and 163 out of blast. About one- 
third of the maximum charcoal production is met. 
There are more anthracite furnaces in at this time 
than for a year and a half. 
was 75; January 1, 86; August 1 there were 86 bitu- 
minous furnaces in blast; January 1, 82, the lowest 
for the year. The total production of furnaces in blast 
is now 84,996 tons, and the capacity of furnaces out 
of blast 88,937 tons. There has been a marked im- 
provement in anthracite production within 30 days, 
amounting to 8000 tons, and in bituminous the in- 
crease is about the same. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Market.—To-day there was a 
thinner attendance on ‘Change, and scarcely any busi- 
ness was transacted. No. 3 Cleveland pig iron was still 
quoted 32s. per ton for prompt delivery, but in some cases 
parcels changed hands at a trifle below this figure. Ship- 
ments of iron from the Tees continue fairly good for the 
time of year. Stocks of pig iron are large, and it is 
believed that at the end of the year, they will showa 
heavy increase. There is no new feature in the manu- 
factured iron trade. Several of the works in the North 
of England are closed for want of orders, and those which 
are in operation are only partially employed. Orders are 
scarce and prices are low. 


The Steel Trade.—Most of the steel works are rather 
better employed, but there is room for improvement 
both in orders and prices. It is satisfactory to know that 
Messrs. Bolckow, Vaughan, and Co., and the North- 
Eastern Steel Works Company, Middlesbrough, have 
orders in hand which will occupy them for some time. 


A Year's Shiphuilding on the Tees——Although the ship- 
building industry has been depressed during the past 
twelve months, the total tonnage is larger than was ex- 
pected. The returns of the builders on the Tyne and 
Wear have not yet been issued, but we are able to give 
the information for the Tees in a complete shape. At 
Stockton there are three shipbuilding yards, and at 
Middlesbrough there are four, but at one in the latter 
place repairs only have been executed, and at another in 
the same town the yard, which was only made some twelve 
months ago, has not yet been started. Asa matter of fact, 
the number of vesselsconstructed on the Tees is larger than 
it was last year, and the total tonnage, too, is heavier. 
There have been built fifty-six vessels, many of which are, 
however, only small fishing boats, and the total tonnage 
is 34,088, During 1884 the total number of vessels 
launched was thirty, and the total tonnage was 30,336, 
At South Stockton, Messrs. Richardson, Duck, and Co. 
built twenty vessels, including fourteen barges, of a total 
tonnage of 12,799. Their neighbours, Messrs. Craig, 
Taylor, and Co., built three vessels of a total tonnage of 
1352. At Stockton, Messrs. M. Pearse and Co. con- 
structed five vessels, the total tonnage reaching 11,711. 
At Middlesbrough, Messrs. Raylton, Dixon, and Co. 


built twenty-seven vessels, two bei f st ” 

y mm, vernem, tae Sang of stan, one | expected that during the current year it will increase to 
| 27,500 tons, of which 16,400 tons will be shipped from 
| Batoum, and 11,100 tons from Poti. 


the remainder of iron. This number includes twenty- 
three small sailing boats for fishing purposes. The 
total tonnage built by this firm is 7850. They have 
now four vessels on the stocks, and at the other 
ards there are five in course of erection. 


uilding for the Tees is chiefly in the hands of Messrs. 


Blair and Co., of Stockton; Messrs. T, Richardson and 


The number on October | | 





Marine engine | 


Sons, Hartlepool; and Messrs. Westgarth, English, and 
Co., of Middlesbrough. All these firms are fairly well 
employed, and the latter, which is only a new firm, 
has a fair amount of work in hand for next year. 
The Tees-side Iron and Engine Works at Middlesbrough, 
where about 1000 hands are employed, are chiefly engaged 
in constructing the ironworks for the Manors and Heaton 
Railway Stations and their approaches for the North 
Eastern Railway Company. They are also executing an 
important order for elastic steel and brass stands, for the 
Nordenfelt guns. In their pipe foundry department, 
they are well employed in turning out some splendid 
pipes for the Stockton and Middlesbrough Water 
Board. Their prospects for next year are fairly 
good. At South Stockton, Messrs. Head, Wrighton, 
and Company, of the Teesdale Iron Works have been able 
during the year to employ from 800 to 1000 hands. They 
are now carrying out some important bridge-building 
contracts for the Bombay and Baroda and Central Indian 
Railway Company, and for the Southern Mahratta Rail- 
way Company, and the Indian State Governments. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade, and prices are the same as those quoted 
last week. 


FOREIGN AND COLONIAL NOTES. 


German Forest Lands.—Official returns recently made 
as to forest lands in the German Empire, show an increase 
since 1878, when 34,195,813 acres appeared on the terri- 
torial census, a result brought about by replanting and 
wooding commons and wastelands. The ground occupied 
by timber is now estimated at about one-fourth of the 
whole empire. 


French Telegraphy.—Very long spans of overhead tele- 
graph wire have been put up by the French authorities 
in Cochin China. They are erected across the Mekong, 
posts 160 ft. high having been placed on each side of the 
river at aspot where the width is 2560 ft. From these 
posts bronze wires—one 0.04 in. and the other 0.055 in. in 
diameter—are suspended across the stream. 


The United States Navy.—The three unfinished cruisers, 
Boston, Chicago, and Atlanta, will be completed in the 
yards where they now lie by the United States Bureau 
of Steam Engineering and the United States Bureau of 
Construction and Repair. 

The Electric Light in New Zealand. —Messrs. R. Fletcher 
and Co., of Dunedin, recently submitted to the Welling- 
ton City Council a scheme for lighting that city with the 
electric light. It was received rather coldly, the council 
deciding that they were not in a position at present to 
incur the expense necessary to give the scheme a trial. 


New Zealand Railways.—It is expected that by the end 
of the year railway communication will be established 
from Auckland to Oxford, a place within a few hours’ 
ride of Rotorua, the centre of the hot lake district of the 
— IsJand, and near the wonderful terraces of Rotoma- 

ana. 





French Transatlantic Navigation.—The French General 
Transatlantic Company has added four fine steamers to 
its Havre and New York line. The vessels are named the 
Champagne, Bretagne, the Bourgogne, and the Gascogne. 
— the Champagne and the Bretagne are at present at 
work, 


German Locomotive Building.—The Esslingen Company 


| has offered to supply six tender locomotives for shunting 


purposes at 808/. per engine. 


Spanish Iron Minerals.—During the first eight months 
of the last five years the exports of Spanish iron minerals 
from Bilbao were as annexed: 1881, 2,215,972 tons ; 
1882, 3,174,580 tons; 1883, 2,863,525 tons ; 1884, 2,651,568 
tons ; and 1885, 2,872,812 tons. 

Victorian Railways.—Tenders are about to be invited 
for completing a railway from Dimboola to the South 
Australian border. 


A Rudder for the “ Alaska.”—A new rudder for the 
Alaska steamer, forged by Messrs. J. Roach and Son, 
weighs 125 tons. 

German Locomotive Tyres.—A contract for 600 locomo- 
tive tyres has been let at Erfurt to the Oberbilk Works. 
The contract price was 11/. 15s, per ton. 


Steel Rails in France.—The Orleans Railway Company 
has let a contract for 25,000 tons of rails to the Steel Works 
Company of France. Therails are to be supplied, half at 
51. 3s. 2d. per ton, and half at 5/. 8s. per ton. A contract 
for 1000 tons of dephosphorised steel rails has been let by 
the same company to MM. de Wendel at 5/. per ton. 


Grain at Duluth.—The Duluth grain elevators, which 
now have a capacity of 9,400,000 bushels, will this season 
add space of 4,000,000 bushels more. 


Coal on Transatlantic Steamers.—The Alaska consumes 
253 tons of coal per day. The consumption of the Oregon 
is as much as 337 tons per day. 


The Westinghouse Brake.—The Westinghouse Air Brake 
Company is to put 1000 sets of its automatic freight train 
brakes in use on the Northern Pacific Railroad. 


Russian Manganese.—The manganese mines of the 
Charapau district in Southern Russia are growing in 
importance. In 1884 the output was 12,050 tons, and it is 


4 The bulk of the ore 
raised goes to England. 


Queensland Coal.—An application has been made for a 
rotection area on the Normanby for mining for coal. 


' Good specimen pieces have been raised. 
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We illustrate on the present and opposite pages a very 
ingenious and handy form of hoist or crane for manipu- | 
lating goods in factories and warehouses, and for lifting 
them from wagons, dock quays, ships’ decks, and the | 
like into sheds. Two forms are shown in our en- 
gravings, Figs. 1 to 4 representing a warehouse hoist 
for short lifting, and Figs. 5 to 11, a deck crane for 
deep lifts. The special feature is that only one rope 
is employed, both for lifting and traversing, and that | 
this is, in a sense, endless, that is, itis not wound upon 
a barrel or drum, Referring to Figs. 1 to 4, it will 
be seen that the lifting power is derived from a 
hydraulic cylinder, while the traversing motion is | 
effected by an oscillating water engine. To the top 
of the cylinder there is bolted a casting, which forms a 
guide to the ram, and is connected to the girders upon 
which the traversing or monkey carriage runs. These 
girders are mainly carried by gantries as shown, or 
are attached to the roof above. They can be made to 
rotate about a central point if desired. Upon the car 
riage are two ropes, or rather the two ends of the same 
rope. One is firmly attached to a frame depending 
from the carriage, and the other passes over the 
sheave, and carries a weighted hook for the attach- 
ment of goods. Commencing with the fixed end of the 
rope, its course to the end bearing the hook is as 
follows: It runs to the end of the girder over a large 
pulley, and back along the upper side of the girder to 
a similar pulley at the other end; then down and 
round a driving sheaveon the shaft of the water engine, | 
thence in a bight over the pulley at top of the ram, | 
down again, and round two more pulleys to the mon- 
key. The ram is shown in the highest position, and 
also the hook. If the ram be allowed to descend the 
hook will fall, consequently, on the shortening of the 
bight of the rope running over the ram; the load can 
then be attached and raised, and if the water engine | 
be then started the carriage can be run in or out as | 
desired. The starting levers are worked by hand | 
ropes, which are carried along the girder so that the | 
load may be controlled from either end. Fig. 4 shows | 
the details of the guide pulleys for the hoisting rope. | 

The remaining figures show a hoist suitable for 
erection on a quay, to discharge cargo from vessels. | 
It has three jibs designed to serve as many hatch- 
ways, and is arranged to allow the passage of a | 
grain elevator. The three hydraulic cylinders are | 
grouped together (Fig. 7) at the end of a gantry | 
running alongside the dock wali, and from them the | 
ropes are guided by pulleys first along the gantry, and 
then over girders or jibs (Fig. 9) standing at right | 
angles to the gantry. These jibs are hinged, and are | 
provided with worm gear (Figs. 5 and 6) by which they | 
can be elevated so as to be completely out of the way | 
when the ship is being brought alongside. They can 
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COMPOUND LOCOMOTIVE; PAULISTA RAILWAY. 
CONSTRUCTED BY MESSRS, SHARP, STEWART, AND CO., LIMITED, MANCHESTER. 
(For Desoription, see Page 614.) 
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therefore connected by an iron band to a neighbouring 
building. When the earthquake occurred, the band cut 
it in two. Chimneys of bungalows were liable to destruc- 
tion due to difference in vibrational period. By them- 
selves, either the chimneys or the roofs of the bungalows 
would have been secure, but when in contact they had 
been mutually destructive. If united, the various parts 
of a building, having different vibrational periods, should 
be connected by bonds so strong as to be constrained to 
move asa whole. Other observations indicated that in a 
severe earthquake the difference in phase of the portions of 
the building at the two sides of a crack sometimes reached 
2 millimetres ; from which it was deduced that portions of 
abuilding not likely to synchronise in their vibrational 
period ought either to be strongly tied together, or else, by 
joints intentionally left during its construction, be com- 
pletely separated from each other. 

Finally, the author observed that in the construction 
of buildings in countries liable to earthquakes, the most 
important principles to be followed were: First, to pro- 
vide aganist horizontally applied stresses; secondly, to 
allow all parts of the building with different vibrational 
periods either to have freedom amongst themselves, or 
else to bind them securely together with long steel or iron 
tie-rods, especially at the floors and near corners ; and, 
thirdly, to avoid heavy superstructures. 








EARLY AMERICAN LOCOMOTIVES. 
To THE EviTor OF ENGINEERING. 

Srr,—In your impression of the 18th inst. you print 
among your Miscellanea an extract from the Pittsburg 
Despatch referring to the introduction of the locomotive in 
America, and Mr. Horatio Allen’s connection therewith. 

Probably the following extracts from Professor Thurston’s 
** History of the Growth of the Steam Engine” may not 
be devoid of interest. 

According to Thurston’s account, the ‘‘ Stourbridge 
Lion ” was built by Foster, Rastrick, and Co., of Stour- 
bridge, and was purchased by Mr. Horatio Allen for the 
Delaware and Hudson Canal Company, of which he was 
at that time chief engineer. 

“*This engine was received in New York in May, 1829, 
and its trial took place in August at enue, Mr. 
Allen himself driving the engine. But the track proved 
too light for the locomotive, and it was laid up and never 
set at regular work.” 

Mr. Allen and Mr. E. L. Miller, of Charleston, S.C., were 
presentat the Rainhill competition, having madethe journey 
from the United States for the express purpose of seeing 
the machines tested. ‘Mr. Miller, on his return from 
the Liverpool and Manchester trial, ordered a locomotive 
for the Charlestown and Hamburg Railroad from the 
West Point Foundry. This engine was guaranteed by 
Mr, Miller to draw three times its weight at the rate of 
ten miles an hour. 

“Tt was built during the summer of 1830, from the plans 
of Mr. Miller, and reached Charleston in October. The 
trials were made in November and December. ... . The 
* Best Friend,’ as it was called, did excellent work until 
June, 1831, when the explosion of the boiler, in conse- 
quence of the recklessness of the fireman, unexpectedly 
closed its career. 

**A second engine was built for this road at the West 
Point Foundry from plans furnished by Horatio Allen, 
and was received and set to work early in the spring of 
1831. The engine called the ‘West Point’ had a hori- 
zontal tubular boiler, but was in other respects very 
similar to the ‘ Best Friend.’ It is said to have done very 
good work 

‘** Another engine, the ‘South Carolina,’ was designed 
~ by Horatio Allen for the South Carolina Railroad, and 
completed late in the year 1831. This was the first eight- 
wheeled engine ever built, and the prototype of a peculiar 
and lately revived form of engine.” This last reference of 
Professor Thurston’s is evidently intended to apply to the 
* Fairlie” type of locomotive, of which Horatio Allen’s 
engine, the ‘‘South Carolina,” was apparently the fore- 
runner. ours truly, 


London, 8.W., December 19, 1885. 








COMPOUND LOCOMOTIVES. 
To THE Epitor or ENGINEERING. 

Srr,—In common, I am sure, with a large number of 
our readers, I read with great interest the very able 
etter from ‘* Argus,” which appeared in your last issue. 
With much in that letter I entirely agree, and I should 
not trouble you with another communication on the sub- 
ject, were it not that I find that on certain points ** Argus” 
has not understood my views, while I fear also that he 
has been toa large extent Jed to condemn the Webb 
system of compounding, as a system, by faults in the 
manner in which it has been carried out so far in the 
engines built at Crewe. 

‘irst, as to twisting moments. I do not notice in 
“* Argus’s” remarks any reference to allowance having 
lbeen made for the effect of stopping and starting the re- 
ciprocating parts twice in each revolution. At high 
speeds the modifications in crank-pin pressures due to this 
cause cannot properly be neglected. It is quite true that in 
the case of the low-pressure cylinder of Mr. Webb’s engine, 
when the cut-off is later than half-stroke, these influences 
will have acy yanid no effect on the maximum turning 
moment ; but I have never advocated the use of this large 
single cylinder, as I quite agree with “‘ Argus’s” strictures 
as to its effects, 

Next as to the action of coupling-rods. In speaking of 
these ‘‘ Argus”—and I think some of your other corre- 
spondents—quite overlook what I may term the “tor- 
sional elasticity” of ordinary locomotive driving wheels. 
This elasticity is quite sufficient to enable a coupling- 





rod to transmit strain without the driving wheels slip- 
ping. Moreover, I may point out that in an ordinary 
outside cylinder engine with single drivers, these drivers 
are driven from opposite sides alternately, and each wheel 
may, when being so driven, be regarded as coupled to the 
opposite wheel by an axle, the torsional elasticity of which 
would allow (when transmitting a given power) an angular 
movement of one wheel with — to the other far in 
excess of that which would be allowed by a coupling-rod. 
Does ‘‘ Argus” assume that in this case each wheel slips 
alternately ? 

With regard to wear of bearings I notice that ‘‘ Argus” 
considers that the maximum strains and not the mean are 
to be taken into account when estimating their effect on 
such wear. If the maximum strains be so high as to pro- 
duce abrasion this would be correct, but so long as 
this abrasion does not take place it is certainly the mean 
strain only which has to be taken into account. With the 
Mallet system this mean strain is, as I have said, the 
same as with a non-componnd engine, save in so far as it 
may be slightly reduced by the less internal friction of the 
compound engine. 

The connecting-rod failures on Mr. Webb’s engines to 
which I referred in my last letter, I notice that ‘* Argus” 
attributes to excessive pressures on the low-pressure 
piston under certain conditions. This view may be quite 
correct, although looking at the engravings of Mr. Webb’s 
engines which have appeared in your pages, I should 
myself have been led to expect the breakdown, if so caused, 
to have taken place elsewhere than in the connecting-rod. 
Perhaps some of your correspondents may be able to say 
where and how the rods broke. I pte 6 think Mr. Joy 
could throw some light on the point, and in view of the 
fact that the breakdowns have in certain quarters been 
attributed to the use of his gear, it appears desirable that 
he should do so. 

Lastly, I may mention, that I am informed that Mr. 
Webb’s compounds are still working the Carlisle section ; 
if this be so, their withdrawal from that section must have 
been brief, and it would be interesting to know if any 
alterations were made in them in the interval. 


I am, yours truly, 
Glasgow, December 21, 1885. INQUIRER. 


To THE EDITOR OF ENGINEERING, 

Srr,—In your issue of the 11th inst. ‘‘ Inquirer” has 
stated the conditions in which he considers compounding 
justifiable, but he omitted to say whether he considered 
Mr. Webb’s engines to comply with these conditions or 
not. If they save sufficient coal to pay for their extra 
cost, leaving freeness of running and other advantages as 
net gains, they are, according to ‘‘ Inquirer,” justifiable, 
but otherwise not. Now, whether the engines do save 
coal and possess freeness of running and other advantages 
is a question of fact, and we ought not to be long in 
arriving at a conclusion. 

I have been able on two or three occasions previously 
to lay before you certain particulars showing what the 
real consumption of the Webb compound engines is. 
Referring to the figures I quoted as to Nos. 310 and 366, 
‘* Argus,” in your issue of September 23, said, ‘‘ we will see 
if any denial will be made.” No denial by the authorities 
has been made, and what is more, none ever will be, an 
that for the best of all reasons. But for the benefit of any 
who may remain unconvinced on the coal question I quote 
the following, being the Crewe coal sheet for September, 
from the English Mechanic of December 18: 





: | 
or Coal per| Cost per 











Engine. | Mile. | 100 Miles. 
| 20d, | 
503 | 33.6 | 1 4 5 |) Big compounds, London and Car- 
611 | 39.7 | 1 7 1/1) lisle. 
$6.2 | 15 4 | : Average of the link. 
789 29.4 | 12 4] Le 66 tala” It 
678 | 37.3 | 1 5 0| Precedents,” ‘‘ Carlisle” link. 
| 836 | 1 3 4 | Average of the link. 
333 | 27.9 | 1 210 : : 
1104 33.2 1 410 Holyhead link of compounds, 
| 30.6 1 83 6]! Average of the link. 
395 28.8 72 61) rele tean: Se 
2184 | 41.2 166) y Yorkshire link, 
| 31.9 1 3 6/| Average of the link, 
66 | 28.9 1 2 Bit. P 
520 | 34.7 | 14 8/5 Second London link of compounds. 
| 31.2 | 1 3 4] Average of the link. 








The above shows the most economical and the most 
extravagant engine of each link, as well as the average 
of the link. It is curious to note ‘‘ Dreadnought ” 
(503) and ‘‘ Experiment” (66) each at the top of their 
lists, they being the first engines of their respective 
classes. The head of the Yorkshire link is, however, 
not a Webb engine, but a Ramsbottom. 

What “Inquirer” means by referring to ‘‘freeness of 
running” I am at a loss to imagine, for if there is a single 
fact in connection with the North-Western compound 
engines which is clear and indisputable, it is that they do 
not run freely, more especially downhill. If they gain a 
minute on a ‘* Precedent” uphill, they lose two downhill. 
It is useless to repeat the same facts over and over again, 
for “3 one who cares to take a trip on the line can verif. 
what I say for himself. In travelling some time ago wit 
the 12 noon from Euston, the “‘ Precedent” engine driving, 
the train reached Rugby, 51 miles, in 52 minutes 12 seconds, 
after passing the 31}? post, a few yards north of Tring 
Station ; and I firmly believe there is not a single com- 
pound engine which could have done the same. 

I should be glad to know if the ‘‘ Dreadnoughts” are 
venturing on the Crewe-Carlisle road again, as I heard 
one had been seen at Carlisle a few days ago on the 
7.50 p.m. They have been doing precisely similar work 
on the southern section to what they formerly did on the 





northern. Thus, the special postal expresses and the day 
Scotch trains have been run vd them; and the Rugby 
engine ‘‘ Himalaya” brings updaily the 4.45 p.m. to Euston, 
returning with the 8.50. The former train is fast, but 
light; the latter heavy and slow, being the so-called 
“limited mail,” though it is not ‘‘ limited,” and does not 
carry a mail, 

The very name of ‘‘ Himalaya” suggests a digression for 
the purpose of alluding to the little mishaps which so con- 
stantly befall her class. In a previous letter I stated her 
record for the few months she had been running as three 
axleboxes broken, but to all these calamities she has added 
yet another, having broken a connecting-rod on Tuesda 
morning with an up express, near Lichfield, I was told. 
There seems to have been something wrong, too, with 
“ Ajax” on the 17th, but I do not know what. I should 
like to know if it is the fact that when Her Majesty came 
from Balmoral, a ‘‘ Dreadnought” was sent to Carlisle to 
fetch the royal train, but could not do so because when 
running there it failed on the way! If this is true it beats 
all. I give it as I heard it, a rumour. 

Yours obediently, 

December 21, 1885. A 

To THE EpiTor OF ENGINEERING. 

Srr,—Mr. Webb in his paper to the Institution of 
Mechanical Engineers, at Litge, states that the average 
consumption of coal per train-mile for the ‘‘ Precedent” 
class of engine was 34.6 lb. 

I compare this with the amount of coal consumed by 
the ‘‘ Marchioness of Stafford ” class of compound work- 
ing the Crewe-Carlisle section in September last. 


lb. 
No. 503=33.6 per mile ‘“‘ Dreadnought.” 


No. 511=39.7 __,, ” 
Average 36.2 for whole list of compounds on that 
section, 


No. 503 and No. 511 used least and most coal respectively 
of the compounds on the list. The average of 36.2 Ib. 
being for all compounds on that section. These figures 
are from the Crewe coal-sheet. 

I leave your readers to judge whether or not this is a 
satisfactory result. 

The compounds working the Holyhead section give 
the following results : 


Ib. 
No. 333=27.9 
No, 1104=32.2, ‘‘Sunbeam.” 


Average 30.6 for all compounds on this section. 


These are the smaller class of compound, built like 
No. 300 ‘‘ Compound,” which proved quite inadequate to 
do the work intended for them. In fact, it was the failure 
of these engines, about thirty of which have been built, 
that led to the building of the larger compounds. 

The work which they are now doing on the Holyhead 
section might be far more efficiently done by one of Mr. 
Stirling’s ‘‘singles,” using 26 lb. of coal. The 7 ft, 
single engines on the Great Western Railway bring the 
4.45 p.m. express from Paddington to Birkenhead at a far 


d | greater pace than any train on the Holyhead section ever 


runs; and it is always a heavy train, averaging twelve 
coaches, the greater part of them being heavy bogie 
carriages, The gradients, too, from Oxford to Birken- 
head are stiffer than anything that is met between Holy- 
head and Chester. 

gy average consumption of this class of engine is about 


A good deal has been said about the ‘‘ mechanical fitness” 
of Mr. Webb’s engines ; but the fact of three breakdowns 
occurring in one week is, ‘‘ Inquirer” says, only due to a 
defect of mechanical detail. 

Also I hear that the valve spindles of the low-pressure 
engine of the new class of compound tanks cannot be 
packed without the engine being lifted with jacks. Is this 
also a mere mechanical defect ? 

; Thanking you beforehand if you see fit to insert this 
etter, 
I am, yours truly 
< EvpaToria, 
Chester, December 19, 1885. 


To THE EpiTor OF ENGINEERING. 

Str,—I am sure all who read ‘* Argus’s” letters on this 
subject must admire the ease with which he cites examples, 
to back up his arguments, from all classes of steam en- 
gines. e certainly makes figures show, and usually with 
perfect fairness, what he wants them to show; but he 
sometimes leaves out of sight considerations which would 
seriously affect his conclusions, and there is an example 
of this in his letter in your issue of the 18th inst. 

By way of enforcing his argument that a high grade of 
expansion does not, by itself and of necessity, secure eco- 
nomical results, he quotes the cases of the City of 
Chester and Ems. By comparing the work done by 
these two steamers, he shows that the latter, though pro- 
pelled by engines which ought to burn a lot more fuel than 
the former, do better on less fuel. He gives the credit of 
this result entirely to the moderate rate of expansion in 
the Ems, and blames the (comparatively) high grade of 
expansion in the City of Chester for the poor result at- 
tained in her case. 

Now ‘“‘ Argus” would surely never dream of condemn- 
ing the ‘‘compound” principle, because there are com- 
pound condensing engines now working which are Jess 
economical in fuel than many simple non-condensing 
engines. Yet he condemns the proper use of the energy 
of the steam by high expansicn, because the two com- 
parisons he — (the Ems with the City of Chester, and 
the British King with the Leyland Liner) seem to support 
his argument, 
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There is, however, one very important factor in steam- 
ship performance which ‘‘ Argus” entirely overlooks, and 
that is the propeller efficiency. The differences in this, 
in different cases, would explain far greater anomalies 
than those “ Argus” cites. 

There are three factors in the ‘total combined 

efficiency ” of a set of marine machinery, viz., “ boiler,” 
** engine,” _and “propeller” efficiency, and it is easily 
seen that if any one of these be very low, the combined 
efficiency may be less—no matter how high the other two 
may be—than with a moderate efficiency in all three. 
The extreme case of this is when one of the efficiencies is 
nothing, and then the expression of the combined etticiency 
vanishes, To take an example of this extreme case. 
— a vessel to be fitted with a propeller having no 
pitch, That ship might have engines expanding the 
steam down to the lowest practicable limit, and powerful 
enough to drive her 30 knots, but she wouldn’t move an 
inch, no matter how hard the engines were driven. The 
boilers and engines might have absolute efficiency, and 
the result, looking only at the coal consumption per in- 
dicated horse-power, might be splendid, but the practical 
result, in work done—represented by the weight of vessel 
and the speed—would be nothing. If a sister ship were 
fitted with high-pressure non-condensing engines burning 
4 lb. or 5 lb. per indicated horse-power per hour, and 
driving a propeller of pitch sufficient to give a speed of 
only one knot per hour, the practical result would be 
vastly rig than in the former case; but it would be 
manifestly absurd to lay the blame of the failure of that 
one on the high grade of expansion employed. 

Now, I don’t know what the propellers of the City of 
Chester and Ems are, but it is conceivable—in fact, 
looking at the figures ‘‘ Argus” gives, I should say it is 
-certain—that the propeller of the Ems is far better suited 
for the vessel and power than that of the City of Chester, 
and that the inefficiency of the latter is mostly due to the 
inefficiency of the propeller. In this way, I think 
‘‘ Argus,” in laying the blame of the poor results from 
the City of Chester on “excessive” expansion, has the 
‘*wrang soo by the lug.” 

All ordinary marine experience goes entirely in the 
opposite direction, namely, that, other things being equal, 
that engine which takes the most out of the steam, by 
high expansion, is the most economical in fuel. 

The following example (from trial) shows the usual 
result: A full cargo ship, with engines whose cylinders 
are 30 in. and 55 in. in diameter, working at 80 lb. pres- 
sure, steams 9.3 knots with 750 indicated horse-power, 
when cutting off at % stroke in high-pressure cylin- 
ders (5 expansions); when cutting off at 4 stroke in 
high - pressure cylinders (20 expansions), she steams 7.2 
knots with 370 indicated horse-power. The steam con- 
sumption at the small power is about 4 that at full 
power, and the power developed per Ib. of steam at 
the early cut-off is double that with the late cut-off, 
so that the total coal consumption per hour at the 
early cut-off is one-sixth that at full power. If, now, 
these engines had been big enough to develop the high 
power at the early cut-off, that power would have been 


developed with only 4 = ( 4x Hs ) of the present coal 


consumption. Now “Argus” surely does not mean to say 
that in this case, the actual result would be no better than 
with the present late cut-off, and that two-thirds of the 
coal would be consumed in overcoming the increased re- 
sistance of the bigger engines. 

There is asentence at the close of ‘* Argus’s” letter 
which is a “‘ gem” in its way. After referring to the en- 
gines of the new North German Lloyd’s steamers, he says, 
** Of course it may be urged that the higher piston power is 
the result of more revolutions, but the higher speed is not 
the cause of this, it is the effect, the result of the system.” 
If that isn’t a mixing of cause and effect with a vengeance 
I don’t know what is. It seems to mean, if it means any- 
thing at all, that ‘“‘ Argus” believes (1) that the higher 
power is the result of the higher piston speed, and (2) is 
not the result of the higher number of revolutions; but 
that the higher piston speed is still the effect of the 
higher number of revolutions, and that the whole effect is 
the result of the system. I am much afraid this is not 
such a stable piece of logical argument as ‘‘ The House 
that Jack Built,” though it looks a bit like it at first sight. 
I am afraid to think where ‘‘ Argus” would have landed 
himself and his readers by this time if he has started 
his contributions to this discussion from such a shaky 
foundation. 

Yours truly, 

December 22, 1885. M. P 





THE ROYAL NAVAL RESERVE. 
To THE EpiToR OF ENGINEERING. 

Sir,—Having noticed in a recent issue of your paper a 
paragraph mentioning that the Admiralty had taken 
ateps with a view to theenrolment of a certain number of 
pen: ae in the mercantile marine, for the Royal Naval Re- 
serve, it occurred to me that a few words on a collateral 
subject may be of interest at the present time ; I refer to 
the enrolment of engineers in the Royal Naval Reserve, 
and I may be allowed to begin by chronicling a few points 
consequent on the late ‘‘ war scare,” which doubtless was 
the main cause for the above-named steps. 

In April of this year (1885), amongst vessels of a similar 
type, five Atlantic ‘‘ racers,” belonging to the port of 
Liverpool, were chartered by the Government to be 
brought forward with all despatch for commission as 
armed cruisers. Into their merits or demerits for the ser- 
vice for which they were intended, it is not my purpose 
to enter now, but with regard to their being efficiently 
‘‘ officered,” I may be excused for putting the engineering 





staff in the premier position, under this heading, as naval 
executive officers would at any rate have been at the heads 
of their departments. The Government, however, could 
not follow out the same plan with the former class, there 
not being nearly enough for theirown demand. An au- 
thorised officer was therefore sent down to Liverpool to 
interview the head engineers of the respective ships with 
a view to finding out the lowest terms at which they would 
enter the temporary service of Her Majesty’s Navy. The 
result being that their services could not be secured under 
an increase of pay amounting to something like 35 per 
cent. on their ordinary rate, and in the case of the Oregon, 
during the short term that vessel was employed, the engi- 
neers actually got this increase, thus establishing a pre- 
cedent. I may mention that in the charter of the respec- 
tive vessels, it was stipulated by both parties that the 
ships were to be ‘‘ engineered” by men belonging to their 
companies. 

It thus appears that had the ships proceeded to sea they 
would have been engined by men paid an exorbitant figure, 
clearly to the detriment of the economy the nation had a 
right to expect, or that they would, if manned by those 
unaccustomed to them, not have been in the highest state 
of efficiency. I merely repeat a truism which is well 
known amongst the members of the profession when I 
assert that it is impossible for a staff of engineers, used to 
one class of mechanism, to obtain the same efficiency out 
of another, different, for some little time. This was 
shown by a memorable example in the case of one of the 
cruisers which changed owners a year or so ago—all the 
engineering staff being replaced by men belonging to 
the present owners—which although having been taken 
out on a trial trip, made very indifferent time across the 
“ herring-pond,” and not till some four or five voyages did 
she attain her previous efficiency. Again, it is well known 
that the Admiralty prefer to keep the chief and some of 
the artificers in the same ship altogether (I refer, of 
course, to the larger ones, as Inflexible, Colossus, &c.,) for 
obvious reasons, 

Briefly, then, I have shown a few reasons why it would 
be greatly to the advantage of the country to be abie to 
place responsible men in our auxiliary force without 
having tc pay exorbitantly for them. The next point is, 
does the country, through the medium of the Admiralty, 
hold out any inducement to engineers of the mercantile 
marine to enter the Royal Naval Reserve? It will sur- 
prise many of your readers when I mention that the best 
answer to this question is to be found in the pages of the 
Royal a List for October, 1885. There are two names 
under the heading of ‘‘ Engineers.” Why is this? For 
two — reasons, I think, and the first is that not 
the slightest pecuniary inducement is held out; and the 
second, that the rules and regulations debar a vast 
number of the younger members of the profession—the 
class which I need hardly remind your readers they would 
be the most likely to join. It is strange, though true, that 
the latest rules respecting the entry of engineers in the 
Royal Naval Reserve bear the date 1864, so that though 
the type of mercantile engineer has totally changed during 
this ety owing to new classes of pet Peat at to 
which the rules for entry into the naval engineering 
department have been carefully revised from time to 
time—‘‘ my Lords” have not bestowed one thought on 
the auxiliary branch. 

Now, Sir, I will, with your permission, enunciate a few 
points which require alteration. You will notice in read- 
ing the “rules for the entry of officers,” &c., that all 
grades except that of assistant engineer, second class, are 
closed to candidates. I ask, does not this require altera- 
tion? Is it not preposterous to expect a chief of such 
vessels as the preo to have to serve one year as second- 
class assistant before being eligible for further advance- 
ment ? 

Then, again, the qualifications comprise that ‘*(b).... 
they must have served as chief engineer of steamers of 
100 nominal horse-power on the home trade or as second 
engineers in the foreign trade ;” this practically closes the 
door to vast numbers of the cream of the merchant ser- 
vice, as it is not necessary to have been either chief or 
second to obtain a Board of Trade chief engineer’s certifi- 
cate, and one may be for years in some of our leading com- 
panies ‘‘ waiting to get one’s time in” for chief. 

There is also a clause which I may just touch on, which 
reads very strangely. I refer to that clause giving certain 
privileges to engineers in the East India Company. Can 
any of your readers tell me which is the East India Com- 
pany? If the P. and O.,I may mention that it seems 
curious to grant this privilege to engineers of vessels of 
such comparatively small horse-power and speed. 

To return to the inducement question. 

The Admiralty must offer some substantial present 
inducement to mercantile engineers. I need not suggest 
any, as doubtless some scheme similar to that used in the 
French and German service could be adopted, merely 
hoping that, in conclusion, some other pen than mine may 
take this all-important matter up. 

I have the honour to be, yours, &c., 
GerorcE B. RicHarps, 

Late Assistant Engineer, H.M. Cruiser Alaska, 





THE NOMINAL HORSE-POWER OF 
MARINE ENGINES. 
To THE EpiTor oF ENGINEERING. 


Srr,—I beg to thank you for inserting my letter on this 
subject in your last issue, and to ask you to kindly allow 
me to supplement the same with the following figures, 
which require little or no explanation after my previous 
letter, but which will greatly facilitate the investigation 
of the subject (for which purpose only are they intended), 
by enabling the divisors for the nominal horse-power of al 
types of engines to be readily determined ; 

, 





Old formula oat N.HLP. 


20 x 22 x 300__ — 
35.000 =4 L.H.P.=1 N.H.P. 


? 
. n per cir. in. =28]b. mean per sq. in. 
eal P{G000 x 28 = 168,000. — 
Divide 168,000 by mean pressure in cylinder in pounds 
per square inch. 
Compound engines, 65 lb. steam. 
High-pressure cylinder : 
38 Ib. )168,000 


"3.9=ratio of pressure x ratio of tempera- 
ture deg. Fahr. 

17,240 divisor 
Low-pressure cylinder : 

9.5 lb. 168,000 
17,700 divisor 
Triple-expansion engines, 150 1b. steam. 

High-pressure cylinder : 





Mean divisor, say 17,500, 


70 Ib. )168,000 
2,400 
10.5=ratio of pressure x ratio of tempera- 
—— ture deg. Fahr. 


25,200 divisor, say 25,000. 

Intermediate cylinder : 

34 Ib. )168,000_ 
4,940 divisor, say 5000. 

Low-pressure cylinder : 

8.5 Ib.)168,000 
19,800 divisor, say 20,000. 

Notr.—The mean pressure in the cylinders will vary 
according to the proportions adopted for the cylinders, 
also to the proportions of the capacity given to the re- 
ceivers, 

The divisors for the nominal horse-power of the 
cylinders of ordinary expansion engines will be found in 
the same manner as here given for the high-pressure 
cylinders. 

In my previous letter, to find the divisor for the high- 
pressure cylinder of triple expansion engines, I took the 

roportion of power as 2 to 3 for compound engines ; 
rom the above figures, I note that it should be as 2.1 to3, 
and the inverse proportion would stand thus : 


2.1 : 17,600 :: 3: 25,150 


therefore the divisor for the high-pressure cylinder of 
triple-expansion engines might be made 25,000. 

ferring to my letter on the “ Economical Efficiency 
of Engines,” which you published in ENGINEERING, June 
27, 1879, I wish to remark that it is very desirable, while 
the subject of the nominal horse-power of marine engines 
is being investigated, the question of the proportion of 
efficiency of engines working at various pressures of steam 
should also receive consideration ; more particularly at 
the present time, when by the great increase in the pres- 
sure ‘of steam recently introduced into practice, the 
difference in the efficiency—or of the effective horse-power 
compared with the indicated horse-power—as shown by 
the difference observed in the practical results obtained 
on the trials of vessels, will be still further increased. 

I venture to suggest (it is only a suggestion) that the 
proportion of efficiency at the higher pressures of steam 
may be found to vary as the square root of the ratios of 
the temperatures of the steam. By this method of calcu- 
lation, taking the proportion of efficiency at 20 lb. steam 
to be .625, the following would be the proportions of 
efficiency at other pressures ; 


20 Ib. steam = .625 ) 

50 ,, «os = &i | Proportions of efficiency or 
70 ,, 3» = .689 + of effective horse-power to 
100 ,, »» =-718 | indicated horse-power. 
MGs, «= =a 


These proportions will be found to agree very approxi- 
mately with the difference in the results observed in prac- 
tice; and I submit that the difference in the proportions 
is too great to be properly ignored, when the object is to 
obtain a true measure for scientific comparison of the 
amount of work done. Thanking you in advance for your 
courtesy in publishing this letter, 

I am, Sir, your obedient servant, 
Ws. Bory. 

5, New London-street, London, E.C., Dec. 19, 1885, 

P.S. In the twelfth line of the fifth paragraph of my 
last letter for ‘‘ piston may be doubled” read “‘ velocity of 
piston may be doubled.” 








A Mam»otu Stream Hammer.—A mighty steam 
hammer has been ordered by the Cleveland City Forge 
and Iron Company from Messrs. Bement and Co., 
Philadelphia, and is rapidly approaching completion. The 
hammer will weigh, with appurtenances, over 200 tons. 
To receive it a building 120 ft. by 80 ft. has been erected. 
Two large boilers, with 6 ft. shell, 24ft. long, each con- 
taining five 12-in. flues, with an aggregate capacity of 
500 horse-power, are in the building. To support the 
hammer-block an excavation 20 ft. deep was made, and 
piles were driven close together to a further depth of 35 ft. 
On the top, traverse timbers of solid oak, 24in. square, 
have been placed, alternating layers, 8ft. high. The 
anvil weighs 18 tons; the ram or hammer head 13 tons, 
The cylinder is 36in. in diameter by 8ft. stroke, and 
takes steam both ways. Two steam cranes, each of 100 


]| tons capacity, serve the hammer with material. Each 


crane is worked by a 75 horse-power double engine, 
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RAILWAYS IN INDIA. 

Tue large sum of money which, upon the recom- 
mendation of the Select Committee of the House of 
Commons on Indian Railways (1884), the Govern- 
ment has decided to spend in theextension of present 
lines, and the construction of new trunk roads in 
our Eastern Empire, is a matter of very great im- 
portance to engineers in this country. At a time 
when commercial enterprise all over the world is 
exceedingly slack, and new undertakings receive 











no support, it is satisfactory to know that in one 
country, at least, active operations will be carried 
on for some years tocome. The Indian Govern- 
ment has decided to borrow annually 250 to 350 
lakhs of rupees, which at the present rate of ex- 
change (about 1s. 6d.) amounts to from 1,875,0001. 
to 2,625,000. The greater part of this will be spent 
on railways, and a fair proportion must find its 
way here to pay for stores, plant, and material. 

In the year 1884 there was purchased in England, 
through the agency of the Indian Office, stores to 
the following amount : 





£ 
A. Iron bridgework 123,455 
B. Engineer’s plant °-... 6,314 
C, Workshop machinery 12,933 
D. Permanent way _... a 198,490 
E. Locomotives and rolling stock 486,475 

F. Station materials and fencing x 
G. Tools and stores aa 32,938 
883,182 


In addition about a quarter of a million sterling 
was expended locally for the same objects. 

A scheme has been elaborated of work to be 
done during the years 1884-5 to 1889-90, and it is 
published in the last Administration report issued 
by Colonel F. S. Stanton, R.E. From this it 
appears that an expenditure of 20,49,03,991 rupees 
(15,367,000/.) has been decided upon, that sum in- 
cluding some works already in progress. On the 
1st of April there remained about 85 per cent. of 
the proposed work to be done, the funds being 
allotted to it at the following rates: 1884-5, 412 
lahks (3,100,000/.) ; 1885-6, 296 lahks (2,200,0001. ) ; 
1886-7, 265 lakhs (2,000,000/.) ; 1887-8, 265 lakhs 
(2,000,000/.); 1888-9, 265 lakhs (2,000,000/.) ; 
1889-90, 287 lakhs (2,150,000/.). This represents a 
very large extension of railway facilities, and must 
be productive of great results to the trade of the 
country. 

But not only will the railways serve as im- 
portant factors in the education of the natives and 
the development of the resources of the country, 
but there is every prospect that they will bring in 
a more than sufficient revenue to pay the interest 
on the cost of their construction, except in the cases 
where they are laid down for military reasons. The 
total net earnings on all the lines in 1884 yielded 
a return of 5/. 1s. 9d. per cent. per annum, or ex- 
cluding steamboat services and suspense items, of 
5l. 5s. 4d. The East Indian Railway and branches 
produced 7/. 13s. 7d. per cent., the Guaranteed lines 
paid 41. 16s. 9d. percent., the State lines (Imperial 
and Provincial) yielded 31. 17s. 5d. per cent., and the 
Native State lines 3/. 0s. 8d. per cent. This record 
falls somewhat below that of the previous year, but 
in spite of the temporary retrogression it will com- 
pare very favourably with that of other countries. 
The reduction of amount is due to a great extent to 
a falling off of the grain traffic and to a reduction 
of freights, undertaken to stimulate trade. The total 
number of passengers carried was 73,815,119, as 
compared with 65,098,953 in 1883, and the receipts 
from coaching traflic amounted to 5,070,754/. as 
compared with 4,606, 905/. The aggregate tonnage 
moved was 16,663,007 tons as compared with 
16,999,264 tons, and the receipts from goods traflic 
were 10,565,941/., as compared with 11,288,8611. in 
1883. 

To give an idea of the magnitude of the railway 
interests in India, we reproduce from the report 
referred to above the following Table. The amounts 
are given in rupees, and it is difficult to give the 
equivalents in pounds sterling, because the value of 
silver has depreciated from ten rupees to the 
sovereign to nearly fourteen during the period over 
which the Table extends. It is, however, usual in 
official documents to reckon ten rupees as the 
equivalent of a pound sterling : 


General Statement of Indian Railways. 


| 








ae | 1882. 1883. 1884. 
Miles open at end of 
you... ce rel 10,069 10,447 11,527 
Capital outlay at end of 
i ..1,37,84,16,644) 1,42,19, 31,294) 1,50,18,58,806 
Cost per mile open... 1,36,896; 1,36, 108) 1,30, 288 
Gross earnings during| 
the year 96 4 15,23,12,619] 16,27,97,525| 15,97,63,256 


Working expenses dur-| 





ing the year 7,58,05,494) 7,87,81,945)  8,06,96,463 
Net profits of year Pr 7,65,07,125,  8,40,15,580) 7,91,36,793 
Percentage of net profits 

on capital work aa 5.55 5.91 5.27 
Gross earnings per mile} 

per week calculated | | 

on mean mileage 

worked. . 294 | 301 276 











It will be noticed in this Table that 1080 miles of 
line have been opened during the last year, and to 
this great extension the lowering of the total divi- 
dend may be attributed, for as yet the traffic has 
not reached the amount which may be anticipated. 
This increase is greater than has yet occurred in any 
single year, although it does not much exceed the 
advance made from 1877 to 1878, which was 890 
miles. Sanction has been given for the construction 
of an additional mileage, aggregating 1343} miles. 
The more important of the sanctions are frontier 
lines, Sind-Pishin, 165 miles; Sind-Sagar, 313 
miles; and the Ferozepore - Sutlej bridge and 
approaches, 7} miles. Of the assisted companies, 
an extension of 844 miles of the Bengal and North- 
West Company has been sanctioned, and of the 
provincial lines, the Lucknow-Sitapur-Siraman, 
124 miles. In addition to these over 6000 miles of 
projected railways have been surveyed or are 
under survey ; it is proposed that a part of them 
shall be undertaken by the native states of Kashmir, 
Oodeypoor, and Junagad in Kathiawar. 

An important change took place during the last 
financial year. The first period of the contract 
of the Eastern Bengal Railway having expired, the 
State assumed possession of that line. There is 
now amalgamated with it the Poradaha branch of 
the Northern Bengal State Railway, and the Calcutta 
and South-Eastern State Railway, the whole being 
denominated the Eastern Bengal State Railway. 
The Bengal Central Railway still continues to be 
worked by the State Railway under the same agree- 
ment as had been current with the Eastern Bengal 
Railway, pending a reconsideration of the terms still 
under discussion. 

The fuel resources of India are being rapidly ex- 
tended by means of the railways. A boring for 
petroleum has been made at Khatun, and two seams 
found at 28 ft. and 36 ft. respectively, both of 
which gave steady supplies. The boring is now 
being continued to a greater depth. If the yield 
should prove satisfactory, it is proposed to adapt 
some of the locomotives on the Sind-Pishin line 
for experiments with oil fuel. The Umaria coal- 
field, which lies almost in the centre of the country, 
is fully answering expectations, and a line has been 
made to connect it with the main line from Bombay 
to Calcutta. In many other places coal is either 
being got or explored. At Singareni a consider- 
able area of good coal has been found at a moderate 
depth, and in a seam of great thickness. This will 
be of great importance to the Nizam’s Railway, and 
also to the Bellary-Kistna Railway, both under 
construction. Coal is also being got at the Mohpani 
mines, and has been proved at Hingir, to which 
place a railway is being made. About a year ago 
further explorations were made in the Salt Range 
near Pind Dadun Khan, with the result of finding 
eighteen outcrops, the aggregate exposed length of 
coal seam and coal shale being two miles. Two 
shafts have since been sunk, and seams of 30 in. 
in thickness found. The average cost of English 
coal in Bombay during the past year has been 
Rs.17 2 6 per ton, whereas the price of Indian coal 
at the pit’s mouth varies from Ks. 3 for Ranee- 
gungee coal to Rs. 9 per ton for Mohpani. The 
output of the collieries of the East Indian Railway 
is not included in the above, for they turn out coal 
at Rs. 1 11 per ton, and issue steam coal to the loco- 
motives at Rs. 2 3 per ton. 

Everything seems favourable for carrying out the 
recommendations of the Committee. Money is 
abundant, Indian finances are assuming a satis- 
factory condition, fuel is becoming cheaper, while 
the prejudices of the native rulers and people are 
fast breaking down. Once the railway system is 
fairly complete, famine will become an impossi- 
bility, and Indian produce will find its way to this 
country in more abundance. 








TEHUANTEPEC AND NICARAGUA. 

PRESIDENT CLEVELAND'S message, in its allusions 
to isthmian transit, seems to put the Nicaragua 
project once more into the background, and to 
throw a new light of promise around Captain Eads’ 
Tehuantepec scheme. We say that the message 
‘‘seems’’ to do this, for it is really very vague on 
both points. Out of the three long paragraphs 
devoted to this general subject it is possible for the 
friends of each project to extract both comfort and 
disappointment. But so far as one can strike a 
balance, the weight of executive favour seems to be 
with Captain Eads. 

The President withdraws the proposed treaty 
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with Nicaragua, which was the very foundation of 
the latest canal plan, from the consideration of the 
Senate. This by itself would be a knockdown blow, 
but later comes the alleviating statement that Chief 
Engineer Menocal has made a new survey of the 
Nicaragua route, the report and drawings of which 
will shortly be published by the Government. Thus 
the President smites with one hand and strokes 
with the other. But the contradiction is only 
apparent. He does not criticise in any way the 
feasibility of the route, or even object to the idea of 
loaning Government money to carry on the work. 
His reason for refusing his endorsement to the un- 
ratified treaty which his predecessor arranged with 
Nicaragua is that it involves political responsibilities 
which, in his judgment, the United States Govern- 
ment has no right toassume. ‘‘I do not,” he says, 
‘‘favour a policy of acquisition of new and distant 
territory, or the incorporation of remote interests 
with our own. . . . Therefore Iam unable to recom- 
mend propositions involving paramount privileges 
of ownership or right outside of our own territory, 
when coupled with absolute and unlimited en- 
gagements to defend the territorial integrity of 
the State where such interests lie. While the 
general project of connecting the two oceans by 
means of a canal is to be encouraged, I am of opinion 
that any scheme to that end, to be considered with 
favour, should be free from the features alluded to.” 
This it not condemnation of the Nicaragua project, 
per se. But it is not easy to see how the ground 
can be cleared for action upon the project without 
some such arrangement as this which Mr. Cleveland 
sets his face against. That Nicaragua should con- 
struct the canal herself is, of course, out of the 
question. That private American capital should be 
volunteered for the purpose, without some guarantee 
of official protection, seems equally impossible. 
But even if the capital were forthcoming, previous 
experiments indicate that Nicaragua would not be 
disposed to grant the necessary concessions without 
a guarantee from Washington of the canal’s neu- 
trality. 

President Cleveland offers a way out of this 
deadlock by hinting at a universal guarantee. No 
distinct proposition is made, but he speaks of a 
line of isthmian transit ‘‘consecrated to the 
common use of mankind,” and adds, ‘‘ whatever 
highway may be constructed across the barrier 
dividing the two greatest maritime areas of the 
world must be for the world’s benefit, a trust for 
mankind, to be removed from the chance of 
domination by any single power, nor become a 
point of invitation for hostilities, or a prize for 
warlike ambition.” Still further on he alludes 
again to ‘‘the necessity of a neutralisation of 
any interoceanic transit; and this can only be 
accomplished by making the uses of the route 
open to all nations, and subject to the ambitious or 
warlike necessities of none.” This is notably high 
ground, entirely worthy of the President and the 
American people at their best. That it is ground, 
the occupation of which is best calculated to hurry 
on a solution of the isthmus-transit problem, is not 
so clear. Though there is no such intention, there 
may easily bea dog-in-the-manger effect to this atti- 
tude. America declines to build a canal under her 
own protection and guarantees. She is equally de- 
cided in refusing to allow any other one power to 
build it and afterward exercise protective rights. 
The result of this attitude may conceivably be a 
prompt universal agreement among all the nations 
to have the canal built and kept absolutely free ; it 
is far more likely to beno canal at all. Of course it 
is easy to read between the lines of the message a 
reference tothe Panama Canal. The work of M. de 
Lesseps is nowhere mentioned, even indirectly. The 
most envenomed ‘‘ bear ” of Panama stock could not 
have desired a more chilling treatment of the enter- 
prise. But in every word said about America’s re- 
fusal to assume for herself responsibilities or 
privileges on the isthmus, there is a clear warn- 
ing to France that she must not try the thing on 
either. 

It is most interesting to note that the President’s 
sole expression of a desire for a speedy realisation 
of the isthmus?transit idea follows close upon his 
allusion to the Tehuantepec Railway scheme. Of 
this he says : 

‘The Tehuantepec route is declared by engi- 
neers of the highest repute and by competent 
scientists to afford an entirely practicable transit 
for vessels and cargoes by means of a ship railway 
from the Atlantic to the Pacific. The obvious 
advantages of such a route, if feasible, over others 





more remote from the axial lines of traffic between 
Europe and the Pacific, and particularly between 
the valley of the Mississippi and the western 
coast of North and South America, are deserving 
of consideration.” 

This is the only commendation given to any 
particular route, or plan, and as such seems highly 
significant. In the same paragraph, after speaking 
(as quoted above) about the necessity of securing 
universal neutrality for the line of transit, he says, 
“Toward such realisation the efforts of my ad- 
ministration will be applied.” The inference 
seems fair that the President favours Captain Eads’ 
plan. 


THE CLEVELAND IRON TRADE. 

Art the close of a year which cannot be called disas- 
trous, but which must be considered one of deep 
depression to the iron trade as a whole, it is well 
worth asking how one of the chief of the crude 
iron-producing districts has fared? In Cleveland 
there is the advantage which some other districts 
have not—that of the official returns of the iron- 
masters, and that the fluctuations of the trade may 
be in some degree gauged from time to time, and 
thus the movement of the year is more easily ascer- 
tainable than that of many other districts. The 
trade of the north is much bound up in that of the 
crude iron manufacture, not only because of the 
large consumption of coke, of ore, and raw mate- 
rials, but also because of the effect of the price of 
these products on the iron and steel trades. But 
during the year which is now so near its termination 
the course of the pig iron trade has been one which 
has been disappointing. The tendency of prices 
has been on the whole downwards, though with one 
or two checks, the stocks have over the year in- 
creased, and there has not been sustained either 
the home consumption or the foreign demand for 
crude iron, so that the year has weakened the trade. 
At the beginning of the year the range of prices 
was very low, but there has been a further decrease, 
and that to an extent which has rendered the pro- 
duction of crude iron at the market price an opera- 
tion which must be unprofitable to all the smelters 
except those who have been exceptionally situated. 
Where the smelter has either had contracts which 
were exceptionally favourable, or where he pro- 
duced the whole of the materials he used, there 
might be work without loss, but in other cases 
the sale at current prices seems to be at a rate 
almost certain to insure a loss. Still, the returns 
which the accountants under the sliding scale have 
compiled show that on the average the sales by the 
associated firms have been at rates higher than 
those of the market. The market price during the 
year has, however, touched a point lower than 
during any previous period in the history of the 
trade. At the beginning of the year 1885 the price 
of Cleveland pig iron, No. 3, was ll. 15s. 6d., and 
after a period a declension and one or two spurts 
the end of the year sees the price just about 1l. 12s., 
so that there has been a fall of about 3s. 6d. 
per ton—an important fall from such a low 
rate. It is remarkable that the fall in the price 
has not led to any serious declension in the 
amount of the production, and thus for the year 
1885, it may be fairly anticipated that the extent 
of the output of the Cleveland furnaces will be at 
least close upon that of the past year—the difference 
being so slight as to be practically not worth 
notice. We give, below, a table of the actual pro- 
duction of pig iron of all kinds in the Cleveland 
district during the past seven years, and we add 
thereto an estimate for the year 1885—an estimate 
founded upon the monthly reports of the iron- 
masters : 





Pig Iron Production in Cleveland. 


tons. 
1878 2,023,177 
1879 1,781,443 
1880 2,510,853 
1881 2,670,339 
1882 688,650 
1883 2,760,740 
1884 a = 2,484,340 
1885 estimated... 2,460,000 


It must be considered that this continuance of so 
large a production in the face of the fall in the price 
as we have stated is one. of the most remarkable 
features in the iron trade. But this production 
has been accompanied by a very notable growth of 
stocks of Cleveland iron during the year. Thus at 
the end of the year 1884 the stocks held by 
the makers and in the stores were 338,689 
tons—a quantity which was about 40,000 tons less 





than that held at the end of the year 1881. At the 
beginning of December, this year, the stocks had 
grown to the vast amount of 470,000 tons, and it 
is to be expected that in the last month of the year 
some additional increase must be looked for. If, 
however, we allow for that, it will be seen that of 
the very large production of pig iron in the Cleve- 
land district during the year 1885, the great bulk 
has been iron sold. 

We are not able to estimate as fully the extent of 
the production of Cleveland iron and of that from 
the ores imported. In the make of ‘‘ other kinds 
of iron” than Cleveland there is included ‘‘ basic” 
iron, so that it is rather difficult to decide as to the 
amount of the consumption of Cleveland ironstone. 
But it may be said that at the end of the year 1884 
there were seventy-eight of the local furnaces 
employed in the production of Cleveland pigs, and 
twenty were producing other irons. At the end of 
the year 1885, it may be said that about one-fourth 
of the total production is that of ‘‘ other irons,” the 
‘* basic” iron being included in the latter. The only 
deduction which can be safely drawn from the 
figures we have is that whilst the total production 
of pig iron in the Cleveland district has not de- 
creased in the year to any extent, the production 
of iron other than Cleveland has not increased, but 
has probably rather decreased on the year in its 
proportion. But we have no returns of the stocks 
of hematite iron held by the makers, and thus it is 
impossible to say whether the stocks of this class 
of iron have or have not been drawn upon. 

The increase to the stocks of crude iron in the 
Cleveland district during the year seems to be due 
both to the lessened shipments and also to a lower 
local consumption. The shipments of crude iron 
are always mainly from Middlesbrough, and these 
shipments may be put down as about 65,000 tons 
less for the year 1885 than for its predecessor, so 
that, with the loss in shipments from ‘other ports, 
it may be assumed that one-half of the increase in 
the stocks arises from the decreased shipments, and 
the remainder is due either to lessened local con- 
sumption or to the lessened requirements of users 


who draw the iron inland by rail. These, 
then, are the primary facts in the review 
of the Cleveland iron trade for 1885: A pro- 


duction on the whole maintained—maintained 
in the face of a decrease in the price, and main- 
tained at the expense of a rather heavy increase in 
the stocks in the hands of the producers and in 
the warrant stores. There have been falls in the 
selling prices of most of the products of that 
crude iron to an extent which is in most cases as 
full as that of the pig iron, and in one or two in- 
stances, such as iron plates, is even greater. It is 
not easy to suppose that the very low range of 
prices will continue into and over next year, 
because the unprofitable nature of the production 
would of itself prevent so large a make con- 
tinuing very long. The possibilities of a demand 
from the United States remain to be glanced at 
also, but these may be left to the future to 
decide, and it is just as well to allow the records 
of the year to tell their own story, and to teach 
their own lesson, leaving the possibilities of the 
future to be considered independently. 








THE NEW TORPEDO BOATS. 

WuatEVER may be the state of the shipbuilding 
trade in other parts of the country, there is work 
enough in the almost only remaining marine 
industry of the River Thames, an industry in 
which the metropolitan river as yet stands un- 
rivalled in spite of the cheaper labour, cheap coal, 
and cheap steel of other districts. We refer, of 
course, to the torpedo boatbuilding, and the fact 
was brought home to us very forcibly by a visit we 
had occasion to pay lately to Messrs. Yarrow and 
Co.’s busy yard at Poplar. 

The below-bridge firm has now in hand thirty- 
five large torpedo boats, which are being built to the 
order of British and foreign Governments. In 
addition to the large order for our own Navy which 
was placed last spring, there are vessels for Japan, 
Holland, Spain, Portugal, Chili, and Austria. The 
vessel building for the first-named country, may be 
said almost to have attained to the dignity of a 
ship, for it would be a misnomer to allude tu a craft 
166 ft. long, 18 ft. beam with 180 tons displacement, 
and about 1400 indicated horse-power, as a torpedo 
boat, and this particular vessel has a further claim to 
be considered above the boat class, as she is armour- 
clad, the machinery being completely encased by 
1 in, steel plating. This vessel will be propelled by 
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twin screws, duplicate machinery being provided 
throughout, and the guaranteed speed is 19 knots, 
but doubtless this will be exceeded by 1} knots or 
so. Although so high a speed will not be obtained 
with the two screws as if the same power were 
exerted through a single propeller, yet the in- 
creased safety, manceuvring power, and reduction 
in draught, are thought to more than compen- 
sate for a slight falling off in speed. 

It would seem as if second-class torpedo boats 
have become a thing of the past, so far, at least, as 
building any fresh ones is concerned. It is a ques- 
tion whether so small a craft as a 60-ft. boat could 
ever be used effectually against an enemy, except- 
ing under the most favourable conditions. In addi- 
tion to this the second-class boats are useless for 
any general purposes in times of peace, and occupy 
a vast deal of space on board the vessels that carry 
them. The great improvements in speed made 
lately by the larger navy pinnaces have made the 
second-class boats less necessary, as the pinnaces 
carry torpedoes and are afar handier and more sea- 
worthy style of craft ; useful also for general pur- 
poses as a ship’s steam launch. We therefore find 
no second-class boats in hand at Messrs. Yarrow’s 
yard, but off the wharf a number of the larger craft 
are just now being fitted. On the occasion of our 
visit, there were one or two of the twenty-four boats 
being constructed for the English Admiralty, five of 
which have already gone through their official trials. 
These boats are 125 ft. long, 13 ft. beam, and have 
a trial displacement of about 62 tons. The guaran- 
teed speed is 19 knots, but those that have already 
been tried have averaged about 19$ knots with 
about 650 indicated horse-power. The feature that 
strikes one most in stepping on board these craft 
is the fine expanse of deck which runs flush fore 
and aft, in place of having a raised structure in the 
middle and waterways at the side as has hitherto 
been usual in many of these craft, or else a very 
much arched deck such as Messrs. Yarrow have 
fitted. The deck of these boats is raised to the 
same height as the top of the superstructure in 
other craft, and this gives a very bold side, the 
freeboard being, we should judge from seeing a 
boat afloat light, about 3 ft. 6in. or so. The new 
arrangements, of course, give a great deal more room 
below, as the greatest headroom extends from side 
to side of the boat. There are two conning towers, 
one forward and one aft. The armament is not yet 
definitely settled, but there will be at any rate one 
torpedo gun built into the vessel forward, and 
probably two will be attached to each conning 
tower, giving a power to fire five torpedoes at one 
time, should the exigencies of warfare ever call for 
such an expenditure of aggressive force. There 
will no doubt be the usual machine gun arma- 
ment, but this point also is not definitely settled. 
There is a curious point about the disposition 
of machine guns in torpedo boats which is 
worth mentioning as illustrating the sheep- 
like manner in which the naval authorities of 
different countries follow a lead given them by 
any one of them. Some time ago the Russian 
authorities decided, for the sake of some fancied 
improvement, to place the machine guns in. the 
waterways, and the arrangement was carried out 
accordingly. After this the ‘‘improvement” be- 
came general, and it is now quite the fashionable 
thing to have guns at the side. It appears, how- 
ever, that the Russians no sooner got their boats 
than they found they had made a mistake, and the 
guns were accordingly shifted back to their original 
positions, where they can be worked with greater 
ease and in better protection. The naval authori- 
’ ties of other countries, however, still fancy there 
is some occult benefit in side armament, which they 
are determined the Russians shall not have the 
exclusive advantage of. 

To return, however, to the English boats ; they 
have the usual class of propelling machinery and 
auxiliary engines, including steam steering gear, 
air-compressing machinery, electric search light, 
fresh water condenser, &c. The cabin accommoda- 
tion is comparatively very good, 

There was also lying off the wharf one of the two 
large boats that Messrs. Yarrow have built for the 
Austrian Government, the sister vessel being 
hauled up on the slip after having been out fora 
preliminary run. These boats appear likely to 
mark an era in torpedo boat propulsion. They are 
135 ft. long and 14 ft. beam. The guaranteed 
speed is higher than any yet promised with any 
steam vessel of any kind, being at the rate of 22 
knots per hour with a load in stores, armament, &c., 





of 16 tons. Should this speed be reached—and we 
believe Messrs. Yarrow and Co. have never yet 
failed to meet their engagements in this respect, so 
we may give them credit for knowing what they 
were doing when they made their contract—should 
the boats come up to their guarantee, they will be, 
it is needless to say, the fastest craft ever built, 
22.4 knots light being the ‘‘ record ” at the present 
time. The speed of these two boats will be, we 
should imagine, about 24 to 24} knots, light. The 
great feature about them is the fact that the whole 
machinery will be driven from one locomotive 
boiler, the horse-power being estimated to reach 
1400 indicated. The trials of these boats will be 
watched with great interest by all engineers, for if 
the boilers can be worked satisfactorily it will solve 
a great problem in marine engineering. These 
boats have the arched deck before referred to, 
which although not affording, as before remarked, 
so wide an expanse of deck room or such ample 
room below, gives the boat a more business-like and 
aggressive appearance, besides which the nearer 
approach to a tubular cross section must allow of 
lighter scantling with the same structural rigidity. 
We hope to give further particulars and illustrations 
of these two remarkable craft when fuller data as to 
their performance have been recorded. 

One or two other vessels were lying at the buoys 
off Messrs. Yarrow’s yard, a Spanish boat about the 
same size as the English craft referred to, having 
her crew on board, and on the eve of starting for 
the Peninsula. 

On the stocks were about seventeen or eighteen 
torpedo-boats in all stages of completion, the average 
output of the yard being just now one vessel a 
week. Amongst others a large twin-screw boat for 
the Italian Government, which is to be 140 ft. long, 
and will have machinery to indicate 1400 horse- 
power. The armament will consist of two torpedo 
guns, built into the boat forward, for straight 
ahead fire, whilst a few feet aft of amidships a turn- 
table will be placed on deck which will carry two 
torpedo guns placed side by side, but with their 
axes so arranged that the lines of fire will diverge 
about six degrees. By means of this arrangement 
a great additional chance of striking an enemy is 
obtained if two torpedoes are fired at once, as 
should one be carried too far to the right or left the 
second one would probably hit the vessel. This 
placing the guns at an angle to each other was sug- 
gested by Mr. Yarrow, who is of opinion that it 
would also be advisable to arrange the bow tubes, 
when there are two of them, in the same way. 

In the Japanese boat referred to, the torpe- 
does will be fired by gunpowder, and the guns 
are now being made in France. Gunpowder, as 
means of ejecting torpedoes, appears to be gaining 
ground in the opinion of foreign naval authorities, 
and will no doubt supersede the pneumatic method 
hitherto in use, the escape of air through the leak- 
age of joints, caused by the inevitatle shaking of 
the boat at high speeds, being a very serious objec- 
tion ; besides which the simplicity of the gunpowder 
arrangement generally must always tell largely in 
its favour. In the West Indian Docks, close by, 
Messrs. Yarrow and Co. have several vessels which 
are to be fitted with torpedo gear, amongst others 
two first-class boats they built some time ago for 
Holland, the Dutch Government having recently 
made arrangements with Messrs. Whitehead and 
Co. by means of which they are enabled to use the 
Whitehead torpedo. 

As may be gathered from what we have said, the 
Poplar yard is as full of work as it can well be, 
and there are just now over 1200 men employed. 
This makes the whole place swarm like a hive, 
every foot of ground being occupied, and in this 
respect the compact little yard on the lower Thames 
is just now a cheerful contrast to the vast un- 
tenanted shipbuilding establishments of the north. 
In order to keep pace with the growing demand, 
Messrs. Yarrow and Co. are increasing their premises 
as fast as they can, it being a pretty close struggle 
between boats and buildings as to which shall 
occupy the ground. Within the last few months, 
the capacity of the yard has been increased about 
thirty per cent. by the acquisition of a part of the 
adjoining yard of Messrs. Samuda Brothers. Ona 
part of this is a new pattern and joiners’ shop. The 
forge and smithy have been recently enlarged. There 
are three steam-hammers, a more powerful one, 
necessitated by the heavier forgings required for 
larger boats, having just been added. Here the 
steel propellers are forged, the blades being 
solid with the boss and hammered to the required 
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contour on blocks, being afterwards set by hand by 
means of templates. e making of these steel- 
propellors is very nice work, requiring skilled 
manipulation, and is a very important element in 
torpedo boat construction. 

The machine and erecting department has been 
increased by about one-half its capacity lately, and 
now consists of a fine brick building with two large 
galleries. In the erecting part there were half a 
dozen pairs of engines in process of being put to- 
gether for the boats on hand. These are of the 
usual two-cylinder compound type, the only notice- 
able difference being the increase in size. The 
Austrian boats referred to, however, have three 
cylinders, one high and two low-pressure. In the 
machine shop, as in the forge, one sees at once in- 
dications of the increasing size of torpedo craft in 
the larger and more important machine tools, 
several of which have been recently added. Amongst 
the rest may be mentioned a large slotting machine 
with universal table, all motions being automatic. 
This is a fine solid tool, and has been made by 
Messrs. Shepherd, Hill, and Co. Close by there is 
a apr machine by the same makers which will 
take pieces 8 ft. square in section between uprights 
and under the cross slide. Another of the larger 
tools is a screw-cutting lathe with sliding bed by 
Mr. W. Asquith, of Halifax. Near this is a large 
radial drill by the same maker, which has been de- 
signed for the special work in connection with tor- 
pedo boats’ engines and fittings. The shop is 
served by three overhead travelling cranes, and 
there are a couple of lifts communicating with the 
galleries above. In one of these the lighter machine 
tools are placed, including some milling machines 
by Messrs. Muir and Co., of Manchester. In this 
gallery, the brass-finishing, is also done, the various 
special cocks, valves, &c., used in torpedo boats 
and their fittings. The auxiliary engines, steam 
steering gear, centrifugal pumps, &c., are also made 
in this gallery. The second gallery referred to is 
occupied by fitters, and here the link motions, con- 
necting-rods, and such parts are prepared. 





THE CREIL EXPERIMENTS. 


THE members of the Academy of Sciences have 
been invited to assist in the experiments on the 
electrical transmission of power between Creil and 
Paris; and a recent visit paid by them was marked 
by some curious incidents, which were reported by 
M. Bertrand at the meeting of the Academy held 
on the 14th inst. We have already described the 
special construction of the cable conductor, and we 
pointed out that it would probably act as a con- 
denser, of which one element would be the cable 
itself, and the other, the lead sheathing which in the 
Berthoud-Borel system forms the external surface 
of the insulation. Under the high tension of the 
current transmitted, the phenomenon of condensa- 
tion was produced, and the discharge was assisted 
by the excessive humidity of the atmosphere during 
the trials. The conductor, at certain points of its 
course, passes quite near to various telegraph lines. 
At one point a contact was established accidentally, 
the branch of a tree shaken by the wind making the 
connection; the discharge was assisted by the 
moisture covering the branch, and it traversed the 
wire as far as the nearest telegraph station, where 
it discharged itself in a powerful spark, and damaged 
the apparatus. From the same cause, the telephone 
and telegraph instruments at the different forts on 
the north side of Paris were thrown out of order. 

In another place, where the conductors passed 
over a house, a series of sparks were produced to 
the terror of the people residing in the building. 
Of course these phenomena were not surprising, 
and present no argument against the experiment. 
They simply prove that the type of insulation 
chosen by the Commission, and which is well adapted 
for less powerful currents, is not so suitable in this 
case. In the earliest stages of the undertaking 
this question of insulation was approached with 
great hesitation on the part of the Commission. 
An efficient rubber coating was rejected on ac- 
countof its high cost, and the Berthoud-Borel system 
was decided upon without any idea being enter- 
tained of the curious results that would follow, and 
which would have been avoided if a simple insula- 
tion of tarred cotton had been employed. This 
would also have had the advantage of cheapness 
and reduced weight. But as the line is complete, 
and must be maintained as it is, the inconveniences 
already experienced will be avoided by making 
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earth connections at each post, so that the electricity 
condensed on the surface will pass off readily. 

The recent trials have also shown the necessity 
of improving the insulation of the dynamo, and the 
wisdom of sparing no expense in material and work- 
manship to insure durability, which is of course one 
of the first conditions of commercial success. The 
cost of first establishment will be raised consider- 
ably, but that is a small matter compared with the 
frequent breakdowns, stoppages, and repairs that 
would follow anything but a first-class installation. 

Up to the present the experiments have not gone 
beyond their preliminary phase, and have given 
only very approximate results. The scientific data 
obtained appear to be very satisfactory to MM. 
Rothschilds, as they have taken up the matter defi- 
nitively. It now rests with them to carry the ex- 
periment to its conclusion and to solve satisfactorily 
the industrial problem involved. In order to 
arrive at this point many further trials will be 
necessary in order toascertain accurately the prac- 
tical data which will control the question, and in 
which is involved the use of currents of enormous 
tension which M. Marcel Deprez is endeavouring 
for the first time to turn to industrial account. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Ar the general meeting of the Society of Tele- 
graph Engineers and Electricians on Thursday, De- 
cember 10, a paper by Mr. H. Kingsford on a new 
method of localising a fault in a submerged sub- 
marine cable, by tests from one end only, was read 
by the secretary, Mr. Webb. 

Mr. Kingsford’s method is designed to overcome 
the error due to ‘‘ polarisation” of the fault, which 
accompanies the ordinary ‘‘ Blanier” test. The 
latter test consists in measuring the copper resist- 
ance of the cable when the further end is insulated, 
and also the resistance when the further end is put 
to earth. This can only be done when the electri- 
cian at the distant end can co-operate. 

Let R be the resistance as measured from end 
1 when end 2 is free, 7 the resistance from end 
1 when end 2 is to earth, x the resistance from 
end 1 to the fault F, y ihe resistance from end 2 to 
the fault F, z the resistance of the fault to earth, 
and / the resistance of the line when in good condi- 
tion. Then, 

l=at+y;R=at+2;r= 4" ; 
yt: 
and 
Yz 
yte 
Also from these equations we see that 
l-y=R-<z,0orz-=R-J/+y, 


a=l—v=R-2=r- 


and that 
_y(R -1+y) 

R-1+2y° 

Multiplying both sides of this equation by (R — 
1+ 2 y) we get 

y?-2y (l—-r)=RI—2? - Rrtlr, 
and from this quadratic equation we have, 
y=l—rt+ JP-Rr+IR-lr 
=l--r + »/(R—r) (l-r) ohms. 

From this result by substituting the value of y, 
and from the fact that «—I—-y, we get, 

a=l— y=r — »/(R—7) (1—7) ohms, 
and hence 
c=R—Il+y=R—r+ V(R —r) (\—r) ohms, 

On dividing x or y by the resistances per knot of 
the cable, we get the number of knots to the fault 
from stations 1 or 2. 

The following correction of the late Mr. Charles 
Hocken is sometimes applied in the case of long 
cables or those of low insulation resistance : 


l=r! (1+ yl ) 
R! 


Where r'=observed copper resistance in ohms 
when the line is perfect, corrected for temperature, 
and R! = observed insulation resistance in megohms, 
when the line is perfect, corrected for temperature. 
In applying the new method of Mr. Kingsford, the 
ordinary Blanier test as above is taken in order to 
get the approximate resistance « from the testing 
station tothe fault F. From this the other ap- 
proximate values—y and z ohms— are obtained. 
Mr. Kingsford then proceeds to find the value 
of a resistance which is to be inserted at station 
1, when testing with the cable free at the distant 


l-y=r 





end. This can best be done on shore by the 
method known as ‘‘ reproduced deflection.” 
Using this well-known method, 


Let + =resistance of battery, 
ri=resistance of well-shunted galvanometer, 


or 
gs 
g+s 
a=electromotive force of battery. 
Then 


a 


rtripa4 4? 
ytz 


Sie 


= current through « when the line is to earth at the 
distant end; and 
a eS 
rt+rit+a+z ff 
= current through fault when the line is free at the 
distant end, 


The portion of “ flowing through the fault is, 
i] 


roughly speaking, 

ay 

= 

yt+z 

Let this quantity = - , then h-f will repre- 
U 

sent the first approximation to the resistance R, re- 
quired for insertion at the testing end of the line. 
Placing R, in circuit, another observation is taken 
with the line free at the distant end. Then a test 
is taken from the actual end of the cable with the 
distant end to earth. Thus in the same way as 
x, y, x and R, were obtained, fresh values x,, y,, 2 
and R. are obtained. This process is continued 
until it is found that Rn = Rn — 1, and the results 
obtained with this resistance inserted will be correct 
if the test is carefully made. 

On board ship Mr. Kingsford prefers to use a 
Wheatstone bridge. In this case the value of Rn, the 
correct resistance to be inserted, is got as follows : 

Let a=E.M.F. of battery. 

vr=resistance of battery. 
— < in either side of bridge. 

R, Ra, Ro, &c. =resistance unplugged when a balance 

is obtained with the distant end free. 
R', R'., R'» , &c.=resistance unplugged when a balance 
is obtained with distant end to earth. 

R,, Re, Rs, &c.=first, second, third, &c., approxima- 

tions in ohms to resistance which 
must be inserted when testing line 
free at distant end; R,» being the 
correct insertion, 


Then, when the distant end is free, 
a 
rt r’+R— © — current through the fault ; 
= ce 


and when the distant end is to earth, 
a 
+R 


+ a =current through 2, 
t 


In the same manner as before, we now find 


the quantity of < flowing through the fault. Let 
¢ 


this — “ , then R, will equal 2 (e-c). 
é 

Having now obtained R'! we proceed as before to 
obtain «', y', z'. always testing from the actual end 
of the cable when the distant end is toearth. This 
process is continued until the insertion represented 
by R,»=that represented by Rn-1. Rn, as 
before, willthen be the true resistance to insert. 

The current through the fault by this method of 
Mr. Kingsford will be the same when the distant 
end is free as when it is to earth. In principle it 
is in the main similar to one recently brought out 
by Sir James Anderson and Mr. A. E. Kennelly, 
of the Eastern Telegraph Company. 

Mr. Kingsford remarks that it is a good plan to 
make up the Wheatstone bridge with spare cable, 
especially in cases where the resistance to the 
fault is small, and when the fault is of such a 
nature as to require the application of a powerful 
electromotive force. When the fault is con- 
siderably nearer one end than the other, tests 
should be taken from that end if possible. In the 
case of a high resistance fault near the distant end 
of the line, R,, R,, &c., might at times be so high as 
to seriously interfere with the sensitiveness of the 
test. In such cases the electromotive force must 
be altered. Should the additional inserted resist- 
ance make no difference in the result it will of 
course be safe to accept that result as correct. Mr. 





Kingsford states that his method has given good re- 
sults in every instance of his application. 

It being the annual meeting, the report of the 
Society was read on the conclusion of Mr. Kings- 
ford’s paper, and it was announced that steps had 
been taken to prepare and institute a uniform 
system of electrical nomenclature, with the help of 
English professors and French electricians. A 
formal resolution of the Society had also been for- 
warded to the Board of Trade with reference to the 
objectionable clauses of the Electric Lighting Act, 
and the Society was engaged in considering Dr. 
Fleming’s suggestion for a national standardising 
laboratory. 

The new President and Council were then 
ballotted for on a new system, which consisted in 
submitting double the number of candidates re- 
quired for election, and leaving the members to 
choose the names for themselves. The result of 
the ballot showed that Professor Hughes had been 
elected President, and that the new members of 
Council were Professor Fleming, Professor Perry, 
and Professor Silvanus Thompson, whilst the new 
associate-members of Council were Mr. Lant Car- 
penter, Mr. Gisbert Kapp, and Mr. John Munro. 
The next meeting of the Society will be held on 
January 28, when Mr. Spagnoletti will resign the 
presidential chair in favour of Professor Hughes, 








OTTO v. STEEL. 

TuIs important case, which has been fought for 
sixteen days before Mr. Justice Pearson, ended on 
Saturday last with judgment for the plaintiff. There 
was a formidable array of counsel and scientific 
witnesses for the prosecution; the former in- 
cluding the Attorney-General (Sir Richard Webster), 
Mr. Aston, Mr. Hemming, Mr. Davey, Mr. W. N. 
Lawson ; and the latter Sir Frederick J. Bramwell, 
Mr. Imray, and Mr. Dewar. On the other side, 
Mr. Moulton fought the case with the assistance of 
Mr. J. C. Graham, while Dr. Hopkinson and Mr. 
Dugald Clerk were called in support of the defen- 
dant’s contention. The point at issue was the 
validity of Dr. Otto’s patent of 1876, under which 
Messrs. Crossley Brothers, Limited, manufacture 
gas engines in this country ; it was admitted by the 
defendant that his engine was an infringement of 
this patent, and that if it were valid, he was liable 
under the statute. The first and second claims 
were attacked. The latter of these two, which 
refers to the well-known cycle of operations which 
obtains in the Otto engine, was sought to be invali- 
dated on the ground that a description of a similar 
series was to be found in a French book existing in 
the library of the British Museum. This attempt, 
however, failed. The first claim, the most impor- 
tant, is for ‘‘ admitting to the cylinder a mixture of 
combustible gas or vapour with air separate from a 
charge of air or incombustible gas, so that the 
development of heat and the expansion or increase 
of pressure, produced by the combustion, are rendered 
gradual, substantially as and for the purposes 
set forth.” In relation to this, the specification 
explains that the method of admission secures a 
stratification of the gases in the cylinder, the com- 
bustible mixture being comparatively very strong 
near the end or cover, then becoming weaker and 
weaker until, near the piston, it is almost inert. 
As a consequence there is the certainty of ignition, 
and then a delayed or slower combustion or ex- 
plosion takes place than if the entire space were 
tilled up with highly explosive composition. The 
issue turned upon the evidence offered by the two 
sides upon this point, and we cannot summarise it 
better than by giving an abstract of a part of the 
judge’s decision. Mr. Justice Pearson said that he 
construed the meaning of the specification to be, 
not that there was an absolutely incombustible 
body of gas, or cushion, between the piston head 
and the explosive part of the charge, but that the 
combustible particles were more or less dispersed 
throughout the whole charge, the mixture being 
stronger near the place of ignition ; also, not that the 
actua! pressure in the cylinder was increased as the 
charge burned gradually, but that the decrease of 
pressure, as the gas expanded, was lessened by the 
continual combustion, and development of heat. 
His Lordship then criticised the evidence. There 
were three sets of experiments to be considered. 
The first were Professor Dewar’s. He had tapped 
the cylinder at three points, and had found that 
the gas existed at those points of the relative 
richness of 10, 7, and 5 per cent., just what would 
have been expected from the specification, Sir F, 
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Bramwell and Mr. Imray had confirmed this by | 


trials with the eudiometer. The next experiments 
were by Mr. Clerk, in which a platinum wire 
attached to the piston head was heated by an electric 
current. The diagrams taken in this trial showed 
that the engine was working under abnormal con- 
ditions, and therefore the results must be put aside, 
although they showed, if anything, that there was 
heterogeneity and not homogeneity in the gases. 
Judging therefore, as fairly as he could, he came to 
the conclusion that there really was heterogeneity. 
But Mr. Moulton had argued that if such were the 
case, the plaintiff was merely using the residium as 
a diluent, and that the indicator diagrams showed 
that instead of there being a gradual increase of 
pressure in the cylinder during work, there was first 
a great and rapid increase, and afterwards a decrease, 
instead of an increase. But comparing the dia- 
grams of the Otto and Lenoir engine he found that 
the former differed from the latter in that though 
the pressure was diminished during the stroke, it 
did not diminish as much as it would have done 
under the influence of an unsustained impulse or 
explosion, and that this showed that the explosion 
was modified by the arrangement of the gases, In 
conclusion the judge said that he came to the con- 
clusion on the whole case that in Dr. Otto’s engines 
there was at the time of ignition a mixture hetero- 
geneous and not homogeneous ; that it had exactly 
the effect which Dr. Otto said it had in the first 
claim, that there was no anticipation, and that the 
patent was valid and good. 





NOTES. 
Tue Maquarre-Srreet Exectric Lamps. 

Among the several large electric lighting installa- 
tions recently completed in Paris, that of an exten- 
sive bathing establishment in the Rue Rochechouart, 
opened especially for the working classes, should be 
mentioned. These baths are supplied from the 
condensing water coming from the engines of the 
Ville de Paris. Another similar establishment, 
known as the Arénes Nautiques de Paris, organised 
under analagous conditions, is to be lighted by elec- 
tricity. These two installations, which merit a de- 
tailed description, comprise a very original form of 
arc lamp, designed by MM. Maquaire and Street, 
engineers of the Soleil lamp syndicate. 


A REvo.vine Jatt. 

The revolving turret used on monitors in the 
United States Navy during the war of the rebellion, 
was a unique invention, which served its special 
purpose under the conditions peculiar to that form 





of flat ironclad, but this method has been applied | 





in the construction of a jail at Omaha, U.S.A. The 
cells are contained in an iron cylinder weighing 
45 tons. It is three stories in height and contains 
ten cells on each story. The revolution can be 
made by a crank which engages in suitable gearing, 
or by a water motor. There is a single entrance on 
each floor, and for the purpose of change of prisoners 


front of the door. 


Eptson’s Exectric Licut StanDARD. 

In order to obtain an electric light of unvarying 
candle-power as a test or standard lamp, Mr. Edison 
has devised a simple apparatus consisting of a 
standard battery, a galvanometer, and a wire slide 
resistance of circular form placed round the base of 
the instrument. The whole is supported on a solid 
metal tripod. A separate main battery is used to 
supply the current to light the standard lamp, but 
its current is regulated by the use of the standard 
battery and the wire rheostat. 
batteries are opposed to each other through the 





In fact, the two | 


firms has hitherto been very severe. The home in- 
dustry is now, however, better able to take care of 
itself, and the number of blast furnaces, which was 
only 279 ten years ago, has now been much in- 
creased, those in Carinthia and Styria being fed 
with charcoal and turning out some of them as 


| much as 10,000 tons of iron per annum. Altogether, 
the turret is revolved until the desired cell is in | 


Austria and Hungary manufacture about 500,000 
tons of irona year, the chief blast furnaces being in 
Styria, Carinthia, Bohemia, Moravia, Silesia, Upper 
Hungary, Croatia, and Transylvania. There are 
twelve Bessemer steel works and five Martin- 
Siemens steel works, nearly all of which are 
equipped for making steel rails ; there are only five 
manufactories for making steel tyres and as many 
for making locomotives, of which about 400 are 
turned out in the course of the twelvemonth, this 
being quite enough for the 12,500 miles of railway 
open for traftic in the dual kingdom. 


European Rartway Progress. 
Some statistics of considerable interest have just 


interposition of the rheostat, and any change in | been collected in illustration of the progress of rail- 


the main battery is compensated for by moving the | way construction in Europe in 1884. 


It appears 


slide of the rheostat, the galvanometer showing | that at the close of 1884 there were 118,334} miles 


that the balance is correct. 
been in use for some time by the Society of Amateur 
Photographers of New York. 


A Porentiat InpicatTor FoR Evectric LicgHTina. 
The German Edison Company employ an ar- 
rangement of the Wheatstone balance for indicat- 
ing any deviation from a constant potential in 
their electric light mains. The bridge consists 
of two German silver spiral resistances and two 
incandescent lamps joined up alternately. A small 
adjustable rheostat is also included in one arm of 
the bridge, along with one of the German silver 
wires. A galvanometer and key are connected 
between the opposite junctions of the lamp and re- 


sistances ; and for the two poles of the usual test- | ‘ L ; . U 
|and Finland, 326 miles; Servia, 1525 miles ; 


ing battery the two conductors of the installation 
are joined up instead. The lamps burn with a 
feeble glow and indicate the passage of the current ; 
but on depressing the key of the galvanometer the 
needle indicates any departure from the constant 
difference of potentials which should subsist be- 
tween the two conductors. 


THE Iron AND STEEL MANUFACTURES OF AUSTRIA 
AND Huncary. 

Herr Bressart, the mining engineer of the State 
Railways in Austria, in a report upon the present 
condition of the iron and steel manufactories of 
Austro-Hungary, states that despite the duty of 
16s. a ton upon wrought-iron and 2/. 16s. a ton 


upon steel rails, &c., the competition of German | 





The apparatus has | of railways in operation upon the European Conti- 


nent, as compared with 114,374 miles at the close 
of 1883. It follows that 3959} miles of new line 
were opened in Europe last year. The increase, it 
will be seen, is equivalent to nearly 3$ per cent. 
upon the 114,374 miles of line at work in De- 
cember, 1883. The 3959} miles representing the 
new line brought into operation in 1884 was made 
up as follows: Germany, 518} miles; Austria and 
Hungary, 7802 miles ; Belgium, 28} miles; Den- 
mark, 81 miles ; Spain, 2574 miles ; France, 938? 
miles; Great Britain and Ireland, 2092 miles; 
Greece, 95% miles; Italy, 293? miles; the Low 
Countries and the Luxembourg, 83) miles ; Por- 
tugal, 20 miles ; Roumania, 51{ miles; Russia 


Sweden and Norway, 126} miles; and Switzer- 
land, 6{ miles. The extent of line in operation in 
Germany at the close of 1884, was 22,9602 miles. 
France ranked second with 19,510 miles ; Great 
Britain and Ireland, third, with 19,071} miles; 
Russia and Finland, fourth, with 15,8692 miles ; 
and Austria and Hungary, fifth, with 13,816} miles. 


Tue WATER Famine IN LIVERPOOL. 

On the 13th of July last the quantity of water in 
store in the Rivington reservoirs, Liverpool, was 
1135 million gallons, and in view of the protracted 
drought the Municipal Committee limited the service 
on the 18th to twelve hours per day in the city and 
Bootle. On August 28 the hours of supply were 
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further reduced to eight in the same area, and to 
eighteen in thesuburbs. At the same time salt water 
was partly used for street sprinkling. The combined 
result of these measures was that the volume of 
water drawn for Liverpool from Rivington during 
the seventeen weeks ending November 10 was less 
by 338 million gallons than during the correspond- 
ing period of 1884. The reservoirs continued to fall 
until September 22, when the total quantity in 
stock was 650 million gallons, about equal to five 
weeks’ supply for use in Liverpool and for compen- 
sation to the millowners on the river. Rain 
then began to descend in sufficient volume to more 
than supply the demand. The total quantity in 
stock on November 16 was 1630 million gallons. 
The reservoirs hold, when full, 4080 million gallons, 
and consequently there was a deficiency of 2450 
million gallons before the overflow line was reached. 
Of the 16 in. of rain which fell during the period of 
seventeen weeks referred to, the proportion actually 
impounded and utilised, after allowing for loss by 
evaporation, was 65} per cent., leaving only 
2) inches available for storage, after supplying 
Liverpool and giving the statutory compensation 
to the rivers. After the ground became saturated 
with wet the proportion of rain impounded was 88 
per cent. Mr. Parry, the engineer, reported to 
the Water Committee on November 16 that the 
reservoirs were still lower than at the same date of 
any year since 1865, except 1884. 


Masor GREELY ON THE Potar SEA. 

At the Royal Geographical Society, on December 
21st, Major Greely, the celebrated Arctic traveller, 
gave an interesting account of his experiences in 
the Polar Seas to avery distinguished audience. 
His researches showed that Grinnell Land was 
well supplied with Arctic game, and that it had 
once been peopled with Eskimo, as their huts were 
still standing. The mosses of this high latitude 
were of remarkable beauty, brown, red, yellow, and 
green ; whilst the dwarf willows were in some parts 
so interlaced that it was impossible for the foot to 
touch the earth. There was also a ‘king duck” 
found there, whose plumage vied in colour with the 
rainbow, and many kinds of Arctic animals were 
common. His opinion was that Grinnell Land had 
risen in comparatively recent times from the sea, 
as his party found shells some thousands of feet 
above the sea level similar to those of the Arctic 
Ocean. A perpendicular ice-cap, 150 ft. thick, ex- 
tended across the land. Seven or eight miles from 
the shore he had found two trees embedded, and 
so well preserved that a considerable part of them 
was used as fuel. These trees were evidently 
driftwood. With regard to the ocean ice, he stated 
that as a general rule it did not form toa greater 
depth than 5 ft., but in some places it was 8 ft. 
thick. Icebergs and ‘‘floebergs,” or flat-topped 
icebergs, were the product of land ice or glaciers, 
and sometimes reached a depth of more than 
1000 ft. The Polar ocean was covered with piled 
up hummocks of ice in every degree of confu- 
sion, and it was Major Greely’s belief that there 
was no ‘‘open Polar Sea,” an idea started, per- 
haps, by Dr. Kane, but now generally discredited. 
His opinion is that the Polar Sea is an ice-cap of 
confused ice with, perhaps, lakes of open water here 
and there. 


Port IMPROVEMENTS IN THE Biack Sea. 

The expansion of Russian trade in the Black Sea 
has encouraged the Russian Government to sanction 
a number of important port improvements for the 
ensuing year. Mariopol, in the Sea of Azoff, to 
which the railway system pushed its way a few 
years ago, and which has since developed as a place 
of export of corn from the Donetz valley, is to be 
provided with a new port, and permanent arrange- 
ments for dredging the channel. This will be a 
great boon for the numerous English vessels 
touching at the port in the course of the year. 
The bar at Otchakoff, which has always been an 
impediment to shipping proceeding to Kherson and 
Nicolaeff, is also to be removed, and the port 
accommodation at Odessa, excellent in its way, is to 
be doubled. Of late years the trade at Odessa has 
increased enormously, not only as regards European 
exports, but also on account of the opening up of a 
considerable commerce with China and Japan. 
This new branch of business has caused steamers of 
large capacity to visit the port, and the proposed 
improvement is intended to specially accommodate 
them. The Minister of Finance has likewise 
assigned a credit of nearly 400,000/. for the con- 
struction of a port in Novorossisk Bay, the terminus 





of the Northern Caucasus railway system. English 
politicians, who, by the way, are apt to parrot 
errors that have crept into current print, often 
speak of Batoum as being the only good port on 
the Caucasus coast of the Black Sea. The Bay of 
Novorossisk, however, is a magnificent inlet ten 
miles long, by one to three broad, with deep water 
close to the very edge, and the Russian Minister of 
Railways has had the choice of half a dozen good 
sites for the proposed port. The one chosen will 
be near the town of Novorossisk, and will have a 
granite frontage of a mile. Accommodation will 
be provided at the outset for 500,000 tons of goods, 
that being expected to be the commencing trade of 
the port as soon as the railway is opened. 


New Russtan ArmMour-PLAtE MANUFACTORY. 

Besides leasing Nicolaeff Dockyard to Messrs. 
Cockerill, the Russian Government contemplates 
the erection of works for the manufacture of armour 
plates in the Krivoy Rog district. The richness of 
the Krivoy Rog district of Kherson was known so 
long back as in the time of Catherine the Great, 
and the far-seeing Russian Government made a 
note of its mineral treasures, just as they have done 
of those of Herat within the last few years. It was 
not, however, until 1870 that a regular scientific 
investigation was made, resulting in the discovery 
that the Krivoy Rog iron district was the richest in 
Europe. Its deposits lie close to the surface, and 
the beds run for miles, with a varying depth of 
20 ft. or 30ft. The yield has averaged 65 per cent., 
although only two or three attempts have been made 
to work the ore up to now, owing to the absence of 
a fuel supply and the badness of communication. 
The railway, however, now traverses the district, 
and coal is brought to the iron mines from the 
Donetz valley. Itis in the heart of the district that 
the Government surveyors are looking about for a 
site for the proposed works, which will be for South 
Russia and the Black Sea fleet, what the Kolpino 
works of Messrs. Cammell and Co., are for the 


north. The plans of the Government are not sufii- | P 


ciently matured to be criticised, but it is understood 
that the establishment will be half official and half 
private, and that the foreign partners in the enter- 
prise will be a well-known French firm. The armour 
plates for the ironclads now under course of con- 
struction at Sebastopol, have been provided partly 
by foreign firms and partly by the Briansk Steel 
Works; the latter being a Government establish- 
ment started some years ago, but which has recently 
dropped out of favour. Its energies are now chiefly 
confined to making steel rails, for which it has 
received large orders from General Possiet, the 
Minister of Railways. 


EXPERIMENTS AT BEN NEVIS OBSERVATORY. 

Some important experimental investigations have 
been carried out at the Ben Nevis Observatory 
during the past season. Mr. H. N. Dickson resided 
two months on the top of the ‘‘ Ben,” during which 
time he was chiefly engaged in making, under the 
superintendence of Professor P. G. Tait and Mr. 
A. Buchan (secretary to the Meteorological Society 
of Scotland), a valuable series of observations and 
experiments on the best methods of determining the 
temperature and humidity of the air. The past 
season was a singularly suitable one for the purpose, 
on account of the extremes of temperatures and 
humidities which the weather presented during the 
summer on the ‘‘ Ben.” As regards the humidity, 
while there were, of course, abundant opportunities 
of studying the behaviour of the instruments in an 
atmosphere completely saturated through a wide 
range of temperature, many cases occurred of ex- 
cessive and protracted dryness of the atmosphere. 
For example, on one occasion in September no 
deposition of dew took place on Professor Chry- 
stal’s condensation hygrometer, although its tem- 
perature was lowered to 9 deg. These quite un- 
exceptional arid states of the air on Ben Nevis 
during the past summer, are of the greatest interest, 
especially in their connection with the unprece- 
dentedly severe early frosts which were so destruc- 
tive to the potato and cereal crops over extensive 
portions of the country during the month of Sep- 
tember. Professor Ewing, of Dundee, visited the 
Observatory during the summer in order to make 
arrangements for the observation of earthquakes 
and earth movements, which it has been resolved 
to carry on there. On their way south from the 
Aberdeen meeting of the British Association, Mr. 
A. Vernon Harcourt, F.R.S., and Mr. Harold B. 
Dixon, M.A., both of Oxford, also spent some time 
at the Observatory, for the purpose of conducting 





ep and observations on the intensity of 
light in flames, it being desired, in connection with 
the important practical question of a satisfactory 
determination of the light-giving qualities of coal 
gas supplied to the public, to make experiments 
on the variations of the pentane standard flame 
under various conditions of barometric pressure. 


Tue First AMERICAN TELEGRAPH, AN UNDER- 
GROUND ONE. 

The ground connection of the original Morse 
telegraph line between Washington and Baltimore, 
U.S.A., was an elaborate matter, consisting of 
plates of copper, 2 ft. wide and 5 ft. long; the one 
at the Washington terminus being buried in a pit 
excavated under the pavement in the cellar of the 
capitol, and that at the other end being sunk in the 
harbour at Baltimore. The present controversy over 
subterranean electric wires in American cities, has 
given renewed attention to the fact that the original 
invention of Morse did not contemplate anything 
but underground lines, and aérial wires were used 
as a matter of necessity where it was impracticable 
to bury them. The wire was insulated and laid in 
lead tubes in sections of 60 ft., and wound upon a 
drum. A plough designed for the purpose by the 
present foreman of the shops of the Baltimore and 
Ohio Railway, made a furrow 2 in. wide and 20 in. 
deep, and the wire leading from the drum on the 
plough, down through the ploughshare, was buried 
as the plough was drawn along the line of the rail- 
way by eight yoke of oxen. As each section of 
60 ft. was buried, a plumber would solder on a new 
length of wire. When the stone viaduct at Relay 
Station was reached, it was out of the question to 
disturb the masonry for the purpose of burying the 
wires, and they were strung upon poles, as an 
expedient suggested by some labourer unknown to 
fame. In the course of the tests it was found that 
the insulation could not be maintained on the first 
section of nine miles of underground wire, and 
therefore a second line was strung from poles, com- 
leting an aérial line for the whole distance. 
Although that was in 1843, the people along the 
route made objections similar in spirit to those 
offered against the early railways in England. By 
a confusion of terms in the popular mind, pheno- 
mena similar to lighting, although conceded to be 
somewhat less in violence, were anticipated. It 
was claimed that the birds of the air and beasts of 
the field would be killed, that buildings would be 
burnt, and property injured, nay, it was even 
expected that trees and vegetation would be 
blasted, and nothing could have defended it but 
the strong protecting arm of the friendly railroad 
corporation, which had given to Professor Morse 
the right of laying the telegraph wire along its 
right of way, conservatively in the words of the 
original vote of the Board of Directors, ‘‘ Reserving 
the right of discontinuing its use, if upon experi- 
ment it should prove in any manner injurious.” 
Looking back at the inexperience of that genera- 
tion, the wonder is that they allowed Morse any 
privileges, even carefully guarded ones, 


AN ELectricaL FurRNACE. 


Messrs. E. H. and A. H. Cowles, of Cleveland, 
Ohio, have devised an electrical furnace for reduc- 
ing such refractory ores as the oxides of the alka- 
line metals, besides boron, alumina, manganese, 
and so on, thus enabling alloys of these metals with 
copper to be produced on a commercial scale. The 
interior of the furnace consists of a mass of finely 
powdered charcoal, through which runs a core of 
carbon blocks placed in contact, and traversed by 
an electric current from a dynamo of 30 horse- 
power. The current heats the carbons to a very 
high temperature, and if alumina in the form of 
granulated corundum is mingled with the carbon in 
the electric path, aluminium is liberated and escapes 
as agas. In this way are obtained layers of nearly 
pure fused aluminium ; but if granulated copper is 
placed along with the corundum or alumina, an 
alloy of copper and aluminium is obtained. After 
the current has passed for an hour and a half 
through the furnace, from 4 Ib. to 5 lb. of an alloy 
containing from 15 to 20 per cent. of aluminium, 
and free of iron, is obtained. On substituting this 
alloy for copper in a second operation of the fur- 
nace, an alloy containing 30 per cent. of aluminium 
is obtained. The 30 horse-power dynamo produces 
over 5 lb. of aluminium daily in the form of a rich 
and brittle alloy, which is afterwards converted by 
addition of copper into aluminium bronze. Silicon is 
also obtained from the furnace by asimilar process, 
and an alloy of silicon and copper is made from it for 
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the production of siliciousbronzes. Verystrongalloys 
are obtained from aluminium with copper and nickel. 
One of these compounds broke with a strain of 
111,000 Ib. to the square inch, with an elongation 
of ¥(sths, while a 10 per cent. aluminium bronze 
broke with 109,000 1b. An addition of from 2 to 3 per 
cent. of brass greatly increases its tensile strength, 
and renders it less susceptible to oxidation. While 
15 or 20 per cent. of aluminium with copper yields 
a brittle compound, an addition of only 10 per 
cent. gives to pure aluminium a great increase of 
hardness and tenacity, and forming an alloy which 
may have a very wide application. _ It is antici- 
pated that pure aluminium will afterwards be 
produced in this way without the aid of copper. At 
present the works at Cleveland are merely experi- 
mental, but the Cowles Electric Smelting Company 
have secured a large water power at Lockport, New 
York, and a dynamo-electric machine of 25 horse- 
power is being manufactured for them by the 
Brush Company at Cleveland, and will soon be 
in operation at Lockport. The use of water power 
enables the furnace products to be sold at a lower 
price than has hitherto been obtained. 


Tue LEASE or NicotaEFrF DockyaRD TO 
CocKERILL AND Co. 


The recent visit of the Russian Minister of 
Marine to Western Europe, and his inspection, on 
his way home, of the naval establishments of the 
Black Sea, have resulted in the formation of a 
scheme for leasing the dockyard at Nicolaeff to the 
firm of Cockerill and Co., of Seraing, for a period 
of fifteen or twenty years, and the grant to them of 
an immediate order for ironclads and machinery of 
the value of a million and a half sterling. We 
believe we are correct in saying that up to the 
present moment no contract has been definitely 
signed; but, none the less, negotiations of a 
harmonious character have passed between Admiral 
Shestakoff and Messrs. Cockerill and Co., and it is 
believed in naval circles at St. Petersburg, that they 
will have the same successful result as in the case 
of those with Cammell and Co., for the manufacture 
of armour-plates at Kolpino some time ago. A 
certain amount of feeling against the scheme is 
being displayed by Russian engineering firms, but 
it will doubtless exercise no more effect on the 
Government than in the previous instance. On the 
contrary, the satisfaction which the Government 
feels at the realisation of its expectations in regard 
to the manufacture of armour-plates at Kolpino, is 
likely to encourage it to persevere in its course. 
Disagreeable though it may be to patriotic Russians, 
above all to the Protectionist Panslavists at Moscow, 
it is a fact which the Government has got to face, 
that all the native engineering firms are failures in 
the way of cheap and rapid production, while its 
own dockyard system lacks the pliancy and enter- 
prise usually found in foreign establishments. From 
the day it was established, the dockyard at Nicolaeff 
has cost a vast sum and produced very little, and 
there being no capable native firm to hand it over to, 
the Government considers itself compelled to seek 
assistance abroad. But for the political rivalry 
between England and Russia, the offer made to 
Cockerill would, by preference, have been given to a 
firm on the Clyde or the Tyne, but this course was 
hardly possible, as Russia would have been always 
exposed to a repetition of what took place at the 
outbreak of the Crimean war, when the naval 
establishments were for a time disabled by the 
return home of the English employés previously 
employed in them. It must not be supposed that 
by its arrangement with Cockerill, Russia intends 
her principal dockyard in the Black Sea to be in 
private hands. As we have already mentioned in 
these columns, Sebastopol is to be rendered the 
principal dockyard in 1886, and the staff at Nicolaeff 
will be removed thither. Messrs. Cockerill will 
therefore simply take over what will henceforth be 
an auxiliary establishment, and Russia will have 
two large dockyards instead of one in the Black 
Sea. The Nicolaeff establishment is crammed with 
costly modern English machinery, but large pur- 
chases in this country will be made when the new 
dockyard at Sebastopol is fitted up. 








PLATE-STRAIGHTENING MACHINE. 
Messrs. ScrivEN AND Co., of Leeds, are now manu- 
facturing a new form of plate-straightening machine, 
which we illustrate on page 619. Thespecial features 
of the machine are: (1) The upper course of rollers 
is fixed, and the lower course adjustable ; thus the 





weight of the movable rollers takes up any slack which 
may occur in the adjusting screws and gear, so that no 
slack remains to be taken up when the plate enters the 
rolls. By this means the plate enters more easily, and 
the rolls can be previously adjusted more exactly than 
when the top rollers are adjustable. The arrangement 
has the further advantage of keeping alli stays and 
shafts and wheels for the adjusting gear, beneath the 
rollers out of the way of the plates when being swung 
to and from the machine in the crane, and of leaving 
an unobstructed view of the plate to the attendant. 
(2) The machine can be readily converted into a plate- 
bending machine by removing the sleeves in the end 
cheek of the upper rolls, swinging out the cheek and 
removing the two end rollers, leaving the middle 
roller as the bending roller. By a similar movement 
of the cheek a plate can be drawn off the end of the 
roller after being bent to a complete circle. 

The lower velle are manipulated by the large hand- 
wheel which raises and lowers all the rolls simulta- 
neously, the position of the rollers being shown by an 
index placed outside the frame ; by the smaller hand- 
wheels each of the end rolls can be moved separately, 
as may be required, to bring the plate out straight. 
Several of the machines have been sent out, and are 
giving great satisfaction ; they are made in two sizes 
for ship and bridge plates, and a smaller size for tank 
plates and sheets. The machine is patented by Messrs. 
Scriven and Tweedy. 





A YEAR’S SHIPBUILDING AT THE 
SCOTTISH EAST COAST PORTS. 

Tue only places of any importance on the East 
Coast of Scotland in adding new tonnage to the mer- 
cantile marine during the past year, are Leith, Dundee, 
Aberdeen, and Grangemouth. For afew years within 
the past decade, the shipbuilding industry attained a 
fairly good position at Kirkcaldy on the Fifeshire 
coast, but the shipyard at the port has been a perfect 
cipher during the year 1885. At none of the other 
ports can it be said that the trade in shipbuilding has 
bulked at all prominently during the year, though it 
has certainly held its own to the extent of proving 
that it is not a dead letter. 

Starting with Leith, we have to remark that much 
of the work done at that port in the course of the year, 
has been the building of iron and wooden steamers for 
the deep-sea fishery trade, including both line fishing 
and trawling se which generally range from 70 ft. 
to 90 ft. long, and occasionally reach a length of 100 ft. 
Such vessels are in much request both in Scotland and 
on the east coast of England, while several steamers 
of the kind in question have been built to foreign orders. 
But it must not for a moment be supposed that pas- 
senger and cargo-carrying vessels are not also built at 
Leith ; indeed, some very fine vessels for both purposes 
have been turned out at that port, especially by Messrs. 
Ramage and Ferguson, who started work at Leith a 
number of years ago with the intention, so to speak, of 
turning out Clyde-built vessels on the Forth. As to 
the quality of their work it is universally admitted that 
it has hitherto been of a very high class. Then, again, 
the same firm have been eminently successful in culti- 
vating another department of shipbuilding business, 
namely, that of constructing large steam yachts of 
great speed and of the highest finish. 

In all, some twenty-three vessels, representing fully 
9000 tons, were launched at Leith during the year, as 
compared with twelve vessels of an aggregate of about 
5000 tons in the year 1884. Messrs. Ramage and 
Ferguson put into the water during the year eight 
vessels, representing nearly 8000tons. In 1884 their 
output of new shipping was eeven vessels, aggregating 
3320 tons, but in the two years immediately preceding, 
it was, respectively, nineteen vessels of an aggregate 
of 13,722 tons, and sixteen vessels representing 
19,257 tons, Amongst their new work of the past 
year we may mention the following : There was a steel 
screw steamer, the Mascotte, and asteel screw steamer 
of 1060 tons, built for a Leith firm. Two large sailing 
ships, 2000 tons and 1550 tons respectively, were built 
for a Liverpool firm. The El Callao, an iron steamer of 
1000 tons, was built to the order of a Glasgow firm. 
For Boushead and Co., of London, they built an iron 
steamer of 653 tons, named the Malacca. Two of the 
remaining vessels were splendid steam yachts—the 
Katrena, 400 tons, and the Lady Beatrice, 339 tons 
respectively—for Mr. John Anderson, Glasgow, and 
Captain Townley Parker, London. 

essrs. Hawthorns and Co. supplied two powerful 
steam trawlers to an Ostend firm, two iron steam tugs 
to the Metropolitan Board of Works, and they con- 
structed two wooden steam fishing vessels, and did a 
lot of other work. The firm of Messrs. S. and H. 
Morton launched only one vessel during the year— 
namely, the iron screw steamer Britannia. 210 ft. lon 
and of 500 tons gross, for Messrs. James Currie an 
Co., Leith. Messrs. Marr Brothers built several small 
vessels in the course of the year, one of them being for 
the Pioneer Steam Fishing Company, of North Shields. 
No fewer than four steam line fishing boats were built 
during the year by Messrs. J. Mackenzie and Co. for 








Mr. James L. Cunliffe, late of the firm of Messrs. Cun- 
liffe and Dunlop, shipbuilders and engineers, Port- 
Glasgow, and one for Captain Clark, of Leith. 

A certain amount of activity has shown itself in the 
shipbuilding industry at Grangemouth during the 
year, seven vessels having been built at that port by 
the Grangemouth Dockyard Company. One of them 
was a small yacht built of wood, but all the others 
were constructed of steel, three sailing vessels and 
three steamers. One of the latter, the Knight of 
St. Patrick, was fitted with engines of 120 horse- 
power nominal. The seven vessels aggregated about 
1500 tons. 

During the year now drawing to a close shipbuildin 
and marine engineering at Dundee have been invested 
with a gloomy depression, and at this moment, are far 
from being in a healthy condition. Thirteen vessels were 
embraced in the year’s output, of a total of 7349 tons. 
In none of the nine preceding years was there anything 
like such a meagre result a a twelvemonth’s work 
on the Tay. The lowest total of new shipping in any 
one of those years was 1],121 tons in the year 1878 ; 
and in the other years the output ranged from fully 
12,000 up to 25,276 tons (in 1883). During the past 
year Mr. W. B. Thompson launched four steam 
trawlers, the construction of which is a new branch 
of industry on the Tay. The same gentleman also 
built two steel steamers, the Avocat and the Shieldrake, 
of 1152 tons and 1100 tons respectively, for the Cork 
Steamship Company (Limited) ; and he had the honour 
of turning out a powerful twin screw tug (the Indra) 
for the Government, the first vessel yet built in 
Dundee for the British Admiralty. Messrs. Gourlay 
Brothers and Company have launched two steel-built 
steamers during the year, the Richmond, 628 tons 
gross, with engines of 107 horse-power nominal, for 
owners in Sydney, New South Wales; and the 
Dundee, 1305 tons gross, with engines of 320 horse- 
power nominal, for the Dundee, Perth, and London 
Steam Shipping Company. Three new steamers were 
launched in the course of the year by Messrs. Pearce 
Brothers, all built of steel. They were the Tay, 147 
tons; the Eagle, 207 tons; and the Lilian, 338 tons. 
The first was for the Dundee and Newcastle Steam 
Shipping Company (Limited), and the owners of the 
others were, respectively, Melbourne and Sydney 
firms. Only one vessel was built during the year by 
Messrs. Alexander Stephen and Sons, namely, the 
Thetis, a steel barque of 1375 tons, the builders in this 
case also being the owners. 

An pate: busy appearance was presented by the 
Aberdeen shipbuilding yards in the year 1883, but 
since then they have not shown much briskness. The 
past year’s work is represented by seven vessels, of a 
total of 6246 tons, whereas the output of new shipping 
in 1874 amounted to 11,287 tons, and in 1883 to 11.628 
tons ; but in one year (1879) the output fell to 4607 
tons. There are now only two shipbuilding yards on 
the Dee, owned by Messrs. Hall, Russell, and Co., and 
by Messrs. A. Hall and Co., respectively. The first- 
named firm turned out three vessels in the course of 
the year. One of these was the St. Clements, an iron 
steamer of 180 tons, built for an Aberdeen owner ; the 
second was the paddle steamer Seagull, built of steel, 
a vessel of 1010 tons, with engines of 280 horse-power 
nominal, the owners being the Indian General Steam 
Navigation Company ; and third was the Matabele, 
an iron screw steamer of 1576 tons, with engines of 
160 horse-power nominal, Mr. J. IT’. Rennie and Sons, 
Aberdeen, being theowners. Messrs. A. Hall and Co. 
built two splendid iron sailing ships—the Yalloroi, 
1500 tons, and the Torridon, 1502 tons—both for 
Messrs. A. Nicol and Co., Aberdeen. For Mr. John 
Sutcliffe and Sons, Grimsby, they built the Rosalind, 
an iron sailing barque of 352 tons ; and for Messrs. W. 
Mollison and Son, Bervie, they built the Sarah, an 
iron screw steamer of 126 tons, with engines of 20 
horse-power. 








CREMATION AT Paris.—The municipal ccuncil of Paris 
has voted the establishment of a crematory furnace in the 
cemetery of Ptre la Chaise The Gorini system, employed 
at Rome and Milan, is the one adopted. The fuel used in 
this system is wood, the temperature does not exceed 
1200 deg., and the body is burned in less than two hours. 


Tin 1n New SoutH Watks.—Tin was first discovered in 
New South Wales in 1849, but was not worked until 1872, 
Since that date nearly 90,000 tons of the metal have been 
exported, the exports last year amounting to 8683 tons. 
Twenty years since the world’s products of tin were not 
over 15,000 tons per annum. ow Australia alone pro- 
duces two-thirds of that quantity. Some years ago the 
price of tin in London was from 162/. to 187/. per 
ton. A few months since it fell as low as 991. per 
ton. The tin deposits of New South Waies are estimated 
to cover an area of 5,440,000 acres, but the territory is 
supposed to be much larger, as new discoveries are con- 
stantly being made in unexpected localities. There are 
two distinct drifts of alluvial tin in the colony. The 
richest mines are at Vegetable Creek, in the New Zealand 
district, 380 miles from Sydney, where 50 tin-bearing 
— have been opened, most of which are, of course, 
small, 
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MISCELLANEA. 
Tue Times states that there is reason to believe that 
Professor Elgar has accepted the appointment of Director 
of Dockyards. 


The Polyphemus, torpedo ram, Commander Gallwey, 
has completed her torpedo and machine and rapid-firing 
gun trials at Portland. 


The Government of Washington has appointed a Naval 
Attaché to its Legation at Berlin in the person of Lieut. 
Buckingham. 


The Paris Municipal Council, by 35 votes to 24, re- 
jected a motion for reducing to ten hours a day the labour 
of the workmen in its employment. 


The ‘total length of railways open for traffic in the 
United Kingdom on January 1, 1884, was 18,681 miles, 
and the total capital paid up thereon 784,921,000/. 


The Admiralty have decided to increase the breadth of 
the sloops of the Swallow type which are about to be built 
for the Royal Navy. 


The representatives of the Austrian States Railway and 
the Austrian North-Western Railway are now in Berlin, 
carrying on negotiations about the transport of coal from 
Upper Silesia to Italy. 


A Times telegram states that the Greek Government 
have purchased sixty Nordenfelt guns and 140,000 round 
of ammunition. A large number of Gras rifles have also 
been purchased. 


The Stockton Forge Company have secured the con- 
tract for the Penner Bridge for the Madras Railway 
Company, this structure having thirteen spans of 140 ft, 
each. Messrs. Hawshaw, Son and Hayter are the 
engineers. 

Messrs. Cammell and Co, are engaged in the manufac- 
ture of 18 in. compound armour for the protection of the 
turret ship, Renown, building by Armstrong, Mitchell, 
and Co., on the Tyne, and of the Sans Pareil, building at 
the Thames Iron Works. 


An official from the Construction Department at White- 
hall has arrived at Sheerness to confer with the dockyard 
authorities with respect to the alterations to be made in 
the Buzzard, which is about to be built on the slip from 
which the Swallow was launched. 


The difficulty how to get the Nordenfelt submarine 
boat out to Greece has been solved by taking out the 
machinery and dividing the boat in three parts. It will 
be shipped from Helsingfors in a week or so, but it will 
be two months before it is afloat and fit for use in Greek 
waters. 


The Admiralty have intrusted Messrs. Taylor and Co., 
of Liverpool, with the order to make the boat-hoisting 
gear of the new double-screw, steel, armour-plated, bar- 
bette ship Benbow, 12 guns, 10,000 tons, 7500 horse-power, 
which was recently launched from the yard of the Thames 
Tron Works Company at Blackwall. 


We understand, says the Zimes, that Mr. W. H. White, 
Director of Naval Construction at the Admiralty, will, 
under the new organisation scheme, combine with his 
—— office that of Assistant Controller of the Navy. 
*rofessional assistants are also to be appointed to the 
Admiral Superintendents at Portsmouth, Chatham, and 
Devonport. 


The working expenses of steam lighters on the Forth 
and Clyde Canal average 0.23d. per ton per mile, including 
all expenses, but excluding interest on works. The 
average working expenses on all English waterways are 
0.23d. per ton-mile. On the Thames the cost is 0.10d., 
_ on the Aire and Calder Canal 0,083d. for tug expenses 
only. 

In a report presented by the Works and General Pur- 
poses Committee of the Board of Trade, reference was 
made to the flooding of the Metropolitan District Rail- 
way by the bursting of a main sewer in June last, and it 
was recommended that the claim of the Metropolitan 
District Railway Company, amounting to 5601. 19s., be 
settled. The recommendation was adopted. 


A boiler explosion, which caused great damage to the 
Buttspill lead mining establishment, near Calstock, and 
resulted in fatal injuries to John Adams, the engine 
driver, occurred last week. The roof of the engine-house 
was blown completely off, and the end of the boiler burst 
bodily away. Adams was dreadfully scalded about the 
head and legs. The mine had been recently re-started. 


Captain Bently, of the steamer Wisconsin, which has 
just arrived in New York, writes to the New York Herald 
of the discovery of a new bank 65 miles east of George’s 
Shoals. He cast the lead in 60 fathoms, finding sand and 
shells at the bottom, in latitude 41 deg. 5 min. north, 
longitude 65 deg. 2 min. west. He says that no such 
soundings are indicated in the last Admiralty charts, 


In a paper communicated to the Institution of Civil 
Engineers by Mr. H. Hawgood, it is stated that by pro- 
peller sluicing with an o _— screw collier having a 
screw 17 ft. in diameter and 20 ft. pitch, 10,000 yards of 
sand and gravel with a nucleus of solid cemented gravel 
were removed in eight working days. The depth was 
7 ft. below the propeller. 


In a communication to the Institution of Civil Engineers 
Mr. Conder estimates the length of inland waterways of 
England and Wales at 4332 miles, Ireland 755 miles, and 
Scotland 354 miles. The total cost of the English system 
is put down at 19,145,866/. The minimum being the sea- 
water canals at 4000/. per mile, and the maximum the 
Thames and Humber canal systems, 10,0007. The Regent’s 
Canal cost 120,000/. per mile. 


On Saturday, at nvon, notices were posted in the ship- 
yards of the Hartlepools, Stockton, and Middlesbrough 
setting forth that, in consequence of the continued de- 
pression in trade, there would be a reduction, to take 
effect on and after January 20, 1886, of 10 per cent. on 
time work and 12 per cent. in piece work in all classes of 
labour employed in the various yards. This decision will 
affect over 1200 men in the Hartlepools alone. 


On Saturday last the certificates gained by the students 
of the Crystal Palace Company’s School of Practical 
Engineering during the winter term, were distributed by 
Sir Frederick Abel, who said that he had been at pains 
to make himself acquainted with the working of the 
school, and he was struck with the thoroughness of the 
training imparted. He would remind the students that 
this training gave them advantages incomparably greater 
than those which most of the eminent engineers had 
possessed. 


On Saturday forenoon, Mr. Stephen Barker Guion, 
whose name has been so long associated with the Trans- 
atlantic trade, died at the residence of his brother-in-law, 
Mr. Marsh, in Devonshire-road, Princes Park, Liverpool. 
He originated the ‘‘ Guion Line” of steamers, which in- 
cludes the Arizona and the Alaska. From 1869 until last 
November he represented Exchange Ward in the Liver- 
pool City Council. He was also a member of other com- 
mercial bodies. He was by birth an American ; but came 
to England about thirty-four years ago, and was shortly 
afterwards naturalised. 


The principal points already set down for the considera- 
tion of Admiral Graham’s recently formed Committee on 
Dockyard Management are, how to strengthen the 
executive and financial control over dockyard transactions 
in general ; to institute a system of responsible manage- 
ment; to abolish unnecessary clerical work, and remove 
all obstacles to the efficient performance of their duties by 
the supervising staff, thereby improving the system of 
supervision of labour and materials generally ; to regulate 
the establishment and incidental expenditure ; and to 
establish a reliable system of accounts, as well as an 
independent audit of all expenditure. 


The statutory meeting of the shareholders in Samuda 
Brothers (Limited) was held on Monday at the City 
Terminus Hotel. Admiral 8S. W. Hewett, who presided, 
stated that they had been in operation only three months, 
and, though he could not report that they had received 
any special orders, the Board felt no anxiety, for the 
books of the late firm showed that for many months at a 
time they were without orders. They had applied during 
the three months for contracts amounting to 330,000/. 
At the present time they had tenders out for work to the 
amount of 50,000/. The suggestion that the call due next 
month should be postponed would be considered by the 
directors, but it was necessary for them to have capital. 


The official trial of an electric tramcar, constructed by 
Mr. Reckenzaun, took place at Berlin on the 12th inst. 
No private trials were allowed, the first run being in the 
presence of the directors of the Grosse Berliner Pferde- 
bahn - Gesellschaft, accompanied by representatives of 
the municipal authority and inspectors of public safety. 
The car ran without a hitch and to the satisfaction of all 
present. The line is not an easy one, there being a curve 
of 33 ft. radius to start with, leading up an incline. The 
temperature was 11 deg. Cent. below zero, and the rails 
were partly filled with snow and ice. Mr. Reckenzaun 
had to start, stop, reverse, and vary the speed frequently ; 
everything went perfectly well. 


The Times states that Mr. Maxim, the inventor of the 
automatic machine gun, having suggested a novel appli- 
cation of electricity to the training of heavy ordnance, 
trials have recently been made at Shoeburyness with a 
43-ton gun with satisfactory results. The system is said 
to be so simple that every movement is completely under 
the control of one individual. The experiments are in 
charge of Mr. W. H. Massey, who states it as his opinion 
that ten or more guns could, if required, be laid either 
singly or in groups by means of a single lever worked at 
some distance from the guns. It is expected that a com- 
bination of the electrical gear with a Maxim disappearing 
platform, designed for working the heaviest guns without 
the use of complicated machinery, will be tried shortly. 


The First Lord of the Admiralty has appointed a com- 
mittee, consisting of Vice-Admiral Graham, C.B., as 
chairman, Rear-Admirals G. W. Watson, F. A. Herbert, 
and H. D. Grant, Superintendents of Chatham, Ports- 
mouth, and Devonport Dockyards; Sir Gerald Fitz- 

erald, K.C.M.G., Accountant-General of the Navy; 
Captain Chatfield, Superintendent of Pembroke Dock- 
yard; Captain E. Kelly, A.D.C.; Mr. W. H. White, 
Director of Naval Construction; Mr. J. Wright, C.B., 
Engineer-in-Chief ; and Mr. M‘Hardy, Director of Stores 
(for store business), with Mr. Gordon Miller, Inspector of 
Dockyard Accounts, as secretary, to consider and report 
upon the arrangements which will be necessary to carry 
into effect the details of the recommendations of Admiral 
Graham’s Committee upon Dockyard Expenditure. 


From recent official returns of the French mercantile 
marine it appears that the port which possesses the largest 
merchant navy is Marseilles, with 655 vessels and a 
burden of 685,892 tons, followed by Le Havre, with 344 
vessels and a burden of 495,131 tons. The third port is 
Bordeaux, with 221 vessels and a burden of 130,655 tons, 
and then come Nantes, with 461 vessels and a burden of 
103,966 tons, St. Nazaire, Dunkirk, Boulogne, Dieppe, 
and Rouen. Classifying the different ports according 
to their commercial movement, the returns place Mar- 
seilles first (with an effective tonnage of 4,667,662 tons), 
Le Havre second (with 2,603,985 tons), and Bordeaux 
third (with 2,347,744 tons). Then follow Dunkirk (155,409 








tons), ‘Rouen (1,236,906 tons), Cette (1,019,363) tons), 





St. Nazaire (953,365 tons) Dieppe (610,307 tons), Boulogne 
(547,458 tons), La Rochelle (448,785 tons), Nantes (374,208 
tons), Caen (337,136 tons), Calais (290,000 tons), and Hon- 
fleur (280,000 tons), the total effective tonnage of all the 
French ports for the past year being 21,697,357 tons. 


The total make of steel and ingot iron made from phos- 
phoric pig during the year amounts to 945,317 tons, 
being an increase over the make for the previous twelve 
months of about 10 percent. It is noticeable that of this 
make no less than 600,183 tons was ingot iron used for 
wire, sleepers, tin plates, tubes, boilers, and ship plates, 
The makes of the various countries are as follows : 





tons tons 
England 145,707, of this 70,813 contained under 
-18 p.c. carbon. 
Germany and 
Austria 617,514 ,, 424,862 Ditto 
France .. 130,582, 62,390 Ditto 
Belgium and 
other countries 51,514 _,, 42,118 Ditto 
945,317 600, 183 


Mr. Shipley, the American consul at Auckland, reports 
to the State Department the following facts about a new 
volcano in the Southern Pacific Ocean: ‘* At daylight 
on October 13, we observed dense volumes of steam and 
smoke-clouds ascending. We sailed sufficiently near to 
see that it was a submarine volcanic eruption. Consi- 
dering that it was not prudent to approach any nearer 
that night, we lay to until morning. We then approached 
to about a distance of two miles. I have not words to 
express my wonder and surprise at its changing splendour. 
Eruptions take place every one or two minutes, changing 
in appearance every second, like a dissolving view. I 
can only say that it was one of the most awfully grand 
sights I ever witnessed on the high seas. As near as I 
was able to calculate the position of the volcano, it is 
about 14 miles from the island of Honga Tonga. As to 
the size of the island thrown up, I am unable to state it 
correctly, there being so much steam and clouds hanging 
over it ; but I judge it to be at least two or three miles 
long and 60 ft. high, in latitude .20 deg. 21 sec. south, 
longitude 175 deg. 28 sec. west.” 

The following are the Customs returns of copper for 
the past month and eleven months, reduced to a common 
denominator and compared with the same period in 1884 : 





November Imports. 

1885. 1884. 

Tons. Tons. 
Copper in pyrites ... 791 1,172 
me ore 1,798 1,436 

a regulus ... 1,803 591 
% precipitate 1,714 2,235 
6,106 5,434 
Foreign raw copper mee 3,683 3,169 
9,789 8,603 





Value of above £396,140 £428,419 
Imports, January 1 to November 30. 
1885, 1884. 


Tons. 
100,085 


Tons. 
Copper of all descriptions... 115,795 


Value of above ... £5,069,569' £5,478,435 


A compound armour-plate manufactured by Messrs. 
Cammell and Co., Sheffield, was tested on board the 
Nettle, target-ship, at Portsmouth. The plate was a 
sample of the steel-faced armour intended for the protection 
of the water-line of the Galatea, now in course of con- 
struction by Messrs. Napier, Glasgow, and forming one 
of the squadron of belted cruisers recently ordered by the 
Admiralty. The plate, which was made according to 
Mr. Wilson’s patent, measured 8 ft. in length by 6 ft. in 
breadth, and had a thickness of 10 in., of which two- 
thirds consisted of iron backing and the remaining third of 
a hard steel face. It was fired at three times by the 
18-ton 10-in. muzzle-loading rifled gun at a range of 30 ft., 
the shot being placed so as to form an equilateral triangle 
of which the base and the sides were 3 ft. The projectiles 
used were Palliser chilled shells weighing 415 lb., and 
the charges 70 lb. each of P2 powder. The results of the 
trial were unusually successful. The whole of the shots 
splashed themselves in a plastic condition upon the face 
of the plate, part adhering upon the points of impact 
and the remainder breaking up into small fragments. 
The two first rounds inflicted scarcely any appreciable 
injury, the penetration, so far as it could be ascertained, 
being merely nominal. The third round, in consequence 
of the straining of the wooden backing and the slight 
dishing of the plate, was more effective. Nothing more 
serious, however, than a few hair cracks, running down 
the weld, but leaving the iron intact, were opened out. 











GERMAN STEEL. —The production of steel in the Dort- 
mund district in the first quarter of this year is returned 
at 232,379 tons. The corresponding production in the three 
months ending June 30, this year, was 211,751 tons, 





AREA OF AUSTRALASIA.—The area of Western Australia. 
is 975,920 square miles ; that of South Australia, 903,425 
square miles ; that of Queensland, 668,224 square miles ; 
that of New South Wales, 309,175 square miles; that of 
New Zealand, 104,403 square miles; that of Victoria, 
87,884 square miles ; and that of Tasmania, 26,375 square 
miles, making a grand total of 3,075,406 square miles. To 
this total may be added about 90,000 square miles for the 
area of the many hundred islands adjacent to the Western 
and North-Eastern coasts. 
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LEUPOLD’S HELIOSTATIC ANEMOMETER. 

As the observation of the wind’s direction and 
velocity at different altitudes is now claiming a con- 
siderable amount of public attention, the anemometer 
shown in the accompanying engraving, and which is de- 
signed for service in situations where these observa- 
tions have to be made on exposed heights and from a 
distance, will be of interest. 

The instrument represented was erected in Switzer- 
land at an elevation of 9000 ft. above the sea, in con- 
nection with a specially constructed vane,* and 
although about 14 miles from, and 3000 ft. above the 
point of observation, there has been no difficulty in 
reading the velocities, even in very dull days. The in- 
strument consists of a hollow glass ball, silvered inside, 
with half its surface blackened, mounted on a light 
frame, and driven by a set of Robinson’s cups. The 
ball, when revolving, gives heliographic flashes, at the 
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rate of 340 to the mile (being the mean of many obser- 
vations with a standard anemometer at different 
velocities). By, therefore, counting the number of 
flashes per minute, the velocity of the wind in miles 
per hour is easily obtained. This arrangement is con- 
structed to observe speeds up to about 60 miles per 
hour, which meets the usual requirements of Swiss 
observations, and although necessarily somewhat bulky, 
has proved itself sufficiently sensitive, registering with 
ease a current of two miles per hour. For greater velo- 
cities, the instrument has a simple reducing gear 
attached to it, which facilitates the reading of the 


larger number of revolutions in the minute. The 
dimensions are : ; 
in. 
Diameter of glass sphere 10 
ie nas cups... = ye 6 
Length of arms from axis to centre of cup... 125 
Vertical height from centre of cup to centre 
of sphere ee Pr ae es a 14 


A glass ball only 6 in. in diameter would meet 
all ordinary requirements. Of course, in cases where 
a vane is used, the above instrument is fixed on the 
top of it and the — support dispensed with. 
The inventor is Mr. H. Leupold, of Chalet, Piccolo, 
Pontresina, Switzerland. 








SIGNALLING AND INTERLOCKING APPA- 
RATUS FOR RIFLE RANGES. 

IN an article giving a general account of the electric 
installation at the Antwerp Exhibition,t we men- 
tioned the block signalling and interlocking apparatus 
for rifle ranges invented by M. and Captain Flamache 
of the Belgian Artillery, and we now propose to give a 
detailed explanation of the instruments. This appa- 
ratus has been brought out to render it possible to 
afford soldiers better opportunities of acquiring skill in 
aiming than can be obtained by merely firing at fixed 
targets. Practice at an immovable object, the distance 
of which is exactly known, does not prepare a man for 
the exigencies of real warfare, where his foe is in rapid 
motion, and where there is no guide but the eye to tell 
the elevation which must be given to the sight of the 
rifle. The great obstacle to instituting a drill which 
shall represent more nearly the actual conditions of a 
battle or skirmish, has been the difficulty of protecting 





* See a New Method of Reading the Direction of the 
Wind on Exposed Heights, &c., by H. Leupold, F. R 
Met. Soc. Quart. Journ. Met. Soc., vol. xi., No. 53, 1885, 

t See ENGINEERING, ante, page 197. 





the markers from danger. Even at the fixed ranges 
they do not always escape, and not a year passes in 
this country and the Continent without several men 
being killed or wounded while on duty before the 
target. 

In ee their apparatus, MM. Flamache have 
gone on the principle of opposing a material barrier to 
the exit of the markers from their shelter at all times 
when the marksmen are free to fire, and reciprocally of 
placing an impervious obstacle before the marksmen 
when the markers are not secured within their hut. 


The idea is borrowed from the block system of the | 


railways, but is carried to a further length, for whereas 
an engine driver is able to disregard the signals, if so 


willed, the marker is absolutely imprisoned in his | 


hut, and the. rifleman is cut off from the range by a 
shutter. 


The system consists of three distinct parts : (a) the | 


locking apparatus ; (b) the ball signals ; and (c) the visible 


signals, which indicate the positions of the locking gear. | 


The locking apparatus are formed of two parts. In 
front of the marksmen, whether they fire from an open 
field or from an embrasure, there is placed a strong 
shutter, which cuts off the entire field of view when 
it is lowered. When raised it leaves the range open. 
The marker’s shelter is closed by a door, which can be 
locked in a manner to be afterwards described. 
electric locking gears are provided ; one commands the 


axis of the shutter, and the other the axis of the door. | 


The gear consists (Fig. 1) of an axis O, furnished with a 
handle, which can occupy three positions M, M', M"', 
120 deg. apart. 
of six teeth, —_ upon the axis O, prevents the latter 
from turning 

principal positions. When the handle is in the 
vertical position M, the shutter can be put in move- 


Fig. 1. 
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Two | 


A spring detent acting upon a wheel | 
rom right to left, and fixes its three | 





there reciprocates a forked piece F, consisting of three 
arms K, B, and D. One of these, B, is furnished 
with a soft iron armature, which in the position shown 

in Fig. 2, is applied to an electro-magnet E. The arms 
| K and D are not in the same plane; the latter is 
| curved until its hook is at the right of the stud on the 
arm T!, although T is at the right of the arms them- 
selves. The forked piece is balanced so as to fall 
round the axis N, as soon as it is left to itself; 
at other times it is held up by the attraction of the 
magnet, 

Supposing the forked piece to be held in the first 
box in the position which it occupies in the figure, it is 
maintained in that position by the stud G. If there 
be no current passing, and it be desired to remove the 
handle from the position M", where it is, to the 
| vertical position M, it will be found to be impossible, 
for the stud G engages in the hook D, since the piece F 
| drops as soon as it is no longer sustained. If, on the 
contrary, acurrent passes throughout the electro-magnet 
E, the armature is attracted, and the stud can pass 
under the hook. The apparatus can then be unlocked, 
and the handle put in vertical altitude. But the un- 
locking current cannot be sent until the otherapparatus 
has been locked, that is until the handle in the box 
No. 2 has been moved from M to M!. In this change 
the arm T of the axis O! raises the piece F, and places 
it under the action of the magnet, which retains it 
until the box No. 1 has been unlocked. But as soon 
as the unlocking is effected, the current which has 
caused it, is broken, and the piece F of the box No. 2 
falls. The handle of the box No. 2 cannot now, in its 
turn, be placed in the vertical position, except the opera- 
tor at the box No. 1 performs a similar operation, plac- 
ing his handle is the right-hand position M'. It is to be 
noted that the piece F cannot be raised by the action 
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ment, but in all other 
locked at the stop, eit 
position. There is thus a mechanical relation between 


sage ig of the handle, it is 
2 


the position of the shutter or screen, and that of the | 
handle of the apparatus which governs the electrical | 


locking. There is a similar relation between the door 
of the shelter hut and its corresponding apparatus. 
The interlocking of the door and the signalling appa- 
ratus is effected by notched discs arranged at right 
angles to each other, and so actuated that they partly 
intersect. In each dise there is a notch equal in width 
to the thickness of the other disc, and when the two 
notches are opposite each other, each of the axes 
can be rotated at the will of the operator. 
soon as one disc is rotated, the disc which has not 
moved will be locked in the normal position. Upon 
the axis of the door of the hut is keyed one of 
the notched discs, arranged horizontally ; the other 
notched disc is mounted on the axis of the electric box. 
When the handle operating this disc is vertical, the 
notch is opposite the disc of the door, and this latter 
can be opened at will. But as soon as it is opened, 
and as long as it remains so, the handle of the box 
cannot quit the vertical position. If, on the contrary, 
the handle is not vertical, the door is keyed. An axis 


in connection with that of the shutter, is coupled to | 


the second electric box by the same arrangement. 
When the screen is lowered the notch of the exterior 
disc is opposite the disc mounted upon the electric box. 
It follows that the screen cannot be raised except 
when the corresponding box has its handle vertical. 


It is thus imperative that the two handles should | 


not be in the vertical position at the same time, and 


we will now describe how this end is attained. As the | 


apparatus are identical at each end of the range, an 
account of one will serve for both. O (Fig. 2) is the 


axis, upon which there is mounted a handle, used for | 


two purposes, One of these is to operate mechanically 


the locking gear on the spot, and the other is to send | 
electric signals to the other end of the range, to effect | 


the locking or unlocking of the similar axis at that 
end. Upon the axis there is keyed a bent lever, the 


| two arms of which make an angle of 120deg. The 


arm or projection T' carries at its end a stud G. 
Abore the axis O, there is another, N, upon which 


er in the raised or lowered | 


But as | 


of the current, but only maintained in the elevated 
position when the arm has been raised into contact 
with the magnet. The handles of the two boxes can- 
not be vertical at the same time, and consequently the 
door of the shelter hut and the screen cannot be open 
simultaneously. If it be desired to emerge from the 
hut or to fire, the handle is placed in the vertical posi- 
| tion, if it be possible, but this cannot be effected 
unless the handle at the other instrument has already 
been placed to one of the side contacts. 
Communication between the boxes is effected by a 
telegraph wire. A commutator formed of a dise of 
metal pressed by a spring, is mounted on the axis, and 
turns with it. In the vertical position of the handle 
no current is transmitted ; in the left position an un- 
locking current is sent to the other apparatus, because 
a piece of metal puts in contact the spring which forms 
the terminal of the line, and that which constitutes the 
pole of the battery. At the same time another com- 
mutator is arranged to receive the current which will 
be sent when the unlocking is to be effected. The cur- 
rent passes from one of the batteries, traverses the in- 
terrupters (to be described later), goes to the commu- 
tator, from thence to the electro-magnet of the box 
which sends the unlocking current, passes through its 
indicator, lightning discharger, the line, the lightning 
| discharger of the box which receives the unlocking, 
| the indicator, the electro-magnet, the commutator, and 
| the earth. The interrupters just mentioned are an in- 
genious device for making the electric conductor 
| serve for the passage of current in both directions. 
When it is desired to send the unlocking current the 
line is in communication with the battery of that appa- 
ratus. In order that an apparatus may be capable of 
| receiving the unlocking current, it is necessary that the 
line should be in communication with the earth, or 
with the opposite pole of its own battery. The object 
of the interrupter is to cause, by the fall of the forked 
piece (a fall which shows that the unlocking current 
has been utilised), the charge of commutation in 
question, without it being necessary to operate the 
| handle. Further, when the unlocking is effected, the 
condition ‘line to earth” will be established by the 
| commutator, and at the same time the interrupter will 
be replaced. 
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The bells are completely independent of the appa- 
ratus described above. They form a supplementary 
system of signals to be used as occasion requires. The 
indicators also form another adjunct added for con- 
venience, and not absolutely essential. They are 
seen through a window cut in front of each box, and 
each carries two sets of directions, one only of which 
is visible at once. These are ‘“‘ Range clear” and 
‘‘Range blocked ;” the letters appear on a white or 
red ground, according as they signify permission or 
the contrary. These indications are obtained by 
means of an application of magnetic attraction, said to 
be novel, in which a bar movable in the axis of a 
bobbin, is made to work between tbe poles of a perma- 
nent magnet by the lateral attraction of that magnet. 

As the markers would be in an awkward position if 
the firing party were to go away and leave them 
locked in their hut, or if a fire were to break out 
within it, they are provided with a sealed contact by 
which the handle of the apparatus can be brought to 
the vertical position. This contact button is placed 
upon the circuit between the local battery and the 
earth, or upon the circuit of the line. Thus, this 
latter can be interrupted, or an extra unlocking cur- 
rent can be produced. The contact cannot be used 
without breaking the seal, while its use throws the in- 
struments out of correspondence, and this reveals the 
fact that it has been brought into action. Each in- 
strument is furnished with a lightning discharger to 
protect the coils against injury from atmospheric 
electricity. 

The method of use is as follows : If the markers are 
locked in their hut, and the riflemen are firing, the 
first will signal to the latter that they desire to emerge 
by giving two beats upon the bell. The marksman 
will then lower the shutter, turn the handle of the box 
as far as the first stop, and give one beat on the bell. 
The markers will then set the handle of their box 
vertical, open the door and step out. All this is ex- 
tremely simple, very rapidly effected, and insures the 
perfect safety of the men. The cost of the apparatus 
is not great, while its construction is free from all com- 
plication and liability to break down. 








STANDARDS OF LENGTH AS APPLIED TO 
GAUGE DIMENSIONS.* 
By Grorcr M. Bonp. 
(Concluded from page 580.) 

OnE can readily understand what an unsatisfactory 
way it would be to attempt to subdivide a yard, or 
even a foot, into end measure pieces varying by six- 
teenths of an inch, say, from a }in. to 4in., 61 in all, 
which would fulfil the condition of being exact aliquot 
parts of the standard yard, which they should each re- 
present. We can imagine the difficulties to be over- 
come by any one attempting this work by the subdivision 
of a standard foot, using the method adopted by Whit- 
worth in 1834. Without having a line measure to which 
to refer, this standard foot—providing it was standard at 
the start—would necessarily be subdivided into two parts, 
each representing 6 in., equal to each other of course, and 
together equal to the foot. Constant reference would 
have to be made to the standard foot piece, which would 
obviously result in more or less wear of the end surfaces. 
Then the 6 in. would be halved, and so on until the inch 
was obtained. Then, in order to prove that the inch was 
one-twelfth of the foot, it would be necessary to make 
twelve of these inches, or 6 in. equal to the 6-in. piece, and 
the sum of all to be equal to 12 in., or the original foot. 
We can all of us realise what has occurred to the standard 
foot in the course of this constant reference to it as the 
original standard. 

Providing, even, that all these subdivisions were care- 
fully made, and that no wear perceptible had occurred to 
the original standard, we are still not below an inch. 
Subdivisions into quarters and sixteenths would still 
further complicate the matter. When the subdivision was 
complete, providing the operator’s patience and life held 
out, he would then not be positiv? that he had even the 
inch standard, having by this time worn out his original 
foot during such a long and tedious process. 

Hence a line measure is really the only means of pre- 
serving this constant and standard quality for size, and it 
is this principle which has been the means of producing 
results, ai, so far, seem to fulfil all the requirements 
for an accurate system of interchangeable gauges. 

In order to help out the matter, recourse must be had, 
for further subdivisions, to the use of a screw and a 
divided micrometer index circle. Just here we introduce 
the use of what has long been considered one of the impos- 
sibilities to be obtained by mechanical skill—a perfect 
screw. It was this that Whitworth was obliged to 
depend upon in obtaining his subdivisions by sixteenths. 
In the ee. column there is a perspective view o 
the celebrated Whitworth millionth measuring machine, 
designed and used by Sir Joseph Whitworth to measure 
minute differences of inch standards. This machine, as 
will be seen, combines the use of a screw for obtaining 
slight advances of the measuring faces of the instrument, 
a divided micrometer circle, and also a wormwheel to 
still further reduce the value of each division upon this 
carefully constructed micrometer. 

The engraving, which represents the machine in 
section, shows the method of providing against back lash 
of the nut and screw, which is parce by a double nut, 
as shown (Fig. 3). It will be also noticed that the ma- 


* Lecture delivered before the Franklin Institute. 








chine is very massive, and the accuracy with which it was 
constructed, is designed to indicate with extreme delicacy 
differences between any two standard inch pieces, so 
called. Between the movable end of the rectangular bar 
which advances by means of the screw and nut, and the 
standard end measure piece, is a small polished piece of 
steel having parallel faces, called a ‘feeling piece.” The 
difference in length of two pieces is detected, it is claimed 





by the variation in the reading of the divided wheel, an 
the uniformity of contact is indicated by means of this 
feeling piece. 

The tightness of an end measure inch only one millionth 
of an inch longer than one to which the machine had pre- 





minute as one hundred-thousandth of an inch has been 
shown to be appreciable, in a case which has come under 
my own observation. 

n order to make standard gauges within the limit of 
accuracy necessary for interchangeability, and to fulfil 
the ee mar of modern workshop practice, it may be 
unqualifiedly stated that line measure, adapted for use as 
an ultimate practical reference, is the best standard for 
this purpose. The strong reason for this statement is that 
the —r element of wear from constant use, is 
entirely eliminated. 

The standard line measure bar we now have before us, 


' is one which has certainly shown this, to be not only a 


Fie. 3. 





viously been adjusted, will, it is claimed, prevent this | strong reason, but a validone. The lines which represent 


feeling piece from dropping when placed between the | aliquot subdivisions of the Im 
| a dividing engine constructed by Professor Rogers, the 


calliper jaw and the standard. 


rial yard, were ruled upon 


In order to make gauges for shop use, and to make them | work being done at the factory of the American Watch 


in such a shape as to 
through constant reference, Whitworth proposed a form | 
of cylindrical gauges represented by plugs and rings. 
These standard plugs he measures in his machine, dupli- 
cating his end measure sizes in this more practical form. 
In using his measuring machine, he does not claim it to 
be an instrument for originating sizes, but merely for 
comparison of minute differences. Hence in order to 
maintain a constant standard, reference must be had to 
end measures which are certainly liable to sustain some 
slight change from wear or oxidation. 
used by the Pratt and Whitney Company, and which was 
proposed originally by Professor Rogers, the system 
adopted is that of making gauges to correspond to the 
lines which are accurate subdivisions of the Imperial yard, 
thus removing this liability to wear. 


In the method | 


The gauges are made by referring each separate standard | 
to a line which is ruled upon hardened steel, which has a | 


rate of expansion the same as that of the hardened steel | 


gauge with which it iscompared. In making any number 
of gauges of the same size, this method will insure the 


last gauge being exactly the same as the first, without re- | 
ference to each other or to any other perishable standard. | 


This has actually been done in the work so carefully gone 
through by the company, and it is possible and entirely 
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practicable to produce gauges so nearly alike by this 


means, that a variation between any two, of even one 
forty or one fifty-thousandth of an inch can be eliminated. 
We have found from our own experience that toolmakers 
are very critical, They work closer than they themselves 
imagine, and in duplicating parts of any machine or any 
work requiring this exactness, they work often within a 
fifty-thousandth of an inch without being aware of the 
fact; so that in making a number of gauges of the same 
size, it is certainly necessary that they should be made 
within this limit. Nothing could throw more gloom over 
the spirits of a manufacturer of gauges, than the discover 
that a toolmaker is able to prove that two gauges, bot 
marked alike, are unlike in size. 

In the illustration before us (Fig. 4) we have a form of 
a simple bench micrometer or measuring machine, in 
which the screw and subdivided index circle form the 
main features, 

In order to obtain practically the same result in dupli- 
cating sizes from a standard for ordinary gauge work, an 
auxiliary set of faces or caliper jaws are used, and are 
shown at the extreme end of the instrument. These 


f | auxiliary jaws serve to hold a small cylindrical plug, so 


that in adjusting the machine or caliper to any given 
size, the pressure between the caliper jaws in which 
this standard is placed, can be determined by the tight- 
ness of this small cylindrical plug. By taking the read- 
ing on the micrometer and bringing a second gauge in 
place of the original, the same conditions of pressure upon 
this second gauge may be readily determined, by notin 
the behaviour of this little ‘ feeling piece,” as Whitwort 
might call it. The variation may then be read in the 
ordinary way by the subdivisions upon this divided index 
circle. As an instrument for originating a size, even 
with a screw of the utmost precision, it could not be ex- 
cted to be infallible; but to copy or duplicate sizes it 
as heen found to ke very serviceable. A variation as 





practical and not readily worn | Company at Waltham. 


The total length, represented by the defining lines, is 


| exactly one-ninth of the length of the Imperial yard, or 


4 in., having no correction at 62 deg. Fahr. In other 
words, it is within a limit of ‘0,000 in. The subdivision 
are inches, half-inches, quarters, eighths, and sixteenths 
along one edge, and a band of lines, 2500 per inch ex- 
tending 2in. from one end. Next is ruled a series of lines 
representing the bottom diameters or ‘‘ tap sizes” of all 
United States standard thread gauges from } in. to 4 in. 
inclusive. 

Along the edge opposite the series of sixteenths, is 
ruled tenths and twentieths of an inch, covering a space 
also of 2 in. This bar is made of steel, hardened and 
ground perfectly plane on its upper surface and highly 

lished. The graduated lines were transferred to this sur- 

ace using a metric screw, the pitch of this screw being one- 
half a millimetre. The ruling was done with a diamond. 
So carefully was the relation between the’ pitch of this 
metric screw and the length of the yard determined by 
Professor Rogers, that upon investigation, using the 
method of the ‘‘ stops,” mentioned in our previous lecture, 


the errors were found to be within =~ in. for the par- 


ticular subdivision of the Imperial yard which each 
represents. 

hen we realise that the transfer of each separate 
line, except the band of 2500 per inch, was an actual 
computed setting of the diamond before the lines 
were traced, and the 2500 per inch were carefully 
checked by observations, some idea may be ob- 
tained of the wonderful precision of the mechanism 
of the dividing engine, as well as the accuracy of the 
mathematical calculations involved. 

Being hardened steel, the measurement of hardened 
steel — by being referred to it, becomes entirely 
practicableatany convenient temperature, providing, 
of course, that an equal temperature for both standard 
bar and gauge is maintained. As the lines are less than 

ee nie 3 : 
35,000 19+ in width, all comparisons must be made using a 
microscope of reasonably high power. 

The practicability of ‘‘ calipering” under a me ane 
has long been urged by Professor Rogers as being the only 
exact method of inspecting standard gauges. The result 
obtained by use of this method, combining, as it does, 
science and practice, has demanstrated beyond any ques- 


= | 
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tion, the simplicity, as well as the accuracy of the method. 
To give some idea of its value for the purposes of originat- 
ing standard sizes, an instance in mind may be stated. 

A number of cylindrical size gauges, external and in- 
ternal, commonly called plugs and rings, were made, a 
representation of which is shown in Fig. 5. They were 
finished to _ with the subdivisions upon this little 
hardened steel line measure standard. Nearly eighteen 
months afterward, a new lot of the same sizes were made, 
and upon trial it was shown that any ring of the first lot 
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fitted perfectly any plug of the second. Both lots had 
been made without reference to any intermediate standard 
set of plugs, except to ‘“‘ rough them out,” as it is called, 


within about 4 in., all finishing after this having been 
done from data determined by calipering under the micro- 


sco 

A good gauge fit is not that the ring shall slide freel 
over the plug without perceptible ‘‘ shake,” but one suc 
that the ring when ‘oar lubricated with sperm or other 
good oil, shall move easily after having it fairly on the 
plug, showing no tendency t« “‘ grip” the plug while the 
ring is kept moving. Let the ring, however, stop moving 
even for a few seconds, and this condition of an apparently 
easy fit is suddenly changed to a driving fit, often causing 
serious damage to the gauge in separatingthem. In order 
to show this condition of perfect fit to best advantage, the 
temperature, of course, must be the same for both. The 
surfaces of the plug and ring must be as hard as steel can 
be made, and polished as carefully as the state of the art 
will admit. A good way of testing the accuracy of any 
set or pair of cylindrical gauges in reference to their being 
aliquot parts of any adopted standard, is to place within 
a ring which fits a standard plug, two smaller size gauges, 
tangent to each other, and if their sum is equal to the 
diameter of the larger single gauge, they will be tangent 
to the ring also. If phone = right, they will be found to 
hold together tightly, as the elements of cylinders which 
arein contact must either occupy the same space or be com- 
pressed enough to allow this practical tangency to be 
made. Care must be taken not to force the second gauge 
in too far, as this would evidently tend to injure them. 

In the gauges before us, which are 2}in.,1} in.,and 1in., 
we may see how nice this test is met. If we use a gauge 
which is +45 in. smaller than 1 in. in diameter, the tan- 
gency is incomplete, for this gauge drops through, hardly 
touching. A thousandth of an inch, you may say, is almost 
not worth considering, but here we have a standard plug and 
ring, the ring fitting perfectly, as you see. We now insert 
the plug, which is only ;757 in. too small; it can be 
literally thrown on or off, one might even say that it 
** fairly rattles,” the difference seems so great as compared 
with the fit of the standard. $ 


We have here a #in. plug; it is only i0,000'2» smaller 


than the standard, the plug and ring representing which 
wealso have. You will wekios it is not so loose as was 
the inch plug 755 small, but still one-third of this is per- 
— and shows plainly that it does not perfectly fit 

e ring. 

In our experience in the manufacture of standard 
gauges, even this test is not a delicate nor a satisfactory 
one. It is not equal to that obtained by the use of a fixed 
caliper gauge having polished parallel jaws, a specimen 
gauge of this form we have before us (Fig. 6). 
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For the purpose of testing the larger sizes, this form of 
auge is the best, as the friction between the two surfaces 
is a variable pry A depending upon the degree of hard- 
ness and polish of the fitting surfaces of plug and ring. 
It is possible, also, that the cohesive force which we have 
mentioned, may act in this close-fitting relation, explain- 
ing why the ring should suddenly be so tightly ‘‘ gripped.” 


With a 2in. gauge, a variation of 30,000 in. is imper- 


ceptible when a ring is used to determine this small 
difference, while with a caliper made as just described. 
having polished parallel jaws, this minute difference may 
be readily detected if the caliper be first carefully adjusted 
to a standard 2in. cylindrical gauge. 

To convey some idea of the minute variation which ma 
thus be detected, I may state that a fragment of gold leaf, 
so thin that a mere touch of the fingers caused its total 
disappearance, on being carefully measured under the 
microscope, showed that its average thickness was 


5 oe 
30, 000 22+ 
This same gold leaf would actually float in the air like 


a spider’s web, and yet this extreme ‘‘ thinness,” if it 
may be so termed, is actually twice the limit of error 








within which itis possible to duplicate standard plug gauges, 
referring them to a line measure under the microscope. 
The lines ruled upon this standard line measure bar, in 
the space covered by the first 2 in., 2500 per inch, if placed 
lin. apart, the lines being magnified in proportion, would 
be represented by furrows or marks ;; in. wide, and would 
extend over a length of 416 ft. 8in., or nearly one-twelfth 
of a mile. 

The measurement of the diameter of drawn wire has 
long been a matter of confusion, owing to the use of num- 
bers to designate arbitrary sizes which, in many cases, do 
not correspond with each other for the same numbers used 
in different standards or styles of fixed wire gauges. Even 
wire gauges of the same standard do not agree with each 
other, due perhaps to wear, if not from actual variation 
when new. To overcome this serious difficulty, the use 
of the micrometer, indicating thousandths of an inch for 
wire and sheet metal measurement, was adopted by the 
Association of Master Mechanics, in convention at Niagara 
Falls, June, 1882. 

Since this date, in England, the Standards Department, 
Board of Trade, has issued a table of wire gauge sizes 
which are to be the legal standard since March 1, 
1884. Inthe table just mentioned the numbers are re- 
tained, but each number shall represent exactly a certain 
diameter in thousandths of an inch. The table is also 
extended to include-the metric system by placing oppo- 
site each size in thousandths of an inch, its value in millii- 
metres, carried out decimally to tenths of a millimetre. 
This tab‘e, for instance, begins with No. j : which 
is .500in. in diameter, or 12.7 millimetres. Ro, 1 is 
.300 in. and No. 50, the smallest in the list of sizes, is 
.00lin. The range, we notice, is from 755 in. to 4 in. 
The variations are irregular, not advancing by equal 
amounts for each succeeding larger size. Thisisno doubt 
due to the effort to retain as nearly as possible a general 
average of the old wire gauge sizes. In every case, how- 
ever, the exact size is stated in thousandths of an inch. 
The feeling in regard to the great lack of a uniformity 
in wire gauge sizes under the old notched gauge system, 
may be best expressed by a remark recently made by the 
master mechanic of one of our best eastern railroads, 

He said that any one would be as likely to go to a 
lumber yard and order a plank 10 ft. long, 12 in. wide, 
and as ‘* thick as a notch cut in a fence post made by 
Tom Jones,” as to think of ordering sheet metal, specify- 
ing that it should be simply ‘‘ No. 13 wire gauge,” as has 
= done, not even stating by what gauge it is so 
called. 

The application of standards of length to ordinary work- 
shop practice has so wide a range that it would be im- 
possible, in the time at our disposal this evening, to 
attempt an enumeration of the many forms of gauges and 
templates necessary to secure the three important elements 
we a already mentioned, cheapness, serviceableness, 
and quantitative accuracy, even in a single department 
of work requiring interchangeability of parts, as for in- 
stance, the manufacture of sewing machines, or the results 
obtained by the use of standard gauges in the manufacture 
of firearms. 

It must not, however, be understood that all work pro- 
duced is as perfectly in duplicate as are the gauges to 
which they are referred. he gauges are the means pro- 
vided for keeping within bounds in the production of 
thousands of pieces of the same size or shape, in which 
oftentimes a certain amount of variation is allowed, both 
plus and minus. Standard gauges prevent the gradual 
slipping away from the original size, and serve to brin 
back within the limit, variations of size, which woul 
cause endless trouble and no small loss in the final 
assembling of these intended interchangeable parts. 
This accurate fitting is onJy really necessary in gauge 
work, for if bearings or other parts of machinery were so 
closely made, they would not move, er if by applying 
power enough they should be started, the absence of oil 
and the effect of the cohesion, if we may be allowed to 
say it, would quickly ruin the surfaces in contact. A 
certain amount of ‘‘looseness’ must be allowed, by 
making the journals and the bearings in which they run, 
to certain definite sizes for each, the journal as many 
thousandths or ten-thousandths of an inch smaller, as the 
size or length of bearing may require, referring each to 
some particular gauge as a standard. This being done, 
no fear may be entertained that other than a satisfactory 
fit will be the practicable result. 

Before concluding, brief mention should be made of the 
efforts to secure uniformity in gauge dimensions for steam 
and gas pipe thread fittings ; a standard for which is now 
claiming the serious attention of manufacturers and users 
of-pipe and pipe fittings in this country. Pipe thread di- 
mensions, when permanently established in the form of 
standard gauges, made so by the use of accurate subdivi- 
sions of the Imperial _ though seeming to be an un- 

ary refi t for so ordinary a class of work, really 
furnish the means of extending the already well de- 
veloped and recognised principle of modern manufactures, 
and which is ‘‘ cheapness, serviceableness, and quantitative 
accuracy,” 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
December 12, 1885, Professor Guthrie, president, in the 
chair, Mr. C. F. Casella and Professor TE. Thorpe were 
elected members of the bare» The following papers 
were read: ‘‘On a Magneto-Electric Phenomenon,” by 
Mr. G. H. Wyatt. The author had conducted a series of 
experiments with a view of testing experimentally an 
expression obtained by Mr. Boys for the throw of a copper 
disc suspended by a torsion fibre between the poles of an 
electro-magnet when the current was made or broken, and 
communicated by him to the Society on June 28, 1884, 
Discs of various metals and of various dimensions were 
used, the results being such as to agree with the theory 





within narrow limits. It was, however, found that when 
the throw of the disc was used to measure the magnetic 
field, the value obtained from the throw at break was 
uniformly greater than that obtained on making the 
current. 

Professor S. P. Thompson observed that the case pre- 
sented was analogous to that of the ballistic galvanometer, 
and that for the theory it was necessary that the magnetic 
field should be made and destroyed before the disc had 
moved sensibly. Mr. Boys believed that the results of the 
experiments showed this to be the case, since the result of 
such a movement would be to increase the throw on break- 
ing the current, when the disc made an angle of less than 
45 deg. with the lines of force, and to decrease it when 
the angle was between 45 deg. and 90 deg., whereas no 
such variation from the theoretical result was observed. 

‘*On some Thermodynamical Relations,” by Professor 
William Ramsay and Dr. Sydney Young. In this payer 
experimental proof is given of the following relations. 
(1) The amount of heat required to produce unit increase 
of volume in the passage ‘hem the liquid to the gaseous 
state, at the boiling point under normal pressure, is 
ap roximately constant for all bodies. (2) If these amounts 
o' Toot be compared at different pressures, for any two 
bodies, then the ratio of the amount at the boiling point 
under a pressure p, to the amount at another pressure p?, 
is approximately constant. (3) The products of the 
absolute temperature into the rate of increase of pressure 
with rise of temperature, are approximately the same for 
all stable substances. (4) The rate of increase of this 
product with rise of pressure is nearly the same for all 
stable substances. (5) A relation exists between the 
absolute temperatures of all bodies, solid or liquid, stable 
or dissociable, which may be expressed in the case of any 
two bodies by the equation, 


TS ez 

T. rT, + ¢(T z= } 
T, and T, being the absolute temperatures of the two 
bodies corresponding to any vapour pressure. T', and 
T', absolute temperatures at any other pressure, and 
ca constant, which may be zero or a small positive or 
negative quantity. (6) The variations from constancy of 


the expression ¢ ap , though small, may be expressed by a 


similar equation. (7) If Lx, La,, Le and Ly represent 
similar relations of latent heat at different pressures the 
same for A and B, it appears probable that 


In _ Le 1 
La Le +e(T. - T. } 

(8) The ratio of the heats of vaporisation of any two 
bodies at the same pressure, is approximately the same as 
that of their absolute temperatures at that pressure. The 
authors conjecture that this statement is also true of dis- 
sociating bodies. A large part of the experimental work 
consisted in obtaining the relation between vapour pressure 


and temperature of different substances, values of : 4 had 


been obtained from these observations in two ways, by 
plotting curves with ¢ and p as co-ordinates and drawing 
tangents, and by the method of differences. Professor 
Perry suggested that the curve should be expressed in 
such a form as 

log. p=a— By 

_ t 

which Rankine has shown to be a very true expression 
for the relation between pressure and temperature and 


that ¢ 4 should be obtained from this by differentiation. 


Professor Guthrie hoped the authors would experiment 
upon the vapour tensions of mixed liquids, a subject to 
which he had himself given some attention. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 7th of December, the new twin-screw 
hopper dredger, ‘‘ No. 4,” constructed by Messrs. William 
Simons and Co., Renfrew, for the Belfast Harbour Com- 
missioners, completed her official trials. Like a sister 
vessel, ‘‘ No, 3,” recently built by Messrs. Simons and 
Co., for the same owners, she is fitted with the builders’ 
— traversing gear, which enables the vessel to cut 

er own flotation. She is to be employed in cutting a 
deep-sea channel in Belfast Lough, oo “No. 3” is now 
working in a highly satisfactory manner, carrying to sea 
(a distance of 10 miles) two loads daily, the working ex- 
penses of dredging and depositing not exceeding 1d. 
per ton, 





The new steel screw steamer Dundee, a vessel of 1305 
tons, recently built and engined by Messrs. Gourlay 
Brothers and Company, Dundee, for the Dundee, Perth, 
and London Shipping Compan , had her official trial trip 
on Wednesday, the 9th inst. Her engines, which are of 
the triple-expansion type, and of 320 horse-power nominal, 
worked admirably, and as of 17 miles an hour was 
obtained. On Saturday, the 12th inst., she left on her 
maiden voyage for London. 





Also on the 9th of December, the screw steamer Mata- 
bele, built by Messrs. Hall, Russell, and Co., Aberdeen, 
ran her official speed trials on the measured mile in Aber- 
deen Bay. She attained a maximum speed of 114 knots 
per hour, with the engines working very smoothly. As 
the weather was very rough, the seagoing qualities of 
the vessel were severely tested, and — to be most 
satisfactory. 


The Itamaraty, a new paddle steamer built and en- 
gined by Messrs, James and George Thomson, Clycebank, 
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for passenger traffic in the Bay of Rio de Janeiro, had her 
speed officially tested at Wemyss Bay on Friday, the 11th 
inst. While measuring 200 ft. long by 30 ft. in extreme 
breadth, her draught, when fully equip and with all 
her — rs on board, does not exceed 4} ft., owing to 
the imited de th of water available at certain points in 
the route on which she is intended to ply. The engines are 
of the jet-condensing diagonal oscillating type. The speed 
attained was equal to 15.86 knots per hour, which was in 
excess of the guaranteed speed. 

On the 11th inst. a trial was made on the Mersey of a 
small steamer, built by Messrs. Cochran and Co., of Bir- 
kenhead, to the order of Messrs. Macviear, Marshall, 
and Co., of Liverpool, and intended for local towing ser- 
vice at Java. The vessel has been specially designed for 
service in shallow water, and is 45 ft. long and 9} ft. 
beam. She is fitted with high-pressure engines, with two 
cylinders, each 8 in. in diameter and 12 in. stroke, and 
one of Cochran’s patent vertical multitubular boilers, 
having 150 square feet of heating surface, and working at 
a pressure of 801b, The machinery worked satisfactorily, 
and the vessel averaged a speed of eight knots per hour. 
The trial was superintended by Messrs. Flannery and 
Fawcus, consulting engineers, of Liverpool. 





The following is a list of vessels launched in 1885 b 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., Limited, 
Newcastle-on-Tyne : 

Walker Shipyard. 




















D . 
Lees | Sep ibs| @ 
Name ot | °¢ | Steamor | Portot |o#5 &2 |, 54 
Vessel. | -$ | Sail. Registry.| 32 fo |e ee 
| 5a | £26 | £8 |se2 
jm | jan’ | ov a 

— | | | 
Nuniwa Kan Steel Twin Screw Nil Foreign 2,589) 1,500 

Tukachiho | | 
Kan ‘| oo” ” ” ” 2,589 1,500 
Dragoman ... ,, | Screw Liverpool | British 2,815) 325 
Hajeen ..| ,, ie Ce igo 2,815| 325 
Rosalind ..| ,, | Paddle London | ,, 71; 30 
Celia.. wal) ashe ba a em 71| 80 
Orlando se] on me a Ls ee 71; 30 
| —_—_—,' —-—_—__——— 
11,021 3,740 

Elswick Shipyard. 

Panther .. Steel Twin Screw Nil (|Foreign! 996) 700 
Leopard .. ,, me vs 996 700 
No, 482 «| s,, a ff a 1,238 900 
Winifred ..,, Screw | os British 20 10 


| Totals.. 14,266. 6,050 





Last week there was launched from Messrs. Raylton, 
Dixon, and Co.’s Cleveland Dockyard, Middlesbrough, 
a small iron screw steamer 105 ft. long by 19 ft. ety 
8 ft. 6in. depth of hold. The engines will be supplied 
by Messrs. J. P. Rennoldson and Son, of South Shields, 
the diameter of cylinders being 14 in. and 25 in. by 18 in. 
stroke. She has been built to the order of foreign owners, 
and on leaving the ways she was christened Cabo Santa 
Maria, 

On Wednesday, the 16th inst., the steam-fishing cutter 
Holland, built and engined by Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, Hull, for the 
Boston Deep Sea Steam Fishing and Ice Company, 
Limited, was taken on her trial trip. The following are 
the particulars of the vessel: Length, p.p., 100 ft. 
breadth extreme, 20 ft.; and depth of hold to top of floors, 
10 ft. Gin. She is propelled by a set of compound engines 
on the triple expansion system, also made and fitted by 
Messrs. Karles, and having cylinders 114 in. 17 in., and 
30 in. diameter by 21 in. stroke, and supplied with steam 
from a steel builer made for a working pressure of 150 lb. 
to the square inch. During the run the weather was very 
rough, and the speed attained was about 104 knots, 








NOTES FROM THE SOUTH-WEST. 

Water Supply of Barry.—A company is being formed at 
Barry for supplying the inhabitants with water. The Cardiff 
borough engineer has been instructed to inspect the de- 
posited plans, and to report thereon. 


New Dru Dock at Swansea.—On Thursday the new 
central dry dock constructed by Mr. T. A. Walker, for 
the Central Graving Dock and Engineering Company 
(Limited), Swansea, was formally opened by the entrance 
of the steamer Tourmaline. ‘)he company owns a wharf 
500 ft. in length, at the half-tide basin of the north dock, 
which enables it to do ships’ repairs at its own wharf. 


Cardif.—The steam coal trade has remained in much 
the same state. An important contract has been given 
out by the Royal Mail Steam Packet Company, which 
has just made purchases which will meet its require- 
ments for the whole of 1886. The Powell-Duffryn Steam 
Coal Company has secured the largest portion of the Koyal 
Mail orders, and the remainder have been placed with 
Messrs. D. Davies and Sons and the Dinas Coal Com- 

ny. Small steam coal has sold fairly well; the market 

as, however, been slightly lower. Shipments of patent 
fuel have been pretty good. Last week’s clearances com- 
prised 138,345 tons of coal, 4912 tons of patent fuel, 2330 
tons of coke, and 3145 tons of iron. From Bilbao there 
arrived 8799 tons of iron ore, and 1094 tons came to hand 
from other sources. 


London and South-Western Railway.—A new line of 
railway from Bailey Gate, on the Somerset and Dorset 
line, to Poole Junction, on the London and South- 
Western system, was opened for traffic on Monday. The 
construction of the new section has been a work of consi- 





derable difficulty, owing to the formidable nature of one 
or two of the cuttings through which the line runs. One 
of the chief pees a accruing from the completion of 
the line is that the delay arising from passengers going 
to Wimborne and Met ey, Be ser is now obviated, so that 
communication between Bristol and Bath and Bourne- 
mouth, will be facilitated. 


The Llantwit Colliery.—On Saturday, Messrs. Stephen- 
son and Alexander offered for sale, the Llantwit Colliery, 
situated in the hamlet of Vau, a few miles from Cardiff. 
There was a large attendance of merchants and others, 
but for a colliery capable of an output of 1000 tons per 
day, only 95007. was offered. The debentures secured 
upon the property amount to 150,000. The company 
is in ne aageg and the sale was ordered by the deben- 
ture-holders. The property was ultimately withdrawn. 


Newport.—The steam coal trade has remained generally 


without change. In the iron ore trade there is also little | q 


alteration to report. The manufactured iron trade has 
likewise remained in much the same state. Last week’s 
iron shipments comprised 2126 tons to Kurrichee, and 
1400 tons to Bilbao. Last week’s coal clearances amounted 
to 79,227 tons. From Bilbao there arrived 9740 tons of 
iron ore and 6556 tons came to hand from other sources. 


The *‘ Icarus.” —The Icarus, 8, sloop, Lieutenant Anson, 
was on Thursday taken out of dock and placed alongside 
the jetty at Devonport, where her engines were tried, 
with satisfactory results. They were in charge of Mr. 
Rogers, the managing engineer of the Barrow-in-Furness 
Company, assisted by the local manager, Mr. Woods, 
Mr. H. J. Bakewell, engineer inspector from the 
Admiralty, was also on board during the time the engines 
were at work, 


The Telephone in the West.—The Bath Town Council on 
Tuesday discussed at some length, and ultimately adopted, 
a — of the surveying committee, recommending that 
the Western Counties and South Wales Telephone Com- 
pany should be allowed to open an exchange in Bath. 


Torpedo Boats in Victoria.—Messrs. White, of Cowes, 
have completed a torpedo boat for the Victorian Govern- 
ment, and the craft is now at Portsmouth awaiting ship- 
ment. She attained a speed of over 20 knots per hour at 
her trial trip. 

Sewage Disposal at Dorchester.--On Wednesday the Dor- 
chester Town Council unanimously decided on a scheme 
of sewage disposal similar to that recently adopted at 
Salisbury. : 





NOTES FROM THE NORTH. 
Guiascow, Tuesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was a shade firmer, and prices recovered 14d. per 
ton. During the forenoon there were transactions at 
423. 3d. to 42s. 44d. cash, also at 42s, 5d. to 42s. 64d. one 
month, and the close was 42s 44d. cash and 42s. 64d. one 
month nominal. Business was done in the afternoon at 
423, 4d. to 42s, 44d. cash, also at 42s. 64d. one month; 
the close being sellers at the top quotations with buyers 
at 4d. per ton less. On the following day there was a 
return to depression in the warrant market, prices de- 
clining 2d. per ton, and making a total fall of 6d. per 
ton on the week. Transactions took place in the morn- 
ing at 42s, 4d., 42s. 4d., and down to 423, 34d. cash, also 





at 42s. 6hd. and 42s. 6d. one month, with sellers at the| p. 


close at the bottom rates, and buyers offering 4d. per ton 
less. In the afternoon business was transacted at 
42s, 3d. to 42s. 2d. cash, also at 42s. 5d. and 42s. 44d. one 
month, the close being sellers at 42s, 24d. cash and 
42s. 44d. one month, and buyers at 4d. lower per ton. 
The market was again depressed yesterday, and prices 
fell 3d. per ton. There were transactions in the fore- 
noon at 42s. 14d. down to 41s. 114d. cash, also at 42s. 34d. 
to 42s. 2d. one month, and the close was buyers at 
41s. 114d. cash, and 42s, 14d. one month, with sellers 
at 4d. per ton higher. The quotations in the afternoon 
ranged from 41s. 114d. to 41s. 104d. and up to 42s. cash, 
and from 42s. 1d. to 42s, 2d. one month, with sellers at the 
close at 41s. 114d. cash, and 42s. 14d.one month, and buyers 
at 4d. per ton less. The pig-iron market was again dull 
to-day, and prices suffered a further decline, as low as 
41s, 94d. cash and 42s. one month being accepted in theafter- 
noon, the closing quotations for sellers, however, were 
slightly higher. The amount of business doing from day 
to day is exceedingly limited, and there does not seem to 
be any prospect of a change for the better with the advent 
of the New Year, notwithstanding the feeling of hope- 
fulness that was engi 4 excited by the large purchases 
of hematite pig iron and Scotch special brands for ship- 
ment to the United States. Many persons are of opinion 
that the existing depression is not so soon to be relieved as 
appeared iaeg to other more hopeful observers of the 
course of things. The already enormous stocks of pig iron go 
on increasing, and it is confidently anticipated that a very 
heavy increase in stocks will be shown when the authorised 
annual statistics of the trade are issued this week. For 
special brands the recent quotations are being well main- 
tained, but G.M.B. iron is in very poor request. The 
reports coming to hand from America are not very en- 
couraging, and the demand from the Continent is all but 
a blank. There are still 92 blast furnaces in actual opera- 
tion, as compared with 93 at this time last year. For 
the week ending last Saturday the pig iron shipments 
from all Scotch ports amounted to 6855 tons, as com- 
pared with 5086 tons in the preceding week, and 6091 
tons in the corresponding week of last year. To the 
United States there were sent 1350 tons; to Australia, 
&c., 790 tons; to France, 240 tons; to Italy, 800 tons; 
and lesser quantities to other countries. he stock of 
pig iron in Messra. Connal and Co.’s public warrant stores 





stood at 663,837 tons, as against 659,425 tons this day 
week, showing an increase of 4412 tons for the five days. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Glasgow last Thursday evening, Mr. 
J.S. Dixon, president, in the chair. The secretary (Mr. 
Barrowman) intimated that he expected to be in a position 
to issue the medals to exhibitors at the late Mining Exhi- 
bition in the course of this week. Mr. Galloway’s 
‘* Review of the Progressive Improvement on Mining in 
Scotland” elicited some interesting remarks as to the 
length of time ‘‘ long-wall” and other systems have been 
followed as methods of working. It was also remarked, 
as showing how slowly the improved modes travelled, that 
while the ceage plan, by which all the coal is now extracted, 
was introdu in 1830, the loss of great areas of coal 
had since at ng the working of Wishaw and other 
Lanarkshire fields by small ‘‘ stoops” only being left. The 
chairman read a paper entitled ‘‘Some Notes on Subsi- 
ence and Draw,” from experiments made at Bent 
Colliery, Hamilton, to demonstrate the amount of subsi- 
dence of the surface from working the ell coal, and the 
amount of draw or lateral disturbance caused thereby. 
The subsidence was found to amount to nearly 4 ft., and 
to gradually tail off from the centre of the works. The 
draw was found not to exceed 100 ft. fromthe point where 
the workings closed. Both these facts upset many of the 
old rule-of-thumb ideas on the subject. Mr. Ralph Moore, 
inspector of mines, suggested that the other members 
might make similar experiments, by which a record would 
be made up that at present did not exist. 


German Steel for Shipbuilding on the Clyde.—It has just 
been stated that an order has n placed in Germany by 
a Glasgow firm of iron and steel merchants, for steel ship 
plates at a price which is 10s. per ton below the Glasgow 
quotations. The plates are being made by the Siemens 
process, and are to be used in shipbuilding on the Clyde. 


The Edinburgh International Exhibition._Arrangements 
are being rapidly made so as to insure the success of the 
International Exhibition which is to be held in Edin- 
burgh next year. The buildings are beginning to assume 
some definite shape and appearance, and already space 
amounting to between 40,000 and 50,000 superficial feet 
has been applied for and allocated. A very prominent 
feature of the Exhibition will be the artisan section, and 
in order to aid in establishing its complete success, all the 
trade councils in Scotland have been induced to take an 
active interest in it. Another of its leading features will 
be the trophies which numerous towns throughout Scot- 
land have agreed to prepare, by way of showing off their 
special industrial products to advantage. 


Proposed School of Forestry.—Last Friday, a meeting 
was held in Edinburgh of the committee, formed after the 
close of the Forestry Exhibition, for the purpose of pro- 
moting a scheme, having as its aim the formation of a 
Forest School and Museum. It was unanimously agreed 
to confer with the director of the Edinburgh Museum of 
Science and Art, with a view to transfer the collection of 
specimens of forest produce received at the close of the 

orestry Exhibition, and to arrange for their being made 
available for teaching purposes in the event of a Chair 
of Scientific Forestry a instituted in the University 
of Edinburgh ; and it was likewise agreed to issue a cir- 
cular at once to collect funds for the endowment of the 
same. 


Forth Bridge Railway and the Argyle Ship Canal.—A 
Bill is being promoted in Parliament by the Forth Bridge 
ailway Company asking that the time for the completion 
of the bridge, which expires in July, 1887, may be made 
to extend to July, 1890. The Argyle Ship Canal Com- 
pany are also promoting a Bill by which they ask that the 
period for the compulsory purchase of lands may be ex- 
tended from 1886 to 1889, and that the time for the com- 
pletion of the canal may be extended to 1893. It may be 
remembered that the proposed canal is to be cut through 
the peninsula of Kintyre from Tarbert on Lochfyne. 





Frencu Locomotives.--The Creusét Works have re- 
cently obtained an order for 60 locomotives. The Lorette 
Company will supply the wheels. 





THe SpanisH Navy.—The Spanish Navy is to be in- 
creased by the construction of eight first-class armour- 
clads, eight cruisers of the first class, seven of the second, 
and ten of the third, including in the latter coastguard 
vessels, thirty gunboats for the colonial service, and sixty- 
five torpedo boats. To a certain extent the work will be 
done in the arsenals of the Peninsula; but the Cortes, 
which has voted 1,040,000/. annually for ten years for the 
purpose, has arranged that tenders shall be received from 
all foreign countries, 

QUEENSLAND TELEGRAPHY. — The electric telegraph 
system is being extended to the uttermost parts of Queens- 
land. For some years the metropolis hasbeen in telegraphic 
communication with Kimberley and Normanton, in the 
Gulf of Carpentaria, and more recently with Boulia, in the 
extreme west, on the borders of South Australia, Within 
a few weeks, if teams are but able to deliver the supplies, 
the south-western interior will be tapped as far as Cooper’s 
Creek, at Windorah. This extension is vid Blackall, 
Isisford, Welford’s L ns, and J undah, on the Thompson. 
A new line from St, Ceo to Cunnamulla, vid Bollon, has 
also been just completed, thus relieving the Charleville 
line of the Thargomindah and Eulo business. Tenders 
have been invited for the erection of a line to Cape York, 
or some convenient — on the coast, from which a cable 
may be laid to Thursday Island. Iron posts will be 
erected instead of timber on this line, and the work will 

robably be commenced at both ends, viz., at Blacksoil, 
tween the Laura and Palmerville, west of Cooktown, 
and at Cape York, in the extreme north, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views the S: aie argy ta stated 
dye pera mptoky anes tama the 
Speci; ie not ivstrated. 
Where Inventions are are, eemnennntel Site etvent, the Names, 
&c., of the Communicators are given in 
of cations mar be obtained at 8, Cursitor-stret, 


me, E, wanes either personally, or by letter, enclosing 
, addressed to Hy REai La 
The date ty, he caeors eaeeedleemaat wp poner hed 


acceptance of 
is, he er oo gh goth «cou op unless the 
Patent has boon sonled, when the date of sealing is given 
* a may at an | time within two months from the date of 


of a complete specification, 
sieetaian af te Patent Of of a ee 
Patent on any of Smee tie 


MACHINE TOOLS. 


14,471. C. D. Adel, London. (F. Prasil, Foagnes 
Rivetting. (6d. 7 Figs.) November 1, 1884. —The two he 
are formed at one operation. The plates are held exactly in posi- 
tion by the aid of a driver arm bearing upon one surface of the 
plates to be rivetted, and advancing with half the speed of the 
rivetting dies. (Sealed November 17, 1885). 


15,441. T. M. fe Bow. Colchester, and H. -—Y ~ 
x. 


Coggeshell, Essex. An Improved Tool. [(éd. 2 Figs.) 
November 24, 1884. Te circular saw, a fret saw, and a drill are 





d in a suitable frame. (A ccepted October 27, 
1885). 
15,605. H. B. Barlow and A. B. Barlow, Man- 
chester. Expanding Mandrels. (6d. 9% Figs.) Novem- 


ber 27, 1884.—The die of the expanding mandrel, which is split in 
several places, is held on a taper boss by means of a bolt or _ 
By turning this bolt the die may be moved forward on the ta 

boss ; the mandrel is thus ‘expanded and the work secured. 
die is forced back by acollar which is acted upon by a spring. By 
unscrewing the bolt or nut the die may be changed. (Accepted 
November 3, 1885). 


15,708. G. J. Hill, Manchester. Apparatus for Saw- 
ing. [#d. 2 igs.) November 28, 1884.—A reciprocating motion 
is imparted to a blade or knife by means of a crank. (Accepted 
agp a 1885). 


A. McIlquham, Haughton, Manchester. 
roel 1 Holders for sorewing Machines. (4d. 8 Figs.) 
December 5, 1884 —The dies are made of considerable lengitt to 
allow for wear, and they are set up in the holder by an eccentric 
slot plate. (Accepted October 23, 1885). 


F. Smith and A. Coventry, Salford. 
(8d. 18 Figs.) December 19, 1884.—This 
invention relates to cutters ont tool holders for capstan rest 
lathes. In Fig. 1,°a isthe shank part, b a bolt with an inclined 
slot init for the cutter c, d is a collar which is toothed or serrated 
at the end which comes in contact with the shank @ which is 





also toothed. By slackening the nut on the bolt J the cutter c 
can be placed at any required le. Figs. 2 and 3 show a “ parting 
cutter.” The shank a is neue on one side to receive the cutter 
c which is secured by a bolt b with a wedge-ended head. One edge of 
the cutter ¢ and the corresponding side of the bolt b are serrated. 
(Accepted November 10, 1885). 


62. R. Denison, Cheltenham. Machines for Cut- 
ting Files. (8d. 4 Figs.) January 2, 1885.—This inyention 
relates particularly to the method of securing the cutting chisel 
whereby the variation in the angle of the cuts is obtained without 
resetting the machine, and to a method of securing the file more 
firmly to the machine bed. (Accepted November 13, 1885). 


175. J. Shaw, T. Harrison, and W. Shaw, Bradford, 
Screw-Cutting Lathe. (4d. 2 Figs.) January 6, 1885.— 
The angle of relief of the cutter for differential screw threads is 
automatically regulated. The tool holder is fitted with a lever 
which rests in an adjustable guide set at an angle with the lathe 
bed. As the tool box is traversed the tool holder turns slightly 
on its axis. (Sealed December 15, 1885). 


180, J. Shaw, T. Harrison, and W. Shaw, Bradford. 
Screw-Cutting Lathe. [4d. " Figs.) January 6, 1885.—To 
the end of the lathe gauntree is fixed another gauntree ‘in an up- 
right position. The screw works the upright gauntree, and so 
moves the saddles of both gauntrees up and down, the saddles 
being made fast to each other by a connecting-rod. (Accepted Oc- 
tober 23, 1885). 


181. L. Sterne, Glasgow. Machinery for Makin 

Helical Spring gs. (8d. 11 Figs) Jinuary 6, 1885.—A heat 

bar of steel of peculiar section is first coiled to form compa- 
ratively large coils, and is then again heated, and at a second 
operation the coiled bar is recoiled into the intended finished 
form. Two separate machines are employed for the two opera- 
tions, or the two machines may be combined in one. (Accepted 
October 30, 1885). 


549. R. Hadfield, London. Machine for Boring and 
fy Railway, Tramway, and other Wheels. (8d. 

5 Figs. g January 14, 1885.—Two wheels are bored simultaneously, 
and the roughing and finishing cuts are taken at the same time. 
The cutters may be renewed without stopping th 3 and 
4 are two loose sliding heads which receive motion from the fast 

ead 2 by means of a shaft which is provided with a sunken 
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keyway. The wheels are securely held by chuck plates 13. The 


eccentric 18 actuates‘a ratchet wheel 19, which creates a feed 
motion, and is thrown in or out of gear by a friction clutch 20. 
The ratchet wheel 19 is mounted on the screw shaft, which tra- 


articles to be bored move on the cutters. The tool-holder 36 hold § 
four boring bars 26, and can be turned through a quarter of a revo 
lution, and the operator can thus fix two fresh sharp tools while the 
other two are working. The front and smaller end of the cutter is 
for the roughing out and the larger and back end for the finishing 
cut. ae November 10, 1885). 


5265. W.R. Lake, London. (W.H. Brown, New York, 
U.S.A.) Manufacture of Metal Cylinders. {6d. 8 Figs.| 
April 28, 1885.—Drawn seamless cylinders of steel or other metal 
are manufactured from discs by subjecting the metal in a hot state 
to the folding operations necessary to change the shape from the 
flat to the cylindrical, and afterwards subjecting it in a cold state 
to drawin operations by which the te ag are condensed, tem- 
pered, and finished. (Sealed December 15, 1 


10,627. W. P. bats er ee J Pay 


885). 


1. (W.J. Muncaster 


and M. McKaig, Cumberland, e for Boring, 
Dressing, and Finishing Engine Cylinders. {1id. 
10 Figs.) *September 8, 1885.—The object is the speedy and 


accurate adjustment of the cylinder. The heads B and C may be 
moved towards and away from each other by rotating the shaft D. 
E is a vertical adjustable table supported by four vertical screw 
stems F and G, by means of which the table may be raised or 


P 
x 





lowered by rotating the handle H. One end of the tube may, how- 
ever, be also raised independently of the other. K are cross slides 
mounted on the table E. The shafts O and O' are locked together 
by akeyz. The arm P carries the tool post T. R is the boring 
tool, which is moved lengthwise by the handle Y or star wheel X, 

which receives a partial rotation by engagement with a stop Z. 

(Accepted November 10, 1885). 


11,577. = R. Faught, Philadelphia, U.S.A. Drilling. 
Boring, Tapping Metal. (sd. 5 Figs.) September 29. 
1885.— ne yb is to provide a cutter having a series of con- 
tinuoys cutting ribs or wings integral with the central supporting 
bar gd presenting four or more cutting edges which work diame- 
trically and circumferentially. Each rib has a cutting edge upon 
one side of its outer face. The end of the cutter may be bevelled 
to form two drilling lips, each parallel to a segmental recess cut 
through one of the wings adjacent to its end. (Accepted No- 
vember 10, 1885). 


SMALL TOOLS. 


558. G. Sonnenthal and W. Keen, London. Pipe 
Wrenches. (6d. 4 Figs.) January 14, 1835.—Two hooked 
clasping pieces are pivotted to a lever whose end co-operates with 
the clasps to grip the piece. The end of the lever is formed with 
a series of teeth upon acurve of parabolic form. (Accepted October 
23, dea 


0,900. Blake, Worcester, Massachusetts, 
VU. 8 ‘A. ‘adjastabic Die for Wire Dra: (8d. 5 Figs.) 
September 15, 1885.—The adjustable die consists of a spiral coil 
with means for applying a radial pressure to its outer surface 
whereby it may be contracted and its internal bore reduced to 
compensate for wear, or to vary the size of the wire. The spiral 
coil may also be held in a tapering chamber, means being pro- 
vided for sliding the spiral coil endwise in the chamber, whereby 
the diameter of the coil may be reduced. (Accepted November 13, 


RAISING AND FORCING FLUIDS. 


16,453. _I. Shone and E. Ault, Wrexham. Appara- 
tus for Raising and Forcing "Water. (6d. 3 Figs.) 
December 15, 1884.—This ieeeaen relates to an apparatus for 
raising and forcing liquid for which Letters Patent were granted to 
I. Shone under No. 3524 of 1878. According to the latter inven- 
tion, steam or compressed air is used as an ejector or propelling 
agent. The present invention has particular reference to the 
valve apparatus for governing the admission to and exhaust from, 
the ejectors of compressed air. A is the upper portion of the 
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a ractuated by compresse1 air which is s»ppiied to and dis- 
arged from the apparatus through the pipe B by the agency of 
a valve operated by the rod C and floats within the apparatus A. 
This valve has a double piston D D' working freely on the seats 
EE‘. g is the compressed air admission port and g' the exhaust 
port. e pistons are propelled by compressed air admitted by 
ports h h', which are operated by a slide valve K of the ‘“ Trick” 
type in conection — the rod C. (Sealed December 





verses the loose heads in and out. The cutters are fixed, and the 


barrels by flanges. The links of the endless chain are curved, cor- 
responding to the form of the drum. (Sealed December 11, 1885). 


T. Nordenfelt, London. Blowing Engine. 
(4d. 2 Figs.) January 6, 1885.—E is a radial partition fixed to 
the axle D in the centre of the cylindrical casing A. An inner 
cylinder which rests on friction rollers H turning on studs which 
are fixed to the end covers. The partition E passes through a slot 
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in the inner cylinder, so that when the axle D is rotated a rotating 
motion is also given to the cylinder. On revolvi ing the axle in the 

direction of the arrow, air is drawn into the casing by the pas- 

= and is expelled hy the passage C. (Accepted November 6, 
1835 


537. J. Parker and A. Bladon, Repton, Derbys. 
Pumps. [6d. 7 Figs.) January 14, 1885.—The object is to dis- 
pense with the use of a rising and falling bucket or piston for deep 
wells. In the illustrations, Fig. 2 is a vertical section through ¢ ¢ 
in Fig. 3, and Fig. lisa horizontal section at b b in Fig. 3. The 
chamber A is placed at the bottom of the well, and is provided 
with a port B for the inflowing water. The passages E lead to a 
cylinder G, in which works a hollow piston H, provided with valves 
K. The piston H has a slot M in which slides acam N carried by 








a rey any tube O extending up the well and projecting into the 
chamber G. This tube is revolved by manual, steam, or other 
power. Upon revolving the shaft O the cam N imparts an oscilla 

tory motion to the piston H. When the piston moves to the right 
in the drawing, a partial vacuum is created in the passage E', the 
valve F' opens, and water enters the cylinder G, while the valve 
K' is closed. On the return stroke this latter valve opens and the 
water flows up the revolving tube O and into the air chamber S. 

A separate rising main may be fixed to the port V when found 
desirable. (Accepted October 27, 1885). 


ROLLING, ge &c., MACHINES. 


15,039. J. Whitley, Leeds. Manufacture of Metallic 
Shells. [4d.}] Nov an 15, 1884.—The shells are cast, and their 
external surface is ha ed lidate the molecules of the 
metal instead of rolling the same. During the process of hammer- 
ing the outside surface, the interior of the shell is charged with 
mercury under pressure. (Sealed November 13, 1885). 


15,902. C. R. Wedelin, Gothenburg, Sweden. Roll- 
ing Metals. (6d. 4 Figs.) December 3, 1884.—In rolling iron 
end pressure is applied between the end faces of the rolls which 
are turned into a true plane at right angles to the axis of revolu- 
tion. The tendency to form fins is thus counteracted. A softer 
material may thus be rolled with a heavier pressure. (Accepted 
October 27, 1885). 


1812. H. J. Allison, London. (L. D. Farra, Philadelphia, 
U.S.A.) Machines for Rolling Irregular Forms of 
Metal. (td. 4 Figs.) February 10, 1885.—This invention 
relates to a mode of gearing the rolls of machines for roliing 
irregular forms of metal, by means of which a rest in their rotation 
is obtained at the proper time, giving time to insert the metal 
to be rolled. The metal is easily inserted and the rolls may be 
quickly thrown out of gear. (Accepted October 23, 1885). 


6205. G. Siddell, a 4 Pliances for Operat- 

ing on Large For; 8.) May 20, 1885.—Clips 

or ratchets are arranged onthe {ydroulie forging press to hold the 

ingot or forging. In operating, when the we is raised the ingot 

= forging is turned as much as requir (Accepted October 16, 
885). 
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HAULING, HOIST, &c., GEAR. 


16,573. G. C. Marks, Handsworth, Staffs, 
Machines. [6d. 10 Figs.) December 17, 1884.—This inven- 
tion relates toa brake which comes into action when the sus- 
nded weight tends to descend. An eccentric wheel is moved 
into close contact with the driving friction wheel by reason of the 
contrary motion of the latter. (Sealed December 11, 1885). 


664. T. H. Ward, Tipton, Staffs. Hoisting Appara 
tus. [6d. 5 Figs.) January 17, 1885.—This invention relates to 
self-acting brake gear for hoists which releases as the load is —— 
raised, sustains it afterwards, and only permits of lowerin 

windin backwards, in which case the handle stops when saddenly 
rele , accidentally or otherwise. In of the ordinary 
barrei a toothed wheel A is used which engages and sustains the 
chain B. The chain then passes over a loose collar C and hangs 
over the same. To the shaft E, which carries the wheel A, is 
keyed an internal heel E, which gears into the inion F, 





11, 1885). 
1 . C, T. eees Brentwood, Essex. Chain 
Pum [6d. 9 Popes ecember 24, 1884.—The driving tongues 
of the Is are made of separate pieces, and are secured to the 





catried by the shaft F which is actuated by a winch handleG. On 
raising the load a friction cone J tightly pnd the collar H. The 
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[Dec. 25, 1885. 








friction cone J is provided with teeth engaging with the pawl K. 
When the handle is released the friction cone prevents the descent 
of the load. By rotating the handle in the direction of lowering, 








the grip is released and the shaft F can only rotate at the same time 
and at the same speed, as the handle G, (Accepted November 6, 
1885). 


EXCAVATING, &c., MACHINES. 
1 . W. Buckwell, Ancona, ney. atus 
for ellis. (8d. 28 Figs.) November 4, .—This 


invention relates to a system of continuous boring and continuous 
transport of the products of the boring. The lining is made uni- 
form externally, and the lengths of the same are jointed internally 
so as to be of uniform strength throughout its length. Lining 
tubes of small diameter are screwed together, but when large 
tubes are —re an internal screwed ring nut is employed for 
jointing the tubes together. The water is drawn from the lining 
tube by mearis of a syphon device. (Accepted November 3, 1885) 

16,902. J. W. Styles, Williamstown, Victoria. Ma- 
oa = aking up Slack Chains in Wor: a 
Grab-Bucket, Skip, &c. (6d. 5 Figs.) December 24, 1884. 
—Two drums of different diameters are combined onthe same 
shaft. The chain or rope from the skip or grab is wound round 
the larger or winding drum and a separate chain, to one end of 
which is attached a weight, passes round the small drum. (Sealed 
December 15, 1885). 


302. G. T. Peters, Bath. Automatic Chain Grab. 
(6d. 9 Figs.) January 9, 1885.—The grab can be lifted, sus- 
fag opened, and lowered, without reversing the engines, or 
ifting to disengage it from the suspending rv The grab may 
also be opened at the bottom of its des:ent, without returning it 
to the jib-head or to the suspending ring. The figure shows the 
mes ready to descend for its next load. The halves AA of the 
ucket are worked directly from the barrel shaft B. The main 
winding chain C is secu to the large barrel, and the two short 
chains D from the smaller barre] are connected to the a in the 
— of the connecting-rods F. When the grab with its load is just 
being lifted, as soon as the points of the spring catches H touch 
the lower edge of the suspending ring P, the catches open and 
then close on the ring. The grippers I are then in position to 
engage with the lifting chains C. The spring G will permit of 
the lowering of the chain through the catches I, but the catches 
will engage with the chain when it is relifted, or when the grab 
is lowered. The lifting pinion is now thrown out of gear and the 
chain lowered out by the brake. The whole of the weight is 





transmitted to the suspending ring P. The grab which hangs by 
pivots H2 in the tops of jaws attached to the rods F, opens out 
and its contents are discharged. The ring P is then lowered 

ficiently for the catches I to grip between the links of the lifting 
chain C. The catches II rise to throw off catches H from the 
ring P, as shown in the figure, and the grab descends by the 
brake. On touching the ground and the chain being slackened, 
the spring ends M' thrust up catches H by pivot points H'. These 
catches thns force I out of contact with the lifting chain and 
allow of the chain being lifted, and the grab closed. To reopen 
the grab at the bottom of its descent, the chains D are slackened, 
when the spring N, acting against the crossbar O, will thrust up 
the rods F; the fulcrum of the catches H is moved from H, to Hj, 
and the catches H pivot on pins H' and allow the catches I to 
automatically engage chains C when relifted. A sufficient length 
of chain having been run through the catches I to lift the grab 
pulley open, the lifting chain C is then lifted and the catches 
again assume the position shown in the figure. The chain C is 
further lifted, the grab opens out, and its contents are discharged. 
(Accepted November 3, 1885). 

373. H. H. Lake, London. (Wirth and Co., Frankfort- 


on-the-Main).. Excavators. (6d. 4 Figs.) January, 10, 1885. 
—This invention relates to excavators for use in clayey and loamy 





have their edges in a horizontal position, whilst, when at the oppo- 
site side above the where the emptying takes 2, 
edges of the buckets are in a vertical position. (Accepted Novem- 
ber 6, 1885). 


$903. A. E. Stayner , Sheffield. Apparatas 
for Drilling, Rock, Wo. (6d. 5 Figoy duly 23. 


1885.—This invention relates to various improvements in th 
struction of drills for boring rock, and or other mineral, the 
e 


ob: in each case being to diminish riction of the a) tus, 
and to ~ the manipaletion of the same. (Accepted October 
FRICTION CLUTCHES. 


17,105. A. D, Sim: , Ni Columbia, U.S.A. 
Gra (6d. 5 .] December 31, 1885, 
—The ratchet consists of a disc provided with a larly sha: 
hub formed, as it were, of three eccentric arcs, and three tangents 
meeting the ares, the three segments with straight sides resting 
—— the hub. A cap fits over the outer edges of the segments. 
If the cap is revolved in the proper direction the friction of the 
cap against the segments causes them to bind against the eccentrics 
of the hub, binding the cap and hub together. If thecap is re- 
volved in the other direction the cap will slide over the segments 
because the points formed by the eccentric hub hold the —— 
ins) partaking of the motion of the cap. (Accepted Oct 30, 


494. A. R. Lake, London. (W. Van Vleck, Lidgerwood, 
New York, U.S.A.) Friction Cluteh. (6d. 6 Figs.) January 
13, 1885.—This invention-relates to friction cones or couplings for 
hoisting engines, wind , &c. The drum on which the chain 
is wound is mounted loosely on the shaft, and is made with a 
conical recess at one end. The toothed wheel which is fixed on 
this shaft for the purpose of imparting motion to it is provided on 
the side next the drum with a disc com of a series of seg- 
ments of wood ; this disc is made conical to fit the recess in the 
drum, The drum is normally held out of gear by a strong oma 
By moving a screw this spring is compressed, and the drum 
moved into frictional contact with the ring on the toothed wheel. 


(Accepted October 30, 1885). 
9100, J. Davison, Newcastle-on-Tyne, Friction 
Clutches for Hauli , &e. [4d.) July 29, 


1835.—The disc A with saies B is mounted loosely on the shaft 
D, and is clasped by brake straps jointed toa pin on the bracket 
F, and linked to a compound lever G. By pressing down the lever 
G and tightening the straps E, the dise will be held fast and the 





pinions B will transmit motion from the bevel wheel H to the bevel 
wheel’ J. When the Fey is taken off the brake straps the 
disc A with pinions B will simply roll over the face of the bevel 
wheel J to be driven without transmitting motion. The friction 
clutch may be applied as a disengaging gear or as a safety clutch. 
(Accepted October 27, 1885). . 


ROTARY ENGINES. 


London. (A. H. Cary, Bristol, 
es. (6d. 5 Figs.) 


11,276. W. R. 
Rhode Island, U.S.A.) tary .* 
September 22, 1884.—Steam or other fluid under pressure is ad- 
mitted to the chamber jthrough the opening h. The resulting 
pressure upon the curved face of the highest piston E operates 
against the eccentric wrist pin e', and will cause the head D to re- 





volve in the direction of the arrow. The actuating fluid passes off 
through the opening i. The pistons E, which are curved on their 
faces m to fit the curved face of the abutment F', will be forced, by 
means of the wrist pin e', into close proximity to the concave face 
of theabutment F!. The head D may thus caused to revolve 
without clearance waste. (Accepted October 23, 1885). 


WOOD-PLANING MACHINE. 


Hazeland, St. Rampeen' Cornwall. 
Wood. (6d. Figs. December 27, 


1884.—The wood is pressed Be wen a stationary knife by an 
elastic feeding roller. (Accepted October 23, 1885). 


STONE WORKING. 


16,823. W. H. Baxter, Leeds, Stone and 
Crushing Machines. (8d. 7 ib a December 23, 1884.—This 
invention relates to apparatus for ting the crusher or movable 
jaw, for compensating the wear and tear of the crushing surface of 
the movable and fixed jaws, for insuring an equal distribution of 
pressure upon the bearings of the eccentric shaft, and for 
securing the return motion of the jaw without the use of springs. 
Improved —_ plates are used for the fixed jaw to secure finer 


16,844. A. G. ~(E. M, Villeroy, 

% Ly garg / 4 (8d. 6 Figs.) 
December 23, 1884.—A heavy rolling ball is employed: for crush 
ing stones, clay, &c., within a recess of a rotating and oscillating. 
inclined basin. The bearing of the shaft’to which the basin 
is fastened is movable horizontally in order to adjust the inclina- 
tion of the shaft and basin. (Accepted November 13, 1885). 


1 P. Corcoran, Manchester. Machinery for 
Stone. [6d. 7 Figs.) December 27, 1884.—The 
stone is mounted a table or carri 


upon which is le of 
being traversed longitudinally upon the bed of the hg and 
is operated upon by rotating discs which are formed with apertures 
peda i M — and steel-pointed cutters. (Accepted Oc- 
to , 


9244. A. J. Boul 
peers. — 
ment is imparted 
ward movement, when the tool retreats to pre 
ground off or chipped out. (Accepted October 


MANUFACTURE OF TUBES. 


15,752._J. Robertson, Govan, Lanark; Manufac- 
ture of Metal Tubes. (8d. 63 Figs.) November 29, 1884.— 
This invention relates to improvements in apparatus for which 
Letters Patent were granted to applicant under No. 4201 of 1878. 
Dies or rolls are caused to revolve for o} ting on the tube ex- 
ternally, and the mandrels made to revolve while operating on the 
tube pe pone § A — revolving mandrel is forced through 
billets of — +" forces the same out into tubes. (Sealed No- 
’ 


16,689. T, Jones and J. Smith, Dudley. Manufac- 
ture of Wrought Iron and Steel Tubes. (6d. 7 Figs.) 
December 19, 1884.—The edges of heated skelp are turned inwards 
by the action of rolls, and the skelp is drawn on to 4 mandrel and 
the edges of the partially made tube are welded a by com- 

them between the rolls and the mandrel. (Sealed De- 
cember 11, 1885). 


London. (J. R. Bock, Markt Redwitz, 

is for Wor Stone. [4d; 
, 1885.—A very rapid forward backward move- 
to the tool whilst the work makes a slight for- 
vent the tool being 
30, 1885). 


1256. W. Devoll, irmingham, Ma- 
chine for Cutting and Screwing Tubes. [6d. 7 Figs.) 
January 29, 1885.—This invention relates to a machine for cutting 
and screwing tubes without the necessity of changing and resetting 
the cutting-off apparatus or the screwing dies, The machine is 
fitted with two spurwheels of different diameters, by which means 
the machine can be caused to work at a slow speed for large tubes © 
_ a quicker speed for small tubes. (Accepted October 23, 


8749. W.D. Allen, Hydraulic Machinery 
for Stamping or Pressing into Tubular Forms. 
(4d. 3 Fige. y= 20, 1885.—Metal discs or plates are forced 


through holes or into dies H by means of mandrels G, and succes- 
sive pressings and annealings are given until the required form 
has been produced. The pressure is given by a large cylinder A 


_ 























ad 
Two small cylinders C are used for 


working mouth downwards. 
relieving the mandrel from the tube. All the rams work as one 
piece with the crosshead E. The machine is constructed with 
three columns C only, equal divisions of strain upon the pillars 
being thus insured. (Sealed November 24, 1885). 


PREVENTION OF ACCIDENTS. 


142. R. Hitchin, J. T. Pearson, and T. Richmond, 
Buraley. Prevention of Accidents to Machinery. 
(6d. 8 #igs.) January 5, 1885.—A rod or other arrangement is 
used in connection with the stop valve of the engine, and the com- 
bination may be acted u) automatically or otherwise to stop the 
engine. (Accepted Oct 27, 1885). 


UNITED STATES PATENTS AND PATENT PRAOCTIOR. 
—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of law cases in the United States, may be 
5 the offices of EN@inssrine, 35 and 36, Bedford- 


Tue Suez Canat.—In 1874, 1264 vessels passed through 
the Suez Canal, the revenue collected being 906,720/. In 
1884 the number of vessels which passed through the 
canal grown to 3284, and the revenue collected was 











soil, Scoops or are d on an inclined revolving 
wheel in such a manner that at the operating point the buckets 





crushing out adjustment of the movements of the movable 
jaw. (Accepted November 13, 1885). 


THE END OF THE FORTIETH VOLUME. 
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